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As а means of popularisiog health resorte, 
by G. R. Hulme, 731 
Atmospheric, International conferenoe on 
terrestrial magnetism and, 
Address to the B.A. by 
Prof. A. W. Rucker, 429 
т Lighting by, 871 
Early days of electricity, 313 
Fascinations of, 281 
For lighting and power, 807 
» tunnel haulage, 420 
From peat, 716 
Gas and, 531 
Influence of electricity on growing 
vegetables or plants, Experiments 
on tbe, by Selim Lemström, 687, 
801, 841, 915 
In Italy, 56 
» Japan, 911 
» Surgery, 209 
Meter, The Aron, 533 
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Mines drainage and, 41% 

Miraculous, 242 

On H. M. S. Irresistible, 946 

On steam railroads, 162, 461 

Organ blowing by, 607, 742, 77. 

Silent discharge of, on atmospheric air, 
Influence of the, 365 

Transmission of p wer by, by Alex. 
Biemens, 406 

Treatment of elephantiasis by, 347 

Use of, on warships, 658 

Without machinery, 153 
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, Aberdeen, 14, 116, 156, 231, 307, 414, 525 
Aberystwyth, 83, 199, 667, 780 
Abingdon, 742 
Accrington, 557 
Acton, 630 
Agricultural Hall installation, 865 
Airdrie, 658 
Alderley Edge, 487 
Aldershot, 972 
Alloa, 14, 116, 450, 558, 780, 932, 972 
Alton, 269 
Altrincham, 45 
Amblecote, 231, 376, 558, 861 
American system, An, 569 
Annan, 117 
Arbroath, 157, 667, 742 
Armagh, 82 
Ashbourne, 269 
Ashford, 82, 269, 780 
Ashton, 269, 591, 932 
Australis, 742 
Austria and Hungary, 14, 780 
Asylum, 269, 525 
Aylesbury, 558, 704 
Ayr, 450, 558, 972 
Backbarrow, 450 
Bacup, 558 
Bahia Blanca, 342 
Bakewell, 667 
Balmoral Castle, 46, 281, 316 
Bangor, 558, 630, 896 
Barking, 46, 307, 376, 525, 742, 823 
Barmouth, N. Wales, 14, 487, 823, 972 
Barnet, 823 
Barnsley, 199, 342, 525, 667, 780, 932 
Barnstaple, 896 
Barrow, 117, 342, 414, 487, 558, 667, 860 
Barton, 667 
Basiogstoke, 742, 896 
Bath, 14, 117, 199, 231, 308, 342, 376, 414, 
487, 525, 558, 687, 823, 932 
Battersea, 117, 414, 630, 742, 823 
Beccles, 159 
Beckenham, 199, 376, 742, 896 
Bedford, 82, 414, 558 
Bedworth, 896 
Belfast, 14, 199, 231, 308, 376, 450, 588, 591, 
667, 704, 742, (description) 783, 
795, 860, 932, 973 
5 works opening, 607 
Bengal, 630 
Berlin, 376, 688 
Bermondsey, 117, 450, 591, 668, 704, 780, 
860, 932 
Barwick, 973 
Betbnal Green, 45, 157 
Bexbill, 742, 823 
Bexley, 82, 591, 704, 860 
Bilston, 199 
Birkenhead, 199, 231, 376, 558, 896 
Birmingham, 157, 376, 742, 780, 823, 973 
Blackpool, 14, 82, 157, 742 
Wi inter Gardens, costs, 696, 796 
Blairgowrie, 591, 860, 896 
Bloemfontein, 415, 704 
Bognor, 343, 630, 860 
Bolton, 82, 157, 415, 525, 932 
Bo'ness Docks, 376 
Bootle, 117, 668 
Bournemouth, 82, 116, 157, 231, 376, 415, 
525, 591, 630, 705, 742, 780, 896 
Bow, 704 
Bowness-on-Windermere, 630 
Bradford, 117, 157, 415, 451, 932 
Bray, 14, 82 
Brechin, 743 
Brentford, 117, 451, 932 
Brentwood, 668 
Bridlington, 668 
Brierley Hill, 82, 415, 525, 743 
Brighouse, 932 
Brighton, 82, 308, 415, 451, 743, 823, 
2 


93 
Bristol, 82, 157, 269, 279, 376, 461, 592, 
743, 897, 973 
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Bristol, Notes on the electric lighting 
system of, with special reference 
to auxiliary plant, by H. Faraday 
Proctor, 404 

Broadstairs, 117, 343 

Bromley, 14, 704, 897 

Brussels, 347, 658 

Buckley, 415, 558, 780 

Buenos Ayres, 308 

Buluwayo, 45, 199, 343, 487 

Buraley, 780 

Barton-on-Trent, 451 

Bary, 376 

» 8t. Edmunds, 157, 376, 592, 743 

Buxton, 231, 270, 343, 630, 780, 897 

Calcutta, 343 

Cambarley, 14, 45 

Camberwell, 199. 487 

Camborne, 897, 932 

Oambridge, 558 

Oanterbary, 200, 270, 343, 415, 451, 525, 
558, 743, 897, 932 

Cape Colony, 308 

» Lown, 157 

Cardiff, 14, 45, 82, 157, 200, 231, 270, 461, 
592, 704, 823, 932 

Carlisle, 415, 451, 932 


Carnarvon, 270 


Oastleford, 451. 558, 668 

Castletown, 415, 558 

Ceylon, 200, 743 

Charters Towers (Queenslend), 273 
Cbatham, 932 

Chelmsford, 823, 861 

Chelsea, 77 117, 200, 451, 525, 824, 861, 


8 

Cheltenham, 45, 270, 415, 487, 525, 658, 
630, 704, 743, 897 

Cheriton, 668 


. Chester, 157, 932, 973 


China, 487, 824 

Chislehurst, 451 

Chiswick, 117, 525, 897 

Christchurch, 558, 780 

Chorley snd Whiston, 45 

Church lightiog, 116, 231, 558, 592 

City of London, 780, 948 

Olacton-on-Sea, 45, 82 

Cleckheaton, 157, 451, 630 

Clerkenwell, 200 

Clitheroe, Lancs., 451 

Clonmel, 743 

Clontarf, 376, 592, 630, 780 

Coatbridge, 270, 630, 861 

Colchester, 592, 743, 824, 861 

Colliery lighting, 668 

Colne, 743 

Colombo, 743 

Colwyn Bay, 157, 270, 451, 933 

Constantinople, 743 

Cork, 343, 382, 415, 526, 680, 668, 780, 
(descri tion), 937 

Costs at Blackpool Winter Gardens, 696 

Country house lighting, 487 

Coventry, 82, 117, 382, 415, 592, 668 

Cowes, 668 

Crewe, 308, 592 

Cricklewood, 157 

Crieff, 308 

Cromer, 117, 308, 451 

Croydon, 82, 231, 382, 630, 668, 780, 824 

Cults, 382 

Cupar, 452 

Darlington, 45, 232, 862 

Dawson City, 14 

Denny, 117 

Denton, 415 

Derby, 14, 232, 415, 704, 973 

Derry, 

Detroit's municipal plant, 631 

Devonport, 82, 558 

Dewsbury, 415, 631 

Discovery of, 147 

Diss, 705 

Doncaster, 525, 897 

Dorking, 592, 824 

Douglaa, 45, 200 

Dover, 45, 117, 933 

Dreghorn, 705 

Driffield, 592 

Dublin, 14, 525, 558, 704, 781, 824, 897, 973 

Dudley, 82, 862 

Dufftown, 452 

Dumfries, 117, 157, 232, 382, 668 

Dundalk, 232,558, 592 

Dundee, 82, 232, 382, 415, 558, 824 

Durban, 14, 200, 232 - 

Durham, 82, 200, 525, 704 

Ealiag, 157, 488, 631, 743, 897 
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7 
n 
» London (Bonth Africa), 452 

Eastbourne, 525, 668, 933 

Eccles, 117, 232, 382, 743, 824, 862, 897, 
909, (description), 977 

Edinburgh, 45, 82, 117, 157, 415, 452, 559, 
743, 824 

Edmundsons Electricity Corporation, 46 

Edmonton and Enfield, 118, 526, 592, 824 

Egham, 118 ; 

Elham, 157 

Elland, 415, 559 

Enfield, 46, 488, 780 


Eton, 82, 452 

Exeter, 46, 157, 526, 862 
Exhibition lighting, 343 
Failswortb, 232, 559, 862 
Falkirk, 897 

Falmonth, 46, 118, 270 
Pareham, 559 

Farnborough, 118 

Farnham, 82, 232, 452, 631, 705 
Felixtowe, 82 


Fifeshire, 343 

Finchley, 118, 592, 743 

Fire station, 956 

Fledbury, 933 

Fleetwood, 14, 592, 743 

Fletton, 270 

Folkestone, 118, (description) 711 
Forfar, 452 

Freshwater, 118 

Friern Barnet, 526 


Gillingham, 781, 983 
Glasgow, 118, 2С0, 232, 308, 559, 814, 897, 
973 | 


Glossop, 200, 668 

Gloucester, 200, 382, 488, 973 

Glyncorrwg, 118 

Godalming, 232 

Gorton, 200, 631, 668 

Gosport, 118, 592 

Govan, 592 

Grantham, 862 

Grays ror 592, 631, 668, 897 

Greece, 86 

Greenock, 168 308, 382, 488, 526, 559, 592, 
933, 973 


Greenwich, 452, 897 
Grimsby, 45, 309, 343, 743 
Guildford, 
Hackney, 14, 118, 200, 452, 488, 897, 933 
Halesowen, 232, 559 
Hammersmith, 83, 343, 743, 824 
Hampstead, 14, 118, 932, 270, 943, 415, 488, 
559, 592, 668, 705, 781, 933 
Hanley, 14, 158, 452, 668 
Hanwell, 631 
Hapton, 232 
te, 158 
1, 232, 415, 559, 705 
den, 309, 415, 933 | 
Hastings, 118, 200, 232, 631, 897 
Havant, 897 
Hawthorne (Victoria) scheme, 446 
Heaton Norris, 158 
Heckmondwike, 83, 158, 382, 705, 748, 781 
Hendon, 526, 781 
Hereford, 83, 118, 559, 668, 897 
Heeton-Isleworth, 118, 631, 705 
Hey wood, 270, 416, 897 
High Wycombe, 14, 158 
Hill of Beath, 592 
Hinckley, 897, 973 
Holborn, 118 
Hornsey, 118, 270, 592 
ae M 
р Dg, 
Hotel lighting, 270 
Huddertfield, 158, 526, 631. 743, 978 
Hull, 4 200, 939, 416, 452, 526, 631, 668, 


tion) 669, 705, 824 
Hyde, O00, x^^ 
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Hythe, 452, 488, 668 

Ilford, 526 

Ilfracombe, 46, 781, 933 

Ilkeston, 118, 270, 559 

India, 200 

Interruptions, 642 

Inverness, 158, 488 

Ipswich, 14, 46, 158, 526 

Isle of Thanet, 46 

Islington, 46, 118, 233, 631, 7:5, 862, 897 
Itchen, 631 | 

Jobannesburg, 452 

Johnstone, 270 

Keigbley, 343, 526 

Kendal, 526 

Kenmare, 309 
| . 46, 118, 631, 668, 781, 933 
Keynsham, 

ү етае 592, 632 

Kingston, 15, 309, 744, 897 
Kingstown, 744 

Kingswinford, 632 

Kingswood, 158, 233, 452, 744, 933 
Kilmarnock, 119 

King's Lynn, 4 


416 | 
Kirkcaldy, 270, 309, 343, 382, 416, 452, 668 


Kuutsford, 668 
Kobé, 824 
Lambeth, 15, 83, 158, 233, 452, 592, 677, 
705, 824, 898, 973 
кши 46, 88, 200, 488, 526, 592, 677, 
9 , 
Lanchester, 309 
Lane End (near зоос), 632 
Larne, 15, 119, 632, 705 
Leamington, 15, 270, 592, 781, 898 
Leatherhead, 83, 119, 632, 824, 898 
Leeds, 83, 200, 309, 382, 526, 632, 744, 824, 
862, 934 
Leicester, 158, 488, 526 
Leigh, 270, 526, 744, 862, 973 
Leith, 343 
Lewes, 309, 632 
Lewisham, 15. 84, 158, 488, 559, 781, 862 
Leyton, 200, 343, 559, 705 
Limehouse, 934 
Limehurst, 592 
Limerick, 46, 862 
Lincoln, 158, 233, 457, 705, 744, 898, 934 
Liverpool, 15, 205, 382, 744, 974 
Llandrindod Wells, 158, 343, 781 
Llandudno, 309, 416, 457, 488, 592, 632, 705 
Llanelly, 158 
Llanwrst, 898 
Local authorities and, 499 
London, 47, 158, 271, 559, 569, 632, 705, 
744, 780, 781, 862, 898, 974 
Londonderry, 84 
Long Eaton, 15 
Longton, 233, 457, 705, 862 
Loughborough, 559 
Lourenco Marques, 898 
Lowestoft, 119, 233 
Ludlow, 84, 560, 592, 632 
Luton, 84, 200 
Lye, i 632, 781 
, and Wollescote, 233 
Lynn, 271, 593, 974 
Machynlleth, 203 
Macroom, 158, 457 
Madras, 16, 344 
Maidenhead, 233, 457, 934 
Maidstone, 271, 457, 488, 592, 705 
Malvern, 898 


Manchester, 47, 205, 233, 247, 271, 344, 


457, 632, 705, 744, 862, 934 

Mansfield, 744 

Mansion lighting, 382 

Mardy, 344 

Margate, 271 

Marlborough House, 308 

Marylebone, 47, 119, 158, 159, 206, 560, 612, 
677, 744, 781, 824, 934 

Matlock Bath, 705 

Mauritius, 309, 416 

Merthyr, 744, 898, 974 

Mexborough, 119 

Mexico, 271 

Middlesbrough, 271, 560, 934 

Middlesex, 15, 934 

Middleton, 705, 974 

Mile Ead, 344 

Mill lighting, 824 

Mirfield, 271, 632 

Monifleth, 309 

Monmouth, 119, 309, 416, 560, 593 

Montrose, 898 

Morecambe, 15, 47, 84, 119, 309, 593, 781, 
934 
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Morgan, 593 
Morley, 15, 47, (description) 85 
Moss Side, 271, 934 


Motherwell, 632, 705 


Museum, 979 
Musselburgh, 119, 457, 744, 781 
Natal, 344, 898 
Neath, 84, 457 
Nelson, 560 
Newark, 526, 862 
Newbury, 159, 309, 632 
Newcastle, 15, 47, 90, 205, end 560 
ы -under- Lyme, 205 | 
Newington, 119, 382, 457, 488, 593, 677, 
744, 974 


Newmarket, 119, 344 
Newport, 119, 233, 705, 934 
» (I. W.), 119, 233, 416, 526, 593 


_ Newton, 632 


„ Abbott. 119, 309, 824, 934 


New Zealand, 271 


North Berwick, 119, 560 
„ London, 416, 934 
» Shields, 382 
Northallerton, 781, 898 
Northampton, 527 
Northwich, 90, 416, 560 
Nor way, 824 
Nor wich, 560, 934 
Norwood, 488 
Nottingham, 527, 632, 863 
Notting Hill, 933 | 
Nuneaton, 416 
Oldham, 84, 271, 416, 457, 606 934, 97 
Orient, German ‘schemes, 742 | ‚ 
Orrell, 744 7 m 
Ossett, 344 | 
Oxford, 593 : | | 
Paddington, 15, 159, 233, 527, 744, 934 | 
Paieley, 119, 706, 781 ; | 
Paris, 309, 824 
Partick, 119, 781, 862, 934 
Pemberton, 119, 271, 862 
Pembroke, 677 
Penistone, 47, 119, 271 
Penzance, 119, 597, 862 а 
Perth, 119, 271, 344, 457, 934 
(W. A. ), 416, 593 
Peterborough, 159, 309, 382, 677, 824 
Petersfield, 205, 271, 416, 488, 632 
Plumstead, 90, 457, 677, 706 
Plymouth, 119, 309, 560, 824, 862, 934 
Poplar, 233, 457, 527, 632, 744, 974 
Port Glasgow, 271 
» Talbot, 744 
Portmadoc, 934 
Portsmouth, 119, 233, 271, 310, 593, 934 
Portugal, 309 i 
Powers, Concurrent, 33 
Provisional urders, 78, 138, 159, 233, 749 
Pwllheli, 309 
Queenstown, 383 
Radcliffe, 119, 888 
Railway station lighting, 824 
Ramsey (I.O.M.), 781 
Ramsgate, 119, 824 
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` Rangoon, 677 


Rathmines, 677, 706, 749 

Ravensthorpe, 90 

Rawmarsh, 632, 781 | 
Rawtenstall, 781 

Reading, 90, 233, 781, 862 | / 
Redditch, 383, 527, 593, 814, 862 

Reigate, 677 
Religion and, 168 | 
Retford, 677, 898 А 
Rhondda Valley, 593. 
Rhyl, 119, 271, 467, 488, 706 781, 825, 935 

Richmond (Yorks.), 749, 899 

Ripley, 371 | 

River Plate, 344, 975 

Rochdale, 597, 899 

Rochester, 593, 749 

Romford, 457, 560 

Rosario, 781 

Rossendale, 593 

Ross-shire, 706 

Rotherbam, 706 

Rotherhithe, 15, 159, 975 

Rothesay, 457, 560, 825, 335 

Rowley Regis, 159 

Royston, 457 

Ragby, 90, 271, 310, 527, 594, 632, 677 

Rancorn, 90, 271, 706 

Russia, 594, 632 

Ryde, 15, 47, 119, 233, 383, 706, 935 

Sale, 90, 560, 706, 825 

Salford, 159, 344, 383, 416, 594. 899 

Salisbury, 15, 383, (description) 941 
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Balta, 594 

Saltburn, 159 

Bt. Albans, 120, 558 

St. Annes-on-Sea, 234 

Bt. Helene, 120, 234, 527, 559 

St. James’s, Westminster, 91, 159, 862 

Bt. Pancras, 48, 120, 206, 416, 527, 560, 
598, 706, 744, 975 | 


Bawmill lighting, 935 x 
Shanklin, 706 
Sheffield, 15, 234, 488, 504 
Sherborne Park, 44 
Bheringham, 899 
Bhrewebury, 594, 899 
Shipley, 344, 560, 677 
Shirebrook, 899 
Bhoreditch, 47, 120, 310, 457, 527, 560, 694, 
632, 677, 708, 795, 782, 862, 935, 975 
Bleaford, 677, 706. 899 
Slough, 560, 706, 749, 935 
Bmethwick, 1 120 
Bolihull, 416 
Bouthampton, 15, 120, 169, 206, 458, 594, 
706, 749, 9, 782, 935 
Bouthgate, 120, 677, 749 
Bouthsea, 344. 560 
Southwold, 975 
South Shields, 48. ae 271, 677 
Sowerby Bridge, 899 
Spain, 488 
Spennymore, 344, 677 
Stafford, 416, 565 
Btaines, 383 
Stalybridge, 416 
Stanford-le-Hope, 458, 560, 825 
SEIN 159, 206, 271, 458, 594, 782, 935 
rt, 48, 271 
8 417, A 060, 862, 899 
Btoke, 206, 6 
N erington 310 
Btone, 91, 6 
crm bay 159 
. 48, 159, 697 
Stowmarket, 383 
Btretford, 234, 417, 458, 488, 527, 560, 677, 
706, 755, 825 
Stroud, 120 
Sunderland, 120, 344, 565, 935 
Surbiton, 120, 935 
Sutton Coldfield, 234, 458, 594, 899 
„ (Ваттеу), 677, 749, 825, 863 
Swansea, 527, 750 
‘Swinton and Pendlebury, 120, 505, 637 
Tanfield, 706 
(Durham), 899 
Taunton, 48, 206, 272, 458 
Teddington 'and Twickenham, 15, 120 
Teignmouth, 234, 417, 565, 706 
Theatre lighting, 159, 489, 619 
Tipton, 15 


‚7 
Trowbridge, 159, 417 


Tunbridge Wells, 15, 234, 344, 383, 527, 


565, 750 
Turkey, 206, 383, 488, 825, 863 
Turnstall, 594 
Twickenham, 594, 677, 782, 825 
aaa 15 
ckfield, 91, 637 
Ulverston, 899 
Usk, 594 
Valladolid, 458 
Vatican, for the, 129 
Vaynor and Penderyn, 750 
Ventnor, 234 


Vyrnwy, 527 

Wakefield, 159, 272 

Wales and the Border, 121, 677, 899 
Walker, 458, 678, 700, 825 
Wallasey, 862 

Wallingford, 417 

Wallsend, 344 

Walmer, 863 

Walsall, 121, 234, 458, 565 
Walthamstow, 206, 488, 527, 825 
Warrington, 565, 638, 706 
Warsaw, 750 

Waterloo, 527, 750 
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Watford, 344 

Wath, 565, 706 

Wealdstone, 825 

Wednesbury, 48, 750, 782, 863 

Welbeck, 706 

Wellingborough, 638, 863 

West ee 527, 863, 899 

" 121, 206. 417, 527, 935 

: Hartlepect, 706 


“Westminster, 935 
Weston-super-Mare, 91, 121, 344, 417, 493, 
638 


594, 

Weybridge, 91, 121, 706 

Weymouth, 91 

Whitchurch, 782 

Whitechapel, 159, 234, 272, 310, 527, 594, 
706, 750, 863, 935 

Whitebaven, 121, 1. 272 527, 565, 594, 638, 


Whitefleld, 565 

Whitstable, 121, 234, 417 

Wigan, 3 782, 899, 935 

Wigton, 52 

Willesden, 121 206, 234, 528, 678, 825 
Wimbledon, 234 


Wimborne, 458 
Winchester ipit 185, 82, 234, 272, 
706, 750, 782, 863 


Windlesham, 121, 972 

Windsor, 159, 499, 750 

Winaford. 678, 825 

Winton, 706 

Wiring, Calculations for, 655 

Withington, 121, 272 

Woking, 159, 750, 782, 900 

Wolstanton, 344 

Wolverhampton, 91, 417, 493, 565, 678, 750, 


Wombourn, 706 

Wood Green, 234 

Woolwich, 206 

Worcester, 417, 565, 678, 706, 782 
Works, Planning, 958 


Worsboro’, 159 

Worthing, 91, 234, 863 

Wrexham, 208 

. Wycombe, 234, 310 

Yarmouth, 15, 157, 272, 594, 780, 782 
York, 48, 782 


Electro-chemistry in Switzerland, 983 
‘Ionic reactions and their 
significanoe in, 315 
„ -deposition of cadmium and ite alloys, 
Some notes on the, by S. Cowper- 
Coles, 587 
» deposition of chromium, Notes on 
the, by 8. Cowper-Coles, 477 
T -deposition of gold, 304 
»  -deposition of platinum, Some notes 
on the, by 8. Cowper-Coles, 40 
„ magnet, A powerful, 75 
„ synthesis, 282 
» -thermal process for the manufacture 
of phosphorus by J. B. C. Ker- 
shaw, 542 
„  -Zincing process, Cowper-Ooles's re- 
generative, 3 
Electrode, Aluminium as an, 248 
10 Aluminium as an, in cells, for 
direct and alternate currents, by 
E. Wilson, 371, 434, 443 
Electrodes, Action of drop, 281 
Metallic sulphide, 70 
Electrolysis of the alkali salts of organic 
acids, 422 
Electrical conductivity in 
mixed solutions of, 280 
- New method of measuring the 
dissociation of, 210 
- Sources of error in the deter- 
mination of the heat of dis- 
sociation of, 281 
„ Tube solution of platinum and 


gold in, 962 
Electrolytic к on the Brooklyn Bridge, 
532 
- chlorate worke, The St. Michel, 


by J. B C. Kershaw, 791 

Р corrosion, 964 

5 corrosion of water and gas pipes 
by the retum currente of 
electric tramways, by Dr. 
J. A. Fleming, 468 


` 


Electrolytic стене process for the treatment 
of refracting ores. The Cow- 
per-Coles, 788 
i dissociation, Is th hypothesis 
of, superfluous, 950 
T effects at Dayton, Ohio, 873 
ái indigo vat, 984 
» iron, 316 
" method (Cowper-Coles's) for the 
extraction of zinc from re- 
fractory ores, 265 
» nickel, Notes upon, by J. B. C. 
Kershaw, 62i 
si process. The Hargreaves-Bird, 
188 
- separation of chlorine, bromine 
E iodine, A quantitative, 
49 
staud, Improved, 583 
Electrometer, Capillary, for шом in- 
sulation resistance, 218 
Electromotive behaviour of chromium, 373 
Е.М.Е., Chemical equilibrium and, 987 
„ Oxidation and reduction chains, and 
the inflaence of complex ions on 
the, 962 
W capacity of wires, by W. Moon, 
478 


ee Treatment of, by electricity, 


Elevator accidente, 982 
Elieson-Naylor controller, 149 
Elliott (Prof.) on Electric traction, 957 
Elwell-Parker standard marine generating 
plant, 148 
Emmens, the gold maker, 280 
Employers’ Federation, The new president 
of the, 676 
Parliamentary Council, 986 

Enclosed arc lamp decision, 716 

ü » lamp patents, 682 
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Shannon power scheme, 156 
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Shipyard, Electrical power on, 498 
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„ fatality at Cape Town, Electric, 349 
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„ and Halske sliding contact for 
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» The calculation of the conductivity 
of aqueous, 347 
Some motors and a moral, 437 
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the, by A. A. Campbell Bwinton, 98 
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Spectra in magnetic fields, Researches on the 
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Standards, Hibbert 1-volt, 13 
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Sulzer, for electrical instal- 
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„ heated surfaces, The protection of, 6 
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„ pipe explosions, 21 
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Stock, An improved bit, 280 
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Anderson's, 657 
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Switches, Motor starting, 19 

Switching on, The behaviour of a trans- 
former at the instant of, by Alfred 
Hay, 320, 333 

Synchroniem in wireless telegraphy, 402 

Byntonised wireless telegraphy, Lodge’ 8 

' . system of, 260 
Ss repanik Teleleotroscope, 162 
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power scheme, 421 
Taunery, Electric motors in a, 401 
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Telegraph Construction and Maintenance 
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African, scheme, 207 
Australian landlines, Delays on, 160, 384 
Berber-Suakin, 793 
Buenos Ayres service, 17 
Canadian, 752 
Central and Bonth American Telegraph 
Company, 17 
Ceylon telegraph extensions, 346 
Chinese, 460 
Ccde messages to the West Indies, 54 
Companies' combination, 161 
Destroying, insalators, 341 
Fash 945 
Fire alarm protection, A great advance ir, 
by J. W. Aydon, 454 
5 in moe 869 8 
rent ain egraph Compavy, 54 
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Notes" each week.) 
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lines, 17, 54 
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Poles, Wooden, 601 
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West Indian, 529 
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ï communication with the West 
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Telegraphy, г on Hertsian, 223 
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by Dr. O. Lodge, 993 
i Improvements relating to elec- 
tric, 227 
i Light-electric, 463 
i Military, and the army 
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m Space, Prof. Lodge ою, 889 
is Synchronism in wirelese, 402 
" Wireless, 21, 129, 210, 264, 346, 
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ham, 160 
Bristol, 346 
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for the, 620 


City pu telephone service, 708, 793, 


» Police and the, 752, 907 
Communication between Paris and Berlin, 
245 
Edinburgh, service, 54, 680, 869 
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Fire alarms and, 418 
French, 945 
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in South Africa, 945 
Indicator, An improved, 731 
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180, 214, 221, 252, 289, 311, 323 
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Liverpool and the, 907 
. Manchester, service, 418, 567, 590, 639, 793 
Monicip licenses, 510, 680 
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National Eppa Company's defence, 


» тобоне Company and the St. 
James's Vestry, 18, 93, 246 
Newcastle, 567 
Newington, 161 
Number of telephones in use, 190 
Parliamentary Oommittee's report, 289, 
311, 323, 639 
Persis, Telegraphs and telephones in, 660 
Pipes in the city, 494 
Post Office and telephones, 54 
Postmaster-General and the telephone 
service, 680 

Purchase, 855, 945 
Question, The, 221, 277, 460, 680, 794 
Randall telephones, 606 
Bt. rr and the Telephone Company, 
Service, The, 221, 277, 460, 680, 794 
Swansea, 708 
Tunbridge Wells, 311 
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Telephonic a ia by correspondence, 
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AT relays, 547 
Telephony, Long distance, 837 
Tender matter, A, 386 
Terminal connector for rheophores, New 
univeraal, 549 
„ tations, Electric traction at, 167 
Terrestrial magnetism and atmospheric elec- 
tricity. Prof. A. W. Rucker's 
address to the B.A. Interna- 


tional Oonference on, 429 
s magnetism, by A. E. Cotterell, 
370, 400 
Tesla and his critics, 908 


» marvels, More, 871 
„ system of electric power transmission 
through natural media, 709 
Testing battery, New portable, 868 
„ boiler, 148 
» Indicator, 948 
» furnace circularity, 603 
» of steel rails, The, 44 
Tests, Hill elimbing motor car, 986 
„ Power station, 287, 816 
Theatre lighting, 619 
Theory of accumulators, 21, 762 
„ of the gas engine. Influence of the 
variation of specific heat upon the,. 
by W. H. Booth, 554 
» ot the induction coil, 980 
„ Nöntgen ray, 518 


Thermal efficiency of steam engines, 446, 432 


Thermophone, 498 . 
Tbermophones, 949 
Theta-phi chart, 755 
Third Avenue Railroad, New York, The 
electrical equipment of, 982 
„ -Tail traction system, A, 287 
Thompson, 8. P., and Miles Walker, on 
Electric traction by surface 
contacts, 541, 575 
T 8. P, on Rotatory converters, 
759, 802, 843, 881, 917 
7 -Walker surface contact tram- 
way, 682 
Thomson and Varley slides, 280 
Three-phase circuits, A convenient rule for 
the calculation of, 531  . 
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its application on the, to the 
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Mem circuits, Improved dynamo for, 
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Trains, Atmospheric resistance to, 517 
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Bristol, 206, 595, 150, 825, 863, 900, 935, 975 
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Cambourne and Redruth, 750 

Cambridge, 234 
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Corea, 310 
Cork, 159, 751, 826, 905, (description), 937 
Coventry, 417 
Cradley Heath, 54 
Cuba, 162 
Dartford, 493 
Darwen, 707, 782, 905 
Derby, 91, 678, 900 
Dawabury, 418, 638, 864, 900 
Dollymount and Howth, 751 
Doncaster, 751, 936 
Dover, 54, 310, 417, 458, 678, 975 
Dublin, 15, 54, 121, 248, 272, 344, 417, 566, 
706, 751, 826, 936 
m and Lucan, 272 
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782, 864 
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Elbeuf electric, 924 
Electric, at terminal stations, 167 
ü by surface contacts, by 8. P. 
Thompson and Miles Walker, 
541, 576 
А Prof. Elliott, on electric traction, 
95 
ar tramway traction by combined 
accumulator and trolley wire, 
by E. Kilburn Scott, 340, 394 
x without overhead wires, 625 
Exeter, 417, 864 
Farnborough, 243, 782 
Forthcoming tramways, 54 
Gaga, 654 
„ v. electric, 699 
Gateshead, 383, 418, 905 
Gillingham, 54, 864, 936 
Glasgow, 243, 310, 944, 388, 458, 528, 570, 
597, 633, 760, 792, 864, 936, 976 
T and Paisley, 207 
Gosport, 595 
Gravesend, 383, 595, 750, 905 
Grays, 459 
Great Grimsby and Cleethorpes, 864 
„ Orme, 976 
a Yarmouth, 418, 678 
Greenock, 243, 826, 905 
Grimsby, 418, 678 
Halifax, 160, 384, 418, 459, 566 
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Hanwell, 92 
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Hawaii, 528, 566 
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Hounslow, 706, 782, 905 
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Hull, 243, 493, 678, 751 
Hungary, 207, 595, 679 
Hyde, 122, 595 
Iikeston, 792 
Ingleton, 160 
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submarine telegraphs, 695 
Ipswich, 869 
Isle of Thanet, 528 
Italy, 122, 207, 344, 638, 678 
Johannesburg, 243, 459 
Johnstone, 92, 207, 243, 310, 384, 595 
Keighley, 528 
Kew and Hounslow, 869 
Kidderminster, 16, 459, 566 
Kingston, 936 
Kirkcaldy, 16, 493, 395 
Laxey and Rameey, 54, 160 
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Lisbon, 310 
Liverpool, 243, 310, 345, 459, 493, 528, 638, 
679, (description) 750, 792, 826, 869, 
905, 936, 976 
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Russia, 48, 418 
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Spen Valley, 792, 976 

Stockton, 567 
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ways ав а remedy, 386 
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Winton, 54 
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Trade with Russia, 269 
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Tramcar collision, 460 
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" motive power, 809 
Transformer, A new, e 
- efficiency, A short method of 
determining, 40 
i inspection at Bangkok, 607 
j litigation, 194 
" The behaviour of a, at the 
instant of switching on, by 
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Phase, 496 
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Transmission by belts and pulleys, Power, 
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„ barp, Excelsior self-oiling, 248 
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ACUUM quick-drying apparatus for 
cables, 375 


Value of the ampere, 474 


„ of fine scenery, Pecuniary, 837 

Valve, Berchem’s automatic steam cylinder 
drain, 268 

Variation in specific heats, Influence of the, 

upon the theory of the gas engine, 

by W. H. Booth, 564 

Variations of spectra in magnetic fields, Re- 
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grounds of its application, and finally states that “Section 1 
of the Electric Lighting Act, 1888, expressly provides for 
and encourages competition, even with a local authority.” 

This same Section 1 has been much in evidence lately, 
both in the House of Commons and in the committee rooms, 
and the important sentence with which it closes has been 
often quoted :— 


The grant of authority to any undertakers to supply electricity 
within any area, whether parked 5 or by means of a 
provisional order, shall not.in any way hinder or restrict the granting 
of a license or provisional order to the local authority, or to any other 
company or person within the same area. 


We must say that we fail to discover in this clause grounds 


for the statement made by the Charing Croes and Strand 


Company that there is an express encouragement of com- 


petition. 


It is true that the ordinary layman, anxious to make 
himself master of the Act, finds it difficult, in studying 
this clause, to define its precise meaning. 

On the first perusal he may pardonably come to the con- 
clusion that the words “any undertakers” cannot possibly 
inclade the local authority of the district, for, manifestly, if 


а provisional order for electric lighting were already pos- 


sessed by the local authority, there would be no sense in 
stating that that possession did not hinder the granting of 

а provisional order within the same area to such local 
authority. Following the clause to its conclusion the 
inquirer would certainly judge that “апу undertakers” 
must be interpreted as “ апу company,” as the clause goes on 
to refer to any other company. 

On reference, however, to Section 2 of the Act of 1882 he 
will learn that 

The provisions of this Act shall apply to every local authority, 
company, or person who may by this Act, or any license or pro- 
6 under this Act, or by any special Act to be 
hereafter passed, be authorised to supply electricity within any area 
(in this Act referred to as ‘the undertakers”). 
whereby it appears that the words, “any undertakers,” must 
embrace both companies and local authorities, thereby 
making nonsense of the much quoted clause. 

Parliamentary lawyera have, however, had no hesitation in 
translating the clause to mean that the possession of a pro- 
visional order, whether by a local authority or a company, 
shall not in itself be any bar to the grant of concurrent 
powers to a company ог to a local authority. 

This provision has always seemed to us a wise one. In 
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the absence of such a clause, the “ undertakers ” would have 
been justified in considering themselves the possessors of а 
monopoly, and would have cared, as the City of London 
Company apparently has cared, very little for the interesta of 
the consumers, and have exacted, ав that company has done, 
its full maximum price. 

We do not overlook the fact that the provisional orders 
granted by the Board of Trade reserve to that body the 
power of revocation of the order in whole or in part, in the 
event of the neglect of the undertakers faithfully to fulfil 
their obligations thereunder; but revocation is a very serious 
measure, and one that the Board of Trade would only 
enforce under strong provocation. Indeed, only in cases 
where, after the expiry of some years, not a single step has 
been taken to put the order in force, has revocation ever 
been enforced by the Board of Trade. 

Manifestly an undertaker can much more easily be kept 
on the path of good behaviour by the near possibility of 
competition than by the remote one of revocation. Hence 
the excellent moral effect of the closing words of Section 1 
set out above. | 

That, in the opinion of the Board of Trade, the clause 
should operate in its moral effeot, rather than be put into 
practice, has been proved by the persistent refusal in that 
department, in all except one solitary case (applying to a 
district in the heart of the metropolis), to grant powers to 
a second “undertaker " where a provisional order was already 
in operation. 

Those whose interests lead them to advocata unrestricted 
competition point triumphantly to the fact that in some 14 
parishes in the metropolis the Board of Trade have granted 
competing powers to two companies. They, however, omit 
to state that these competing powers were, with one 
or two special exceptions, all granted at one and the 
same time in consequence of the rush made by com- 
panies for the choicest parts of the metropolis in the session 
following the passage of the amending Act of 1888. 

The only similar case that occurred outside London was, 
we believe, in Newcastle-upon-Tyne, where the two under- 
takers agreed not to compete, but to divide the city into two 
equal portions, each undertaking operating solely within its 
own territory. 


Our point is, that where an undertaker has been in pos- 


session, faithfully carrying out the obligations of the order, 
the Board of Trade has never granted concurrent powers to 
а second undertaker. 

As a result of this sensible interpretation of Section 1 of 
the Act of 1888 by the Board of Trade, local authorities 
and capitalists alike have seen a security for capital in 
ойна аз under the Act sufficient to induce investments 
aggregating some fourteen millions sterling during the 
pest 10 years, and to this large investment is due the 
present very flourishing state of the electrical industry. In 
our opinion no more serious blow could be given to that 
industry than the withdrawal of the vital principle of security 
for capital. In this country, where we pride ourselves upon 
security for capital and fixity of tenure as the basis of our 
commercial prosperity, it will hardly be credited that an 
attempt is being made in the present Parliament wantonly to 
destroy the whole basis of our industry, but such, we regret 
to say, is the case, for the recent decision of the Select 
Committee of the House of Lords in the case of the General 
Power Distributing Bill, gives to a company the right of 
competitive supply of electrical energy in districts already 
covered by provisional orders granted to local authorities. 

The district allotted by the Bill to the company covers 
an area of 2,000 square miles, and includes the cities of 
Sheffield and Nottingham and the towns of Lincoln, Chester- 
field, Rotherham, Doncaster, &0., &c. Some of the corpora- 
tions have already invested, and the others have entered 
into obligations to invest, a very large amount of capital in 
carrying out the provisional orders granted to them by the 
Board of Trade, and they have done so on the faith of a 
continuance of the interpretation of Section 1 of the Act 
hitherto given by the Board of Trade. 


The case is very well put by Mr. Robert Hammond in a 
letter which appeared in the Times of Monday last. Darin 
the past 20 years Mr. Hammond has been in touch wit 
local authorities on the ш of electric lighting, and no 
one in the country can perhaps speak more authoritatively 
than he as to the view that local authorities take of the 
investment of capital in electric lighting undertakings. 

It will be remembered that a fortnight ago Mr. Braith- 
waite, jun., wrote to the Times and other pepers aging that 
where a company had been faithfully falfilling its obligations 
it should not be disturbed by the opposition of a local 
authority, and we await with some anxiety the decision of 
the House of Commons Committee in reference to the 
pending cases of Bermondsey and Marylebone. . 

Mr. Hammond takes up the opposite tale, and we quote 
from his letter as follows :— 

It has been my on man reoni 5 


authorities a lying for powers, 

Mr. Braithwaite has in reference to the rule which has hitherto 
revailed at the Board of Trade of not 

wers unless 


of 

3 g undertaking has my 

5 Ho od authority to endeavour to make the ев 
ром 

justice of the plea formulated 


My object in addressing you to-day, however, is to go a ste 
further, and to fixity N io good 


о obtain concurrent 


that is to say, while admitting 
holding 1 rights and 

out, should not be competed with 
authorities, ho statutory rights and satisfactorily 


RM ster 


Now the ra of Sheffield, after ha made this investment, 
Bud thomeelvee by the decision of the Delect ташка ны face to fact 
with a competitor. 


рм 175 the same Li gente to the 
ae W. our recent OO 
investing санне TONER 

The amount invested by local authorities up to the present 
time in electric lighting undertakings has reached a sum of 
close upon six millions sterling, but we venture to speci. 
that until this pernicious decision of the House of Lords' 
Committee be reversed, every local authority in the United 
Kingdom will hesitate to embark new capital in a business 
which is subject to the contingency of competition with an 
irresponsible company, whose main object in invading their 
territory would possibly be to force the local anthority to 
buy them ont. 

he juncture is a serious one; but whatever the decision 
may be, there is one good feature in connection with it. 
The local authorities who find themselves by the decision of 
the по of nori Committee so strenuously ge to 
oppose the grant of concurrent powers to companies, have 
received an object lesson which will cause them to acknow- 
ledge the injustice of a local authority applying for oon- 
current powers over a district of a company where that 
company is faithfully fulfilling the obligations of its pro- 
visional order. 

Our readers are aware that the Board of Trade have, in 
departure from the custom that has guided them hitherto, 
granted to the V of Marylebone and to the Vestry of 
Bermondsey а provisional order, in spite of there being in 
the one case the Metropolitan company and in the other case 
the London Electric Company already holding powers in their 
districts. These provisional orders will, in the course of the 
next day or two, come before a Select Committee of the House 
of Commons, and we trust that the grant of the orders will be 
refused, unless it be conclusively proved that the Va rS 
at Ше holding the provisional orders have not faithfully 
fulfilled their obligations under these orders. In that case, 
of course, the plea for concurrent powers would be a strong 
one. In our opinion, it is the only plea that should ever be 
urged for the enforcement of Section 1 of the Act of 1888. 


of local authorities 
urged should be given to 
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THE ELECTRIC LIGHTING OF WIN- 
CHESTER. | 


THe works of the Winchester Electric Light and Power 
ME ; Limited, were opened by the Mayoress (Miss 
Bowker) on Thursday last week. The ceremony was per- 
formed before a distinguished company, which inoluded the 
Mayor (Mr. Alfred Bowker), the Bishop of Guildford, Canon 
Warburton, Alderman Т. F. Kirby, W. Shenton, W. T. 
Warren, T. Stopher, Councillors G. Wright, W. H. Jacob, 
С. Н. Goodbody, J. Marks. W. D. Gibb, B. D. Cancellor, 
A. Tebbutt, A. R. Dyer, Е. S. Morgan, О. S. Wooldridge, 
R. J. Harris, P. W. Snelling, and Н. Easther, General 
Oldfield, General Montgomery, Col. Hamilton (Byde), 
Oaptain Olayton Mitchell, H. C. Damant (Cowes), and many 
others, including Mr. F. E. Gripper, managing director of 
Edmundsone Electricity Corporation, J. О. Wigham, 
Mesars. M ше, 1 oue cA 
engineer to t isbury Electric Lighting Company, H. A. 
Warbarton (secretary and engineer), F. G. Poulton (assistant 
engineer), ard W. T. Pressland. : 


A capital lunch was subsequently partaken of at the Royal 
Hotel, Partir old pene with associations dating back 
for centuries, where, by the way, we hope to see the electric - 
light in full swing before many weeks have d 
by. Alderman T. F. Kirby presided, and immediately 
supporting him were the Mayor and Mayoress, Canon War- 
burton, and most of the gentlemen present atthe opening 


ceremony. 
In reply to the toast of The Mayor and Corporation of 
Winchester," the Mayor, who was oordially greeted, observed 


that such an occasion must be a memorable one in the city, and 
it was very gratifying to him to be present as Mayor. Some 
people nsed to say that Winchester was asleep, but he 
thought they were getting into very enlightened days indeed. 
If he might deviate a little he would venture to take a 
liberty himself and propose “Success and Prosperity to the 
Winchester Electric Supply and Power Corporation." The 
Winchester Corporation, he was sure, wished all progress and 
prosperity to commercial undertakings in the city, and they, 
therefore, wished especial prosperity to the company which 
had just started its work. 

Mr. Gripper (Edmundsons Electricity Corporation), acknow- 
ledged the toast, and referred to the way the company came into 
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Mr. Poulton, we believe, was & premium pupil with 
Messrs. Belliss, and went to Winchester in the first place to 
erect, their of the plant, and with Mr. Warburton has 
since supervised most of the station work. 

Previous to the opening ceremony the visitors were shown 
over the works by Mr. J. C. Wigham, who explained the 
pares the machi : A E" | 

making a tour of the works, the again assem- 
bled in the engine room, where the ee ay ба. тн the 
ceremony of switching on the light. 

Alderman T. Е. Kirby thanked her for orming the 
duties imposed upon her, and on behalf of the оше 
asked her to accept the special switch with which she had just 
turned on £he electric light. | | 

The Mayor was heartily received on stepping forward to 
acknowledge the gift. He sail it had given both the 

огевв and himself great pleasure to be present on such 
an interesting occasion. He expressed the opinion that it 
was quite time that they should have the electric light in 
Winchester. 


being, the action of the Corporation in the matter, and the 
admirable way they were supported pi the gentlemen who 
acted as directors of the company. They now saw before 
them about 3,000 lights to start with. As regarded the 
cost, that was a thing they would soon find out for them- 
selves; but it was not an extra t light at all, and the 
present company were adopting a sliding scale, in which the 
more they used the less they would Pay in proportion. He 
hoped ав years went on the Winchester Company would 
justify the enthusiasm with which they had received the 
toast. 

Mr. Wigham also made a few remarks. He expressed 
his indebtedness for the courtesy with which the company 
had been treated whilst the cables were being laid, and said 
that the mere fact that between 2,000 and 3,000 lamps were 
being connected every day all over the country showed that 
the electric light was no luxury. 


The City was lighted by oil previous to 1895, when the 
Council secured a provisional сег.  Obtaining, however, a 
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low tender from the gas company for public lighting, it was 


decided not to prooeed with the order. Then, in the autumn 
of 1896, Messrs. Edmundsons' Electricity Oorporation made 
the Council an offer for a transfer of the order, giving them 
the option of purchasing the undertaking under easy con- 
ditions. The necessary formal proceedings occupied a long 
time, and work was not actually started till last autumn. 

The whole of the works have been designed and erected 
by Messrs, Edmundsons Electricity Corporation, Limited, 
Mr. H. N. Warburton acting as their resident engineer. 

The general scheme is based on the assumption that 6,000 
8-О.Р. lamps may be expected to be connected in the area in 
which the mains are laid within a year or во. 

A site for the station was obtained on the north side of 
the town, on a piece of ground formerly occupied by the 
buildings of the Abbey of Hyde, in the church of which 
were buried several of the Razon: kings notably, Alfred the 
Great. The site is not far from the railway station, and 
there is а stream running through the premises, which is 
intended to be used for condensing purposes when the station 
grows bigger. u 

The buildings were erected under the supervision of 
Thomas Stopher, E:q., the architect in Winchester, by Mr. 
J. Thompson, of Peterborough, who, at the time the contract 
was settled, was engaged in the repair of the cathedral roof. 


easy of access. The L. P. drains have a range of piping to 
themselves, and the H.P. drains deliver into the exhaust 
ipes. 

E he H.P. cylinder is fitted with a metallic packing in the 
stuffing bor, of the well-known Combination Metallic Packing 
Company's make, of Newcastle-on-T yne, and provided with an 
extra gland to take one or two turns of soft packing to prevent 
water coming down the glande, and which works admirably. 
The glands are easy of access, both being fitted out- 
side the engine casing by means of a distance piece cast on 
the trunk guide, and which also forms the bottom cover for 
the cylinders. E 

The dynamos are of Messrs. T. Parker’s shunt-wound буре, 
for 115 ашрегев at 460 volts when running at 450 revolu- 
tions per minute. ле 

Alongside the engines are fixed two transformers and two 
boosters, all coupled together, running at 1,000 revolations 
per minute. The two boosters are capable of giving 70 
volta and 60 amperes, and the transformers 280 volts and 
50 amperes. , 

All the bearings are of the ring automatic type, which 
Messrs. Parker supply to all machines made by them. 

The secondary batteries are of the D.P. Battery Company's 
type, and consists of 230 cells in glass boxes fixed on wooden 
trays, and resting on glass insulators containing resin oil. 


In the boiler They are capable of 
house there are at EMEN supplying s 
present erected two om oi | Lis Ai pee -O. F. lamps for 
Babcock & Wilcox — " ig О Lc x | nine hours, or 1,200 
water-tube boilers, | r 8-O.P. lamps for 
each 26 feet 4 inches M Y | К 4 hours. 
long, m A drum \ E es xS E рне чи 
8 feet diametcr. A To NEN US was e by Te 
There are 870 Ros > ROS С Уа i ан of 

uare feet of heat- „pr do BE olverhampton 
sq eet of hea d 1 роп, 


ing surface to each 
boiler, and each 
evaporates a mini- 
mum of 2,280 lbs. 
of water per hour at 
120 lbs. pressure, 
with a natural 
draught, and the 
feed water at a 
temperature of 
about 200° F. 

There are two 
horizontal double- 
acting Worthington 
pum ps, with a 

uplicate feed 
range, and either 
capable of deliver- 
ing through the 
feed water heater or 
direct. 

There is enough room in the; present boiler house for two 
more boilers of a larger size. | 

The feed water heater, which is of Babcock & Wilcox latest 
design, is fixed in conjunction with the main exhaust, pipe, 
and by an arrangement of valves, oan be used, or the exhaust 
steam sent direct to the atmosphere. There are 35 tubes іп 
the heater, 6 feet 11 inches in length, giving a total of 98 
square feet heating surface. 

The engine room runs parallel to the boiler house, and 
contains two  Belliss-Parker's direct coupled seta, each 
of 58 kilowatt capacity. The engines are of Mesars. G. E. 
Bellies & Oo.’s latest реа compound gelf- lubricating 
type, having the high pressure cylinder 8 inches 

iameter, and the low pressure oylinder 14 inches 
diameter, with a 6-inch stroke, running at 450 revolutions, 
with 120 lbs. per square inch at the engine stop valve, 
exhausting into the atmosphere. The cranks are opposite, 
and two piston valves on the same rod work both cylinders, 
thus requiring fewer working parts and less space. The 
engines are fitted with throttle valve governors, driven direct 
off the crankshaft by means of levers, and a steam separator 
is also fixed, coupled direct to a Geipel steam strap to | 
away automatically all condensed water, and drain an 
exhaust pipes are fixed in a trench, over which is laid floor 
plates resting on set angle irons, which renders things 
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SWITCHBOARD. 


and is composed of 

six panels of slate, 
fitted up with the 
necessary instru- 
| | ments and switchs 
for working the 
accumulator, trane- 
formers, boost ars, 
and main dynamos. 

On the one side 

there are the middle 

wire and accumu- 
lators, and on the 
other side of the 
are the six 
onter wires, main 
fuses and dynamo, 
main automatic cut- 
out switches and 
amperemeters, All 
the meters are of 
Lord Kelvin's type. There is also on the accumulator side of 
the board an electrostatic voltmeter made by James White, 
of Glasgow, which is used as a standard for all the other 
voltmeters. Оп the end wall of the engine room are fixed 
two of Lord Kelvin's engine room voltmeters with 18-inch 
dials, mounted on teak boards, and below these are two of 
Lord Kelvin’s recording voltmeters mounted in the same 
manner. Each of these four voltmeters has its own switch, 
во that any one of them can bs cut out of circuit with- 
out interfering with the other three. 

At the bottom of the switchboard there are four Thomson- 
Houston wattmeters ee shown in the illustration) two for 
100 amperes at 270 volta, and two for 150 amperes at 450 volts. 
The two of the larger RH are fixed in the main dynamo 
circuit, and the two smaller ones take one-half of the accu- 
mulator each, each being inserted in the two main leads from 
the battery house. 

The steam piping is arranged in duplicate. Pipes and bends 
are of wrought-steel, with welded seams, and heavy forged 
flanges screwed on hot and brazed. "Tee pieces an ket 
pipes, are of a special mixture of cold blast hematite and steel, 
and pipes are carefully drained to Geipel traps. The exhaust 
pipe is of cast-iron under the engine room floor, covered by W.I. 
chequer plates. A bye-pass is provided forthefeed heater. Feed 
pipes are arranged in duplicate, with valves to cut off any 
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section that may fail. Connections are provided to allow of 
feed pumps, either drawing from river or supply tank, and 


delivering to either boilers or supply tank. Steam for the 


pumps is taken from the boilers, independent of main 
steam | 


All the steam and feed pipes are covered with the well- 
known magnesia sectional covering, manufactured by the 
Washington Chemical Company, of County Durham. There 
is a 2-inch thickness of this covering the whole length of the 
main steam drum of each boiler for half the circumference, the 
other half being set Их E 
in the brickwork, 
and exposed to the 
flames. Apropos of 
this, there appeared 
a highly interesting 
article in our last 
issue on the various. 
materials in use for 
covering steam piper, 
and the pina 
which can be ens 
by е judicious 
employment. | 

A galvanised iron 
feed tank, holding 
about 2,500 gallons, 
is fitted over the 
lavatories. 

The accumulators 
are charged through 
boostere, the poten- 
tial at the switch- 
board not being 
altered. These ma- 
chines are driven by 
the motors for main- 
taining the balance | X. 
of the three-wire system, the armatures being wound on 
sleeves and slipped on the end of balancer spindles. | 

The balance of the three-wire system is maintained by 
the balancer transformers, either of which machines is capable 
of driving two boostera at full load. 

The pressure at consumers’ lamps is 210 volts. While 
the load is small, the accumulators, which are of very large 


capacity for size of station, will supply all the lampe. Only 


one shift is expected to be required for some time to come. 


The supply is on the three-wire system with 420 volta on 
the outers. = 


The mains are all of Messers. Callender’s Company's make, 
The feeders are triple concentric, lead coated and armoured, 


and the distributors are three-core of the same type, the use 


of three-core making the аш of services а much simpler 
matter. All the mains are laid direct in the ground. The 
feeder and network boxes are of Callender's standard type, 
and for this class of cables the ends are sealed with bitumen 
compound, through which the connections project for the 
of disconnecting and testing. | 
here are at present about 


Yards. Holes. раде аа 
8,113 feecers e) ‘16... 15 .. 075 triple concentric. 
3,359 distributor ... ‘075 ... 050 .. ‘075 three- core. 
1.771 " see 050 eee 035 eee "090 » 


The scale of charges is on the maximum demand system, 


7d. for firet hour, 4d. for second, and 2d. for all following. 

There are not very many customers connected at present, 
only about 12 or 15, but orders are coming in very quickly 
now tbat current is being supplied. There is an excellent field 
for lighting. Thereare many fine ү and good residential 
houses, and there is also the celebrated public school, which, 
with the houses attached, are almost sure to become good custo- 
mers. The military barracks, burnt down a few years ago, 
and about to be rebuilt on an extensive scale, the County 
Infirmary, the Diocesan Training College, a number of 
breweries, one of which is already lighted, and the various 
municipal and county public buildings must also be taken 
into account. | 

The Hire Wiring system is that adopted, and the cost of the 
work is spread over 56 equal quarterly payments, interest at 


ACCUMULATOR: ROOM. 


tests rather than an approximate com 


the rate of 5 per cent. being charged on the unpaid amount. 
This means, roughly, 28. per lamp per annum, taking the 
wiring to cost 203. per lamp. 

We heartily congratalate Edmundsons’ Electricity Cor- 
poration upon the workmanlike station erected for the city 
of Winchester; substantial and plain, yet roomy, light, and 
airy, with plenty of spice for extensions. Winchester is 
only one of the many places of similar character as regards 
Biz3 and population which Edmundsons have got in hand, 
as may bə gathered from a perusal of our Electric 

| Lighting Notes" 
pages in this issue 
of the REVIEW, 
and there seems but 
little doubt that their 
pluck and enterprise 
in taking all the 
responsibility and 
risk in erecting oen- 
tral stations will 
meet in most in- 
Btanoes, if not in all, 
with a substantial 
reward. That such 
will be the case in 
Winchester there is 
scarcely room for 
doubt, as the station, 
with its accumulators, 
is calculated to work 
with the greatest 
economy at all times 
of the day, and 17 
a progressive an 
enlightened Mayor 
and Corporation to 
look after the inte- 
Ж. rests of the city of 
a thousand years of civic government, “the birthplace of 
England’s tness," there is no reason why the Winchester 
central electric lighting station should not speedily be num- 
bered with the commercially successful electricity works of 
the United Kingdom. We may add, in conclusion, that the 
negatives of the photos from which our illustrations are 
reproduced were taken by Mr. W. T. Green, of Winchester. 


JOINT TEST: SUPPLEMENT TO RAYMOND- 
BARKER'S ACCUMULATION NULL METHOD. 


By A. D. CONSTABLE, 


INVESTIGATION at some length having been made on this 
method, with a view of finding whether in all cases it would 
prove a really satisfactory joint test, the following supple- 
ment to Mr. Raymond-Barker’s note (see ELECTRICAL 
Review, May 6th 1898) may be of interest. 

The difficulty in all joint teats is that the joints are too 
good, i.*., the insulation of the short length of core tested is 
80 enormous that the joint leakage is generally swamped by 
leakage on leads and instruments, and this combined with 
the necessary low sensitiveness of the galvanometer, if on 
shipboard, makes the test one of the ronghest of qualitative 
parison of insulation 
values, The length of joint or core under test is generally 
about 18 inches, and, taking temperature as 60? F., the 
insulation of this length comes out about 15 x 10% Q for 
1,000 О per N м core at 75° Е. 

The accumulation due to lead leakage may give as much 
as 50 or 60 divisions, while only one or two extra divisions 
are added when the joint or piece of core is put on. 

Mr. Raymond-Barker's diagram may be drawn as in fig. 1 
to show the leads from the testing room more clearly :— 
The lettering is the same with the exception that the writer 
has used throughont I, to denote the standard core, and 1, to 
denote the joint, these letters being also used in the formule 
for the respective insulation resistance values. 
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In the diagram c d are the standard core leads, and a 5 
those for the joint. 

When к, is in the charging position, c, is charged by 
leakage through the joint plus that through the insulation of 
leads a b. L^akage from 5 to c will not of course tend to 


ums 
mes 


r 
eee 


Fio. 1. 


charge с. But с, is similarly charged by leakage through 
the core 1; plus that 5 insulation of c d, and since 5 
may be a long length of cable, the c d leakage may be very 
different from the а b leakage. 

The insulation of the trough would require special atten- 
tion too, but one constructed as in fig. 2 would probably 


be satisfactory. 1 and 2 are the two troughs constructed 
of thin metal and fixed to stouter side plates of metal, P P, 
which are shaped to take the three corrugated ebonite 
insulating distance pieces, Е E E, and provided with feet for 
convenience when not suspended. When in use the trough 
is suspended on the insulating rod by means.of the 
ebonite blocks, r, fixed to the trough by the hard fibre strips 
вв. By keeping x and ғ clean, а very high degree of insula- 
tion can be obtained between the troughs, and it is as 
convenient to use as the ordinary single trough. 

The modified test, involving the use of adjustable resist- 
ance referred to by Mr. Raymond-Barker, is the following :— 
It has the advantages that lead leakage can be compensated 
for and only one trough of the usual description is required, 
and consequently only one earth lead, but by using the same 
battery only half ths E. M. F. is available for each joint, and 
the simple key, K}, must bə replaced by a second Price or 
Lambert key minus the galvanometer key K,. As regards 
the battery, though, small medical cells are quite suitable 
and take little room. 

As before, с, and c; are two mica condensers, a the galva- 
nometer, ki and Rs the two resistances across the battery, 
one or both adjustable, r, and 1; the joint and standard 
core respectively, К; the second Price or Lambert key to 
replace simple key к; in fig. 1. T, is an ordinary trough in 
which both т, and 1, may be placed, but in order to get over 
the trouble of lead leakage the piece of core, 1;, may be kept 


in the testing room. The possible degree or two difference 
of temperature between the testing room and the joint not 
being of great importance, as the joint may have been 
hardened in a freczipg mixture, and thus have its tempera- 
tare very vaguely krown, A convenient trough for Із is a 
-tube of metal, with a split rubber stopper in each end. 
his may be mounted on an insulating stand and connected 
up once for all at the beginning of a series of teats. 

There is required then a lead a to the conductor of the 
cable, and one 6 to the metal of the trough. 

It is evident that leakage from 5 to a will charge о; as 
well as lea through the joint, but if b is surrounded by 
а metal shield conne-ted with the terminal, 4, of the battery, 
this shield will intercept this leakage, hence с, will Ъз 
by leakage through the joint alone. 1; being in the testing 


Fic. 3. 


, room close to the instruments, the leakage through ite leads 


may be made negligible. The lead, 5, may conveniently be 
в piece of old L D S type cable, a being the earth terminal 
of battery, the trough, T., being as usual highly insulated. 

To make the test, see that tbe cable has no charge, then 
first depress ks, then depress к, for 60 or 100 seconds вау, 
then at end of period raise к, and immediately raise K, 
taking care that к, is up first however. After mixing 
charges for а few moments, depress Ks, and if there is no 
throw, I, = Is, supposin C, = с, and R, = В,. 

If there is any want of balance due to extraneous leakage 
not being all got rid of, it may be corrected by altering the 
ratio of в, and Ry. — 

The ratio = gives the ratio 2 if balance is obtained. 

3 2 

The following is a proof of this : — 

don R, are assumed to be negligible compared with 
I, and 1,. 

i Let 0, be the quantity of charge in Ci, after f secs. 

т, the resistance in series with c, and v, the charging P.D. | 

Let Qa L, Із, and v, be the same quantities for оз, 
then from the well-known formula for the rate of charge of | 
a condenser we have | 


| 1 
„ve 9 
c 


е 


в being the base of Naperian logarithms, A similar expres- 
sion holds for о, which is made equal to о. 


v n 
Also K Lt Ci = C = С 
Vo Ry 
| 
Lo t at t 
R, 4 1 D (os == 1) 
M 1 Е am : 
2 1 — Р LIT or 1 
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L t ¿= 100 seconds С = 107? farad. 
Take for example 1, = 2 x 100, a.d 1, = 10 x 10°Q, 


I, 5’ 
substitating in formula 
-b5 
LEN e: 5*1 1.000060 —1·000050 1 
Ry n 6 x 1075 „10° 17000060 — 1°000010 5 


Thus for a ratio of 1 to 5 for 1, to 1; the proportionality 


Since it would take too long to get balance by adjusting 
в, and R, it is better to take a given ratio, say, unity, and 
read the throw given by о, ~ Qs, and by reference to a table 
previously calculated find 1,. 

The capacity of the condensers used need only be very 
need not be exactly the same for both, since the 
charge taken up is so small a fraction of the full charge 


the condenser capacity. This is seen at once by trial from 
the formula d 


Àn ordinary Thomson marine galvanometer will not give 
more than 200 divisions deflection for a discharge from 
8.1 microfarad condenser charged to a P.D. of 1:5 volts. 

This is equivalent to one division for 0°75 x 10 coulombs, 
so that = difference of about 107? coulombs is the minimum 


What is actually to be measured may be worked out. 
ing the insulation of the standard соге to be 12 x 100 


са . temperature, equivalent to 800 © per nautical mile 


€ sad с; each as 1 microfarad, в, and R, equal, battery 
100 cells во that v, = vz = 800 volts, £ = 120 seconds. 


1 
= sh. 129  .— 
R | 60 x 12 x е 
zz 0°80 х 10— coulombs. 
l 
_ 330 
010° х 7 


The following table gives values worked out of Qı, and 
о Q, — Qs for different values of 1,. ” 


vom x 10a 


11 Qi Qi — Qs 
15 x 100 | 0:24 x 10-8 — 006 x 10-8 
12 х 106 30 х 10— i 0 
9 x 105 | 40 x 10-8 i +010 х 10— 
6 x 10 | ‘60 x 10-8 | 30 х 10-4 
3 х 105 1:20 х 10-8 | 90 x 107^? 
1 * 10 | 330 х 10-? 


360 x 10-8 | 


Hence, unless т, was only } 1,, there would be no difference 
oteervable, Since the standard core only gives 0'8 x 10? 
coulomb charge, this could not be detected on an ordinary 
marine galvanometer, and the test is consequently reduced to 
the 5 test, and one at that which cannot 
pA dug "in joints unless the ratio of their insulations 


With lower insulation cables, or if & longer time of 
charging is used, the test would work better, but what is 
really рата ee а much more sensitive galvanometer such 
as would only be used in a factory and not on shipboard. It 
is in the factory after all that most of the joints are made. 

The point of difference between the ordinary joint test 
and the * null method " is this: in the former two separate 
readings sre taken and the difference taken by ordinary sub- 
traction ; in the latter the charges go on simultaneously in 
two separate condensers, and the subtraction is ormed 
automatically by the operation of mixing. Bat instead of 
taking the two charges separately, the difference only need 
be taken in one condenser, which is discharged through the 
galvanometer after the required time. This simplifies the 
“null method " down to an ordinary Wheatstone's bridge 
measurement without losing any of the advantages. 

The connections are shown in fig. 4. І, is in this case 


ШШШ 


А Ri D Ra 


shown in the same trough as 11, as lead leakage is as easily 
compensated for as when 1; is in the testing room. 

а and c are the leads to the conductor of joint and core 
respectively, b is the lead to the metal of trough, which must 
be well insulated as usual. This lead Р is shielded to inter- 
cept leakage, and may consist, of & piece of old L D S cable, 
as in the former case, D is earthed, and the rest of the 
instruments and the battery must be well insulated. 

To show that the arrangement is no legs sensitive than the 
former more complicated one, an example is here worked oat. 
Take Ri and R, equal r, = 8 x 105 and 1 = 12 х 1090. 
Since as before ni and R, are negligible compared with J, and 
Is the condenser o may be considered as chargiug with the 
P.D. v, volts existing between T and р through a resistance 
equal to the parallel resistance of 1, and 13. 

The P.D. at the terminals of a Wheatstone bridge, with 
arms B, Bs, II, І,, as in fig. 4, is given by the formula— 


voy Gn 12 — ., 1) 
(1; + 1) (Bs + R) 
or where #1 = 1 seg Xx п), 
Ез 2 (Is + Ij) 
12 bang greater than 1, v is the battery P.D 


Henoe, in the present example, assuming the battery to be 
400 cells as before— А 
600 (12 — 8) x 10? 
2 (8 + 12) x 107 
The charge taken up Бу с may, as shown above, be taken 
as the charging current x time. u 5 10 w is the parallel 
resistance of r, and 13. 120 seconds .. 
180 x 5 m. x 
12x19 * 120 = 09 x 1079 coulomb. 
This is the same result as in the former case. 
Summarising, it is seen how the usual unsatisfacto 
method of testing joints may, by following the lines indicate : 
be raised from a test which shows merely whether the joint 
is fairly good or absolutely faulty toa more or less exact 
comparison of insulation resistance, and this by no more 


than a slightly modified Wheatatone's bridge measurement, 
or by one of the other equivalent tests. 


vi = = 180 volta, 


Time = Q = 
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Experiments have been made on short pieces of oore which 
corroborate the conclusions arrived at theoretically, and for 
the facilities afforded for them the thanks of the writer are 
due to Mr. J. Rymer-Jones, of Silvertown, and also to Mr. 
Raymond-Barker, for permission to work out more com- 
pletely his original idea, and make the result public. 


SOME NOTES ON THE ELECTRO-DEPOSI- 
TION OF PLATINUM. 


By SHERARD COWPER-COLES. 


THE resistance of platinum to the action of corrosive acids 
renders it invaluable for the coating of chemical and elec- 
trical apparatas. Considerable difficulties have been experi- 
enced in obtaining a satisfactory deposit of platinum, the 
thickness of the coating being very limited. Smee was one 
of the first to study the conditions under which good metal- 
lic deposits of platinum could be obtained. He obtained the 
best results with a solution compo:ed of nitro-muriate of 
platinum, to which sufficient soda was added to render it 
neutral. He used as an anode a fine platinum wire, oxygen 
gas being given off from the рош wire, and по gas 
evolved at the cathode. Smee designated obtaining bright 
deposits of platinum as platinating, in contradiction of 
platinising. To platinise metals, according to Smee, a 
strong current is used to decompose the water, and drive 
off hydrogen at the cathode, so as to produce platinum 
sponge or black. Roseleur has also given considerable 
attention to the electro-deposition of platinum; he claims 
to have obtained thick deposits of platinum from a 
solution composed of 10 parts of platinum converted 
into chloride dissolved in 100 parts of distilled water. 
If any cloudiness appeared in the solution when the 
chloride was dissolved in the water (due to overheating in the 
last etage of evaporation), the solution was passed through a 
filler. One hundred parts of phosphate of ammonia (crys- 
talliged) were then dissolved in 500 of distilled water, 
and the solution added to the platinum liquid with brisk 
stirring, when a copious precipitate formed. To this was next 
added a solution of phosphate of soda, consisting of a) рли 


of soda 500 parts, distilled water 10,00 parts. The above 
mixture was boiled until the smell of ammonia ceased to be 


apparent, and the solution, at first alkaline, reddened blue 
litmus paper. When the yellow solution became colourless, 
and was ready for use; the solution is used -hot, with an 
E.M.F. of 7 to 8 volts; Roselear recommends it for depo- 
siting platinum on brass, copper, and German silver. As 
the platinum anode is not dissolved, fresh additions of chlo- 
ride must be constantly added. The writer has been unable 
to obtain thick ске from this solution; the platinum, 
after it has obtained a certain thickness has a great tendency 
to exfoliate. For a short time a process was carried on 
by the Platinum Plating Company, Limited, which was 
practically identical to the above, with the exception that 
а small addition was made of chloride of sodium; this solu- 
tion gives no better resulte than Roseleur’s. Boettger’s 
solution for depositing platinum consists of the double 
chloride of platinum and ammonia dissolved in water to 
which a few drops of liquid ammonia is added. The sola- 
tion is worked warm. 

Another solution of Boettger’s consists of the double 
chloride of ammonia dissolved in 8 parts of salammoniac 
and another of the double chloride of platinum and 
ammonia fresbly precipitated at a boiling temperature, dis- 
solved in a concentrated solution of neu citrate of 
sodium. The resulting liquid is a deep orange colour with 
& feeble acid reaction, and should be worked cold with a cur- 
rent density of about 3 amperes per square foot, and an 
E.M.F. at the terminals of the bath of 7:5 volta. If the 
solution contains about 14 ozs. of platinum to the gallon of 
solution, excellent bright deposita are obtained. 

Gore, in his book on “ Electro-Metallurgy," refers to a 
solution of chloride of platinum dissolved in one of cyanide 
of potassium, the proportions of metal being kept at 
about 1 oz. to the gallon; the bath being used warm. 


Jewreinoff affirms that the platinum anode is dissolved 
freely in a solation composed by dissolving 10 parts 
of metallic platinum which has been oonverted into 
chloride in 10 parts of caustic potash in water, the 
yellow 5 being dissolved by the addition of 20 

тёз of oxalic acid in aqueous solution with the aid of heat. 

o this solution is added 30 parts of caustic solution. 
The solution is strongly alkaline. Jewreinoff has also used 
another bath for the deposition of platinum, in which he 
converts three paris of inge into chloride and dissolves 
this in 300 parts of distilled water, to which is added 25 per 
cent. of sulphuric acid. He also recommends the use of 
platinum anodes in this bath. 


A SHORT METHOD OF DETERMINING 
TRANSFORMER EFFICIENCIES. 


IN conducting calculations of any kind it is always con- 
venient and advisable to reduce numerical calculations as 
much as possible, not only on account of the cons: quent 
reduction of labour, but also because the liability of error is 
thereby as nearly as possible eliminated. 

Au example of this is given by S. E. Johannesen, in а 
recent issue of the Electrical World, where he shows that the 
usual working formula for the calculation of transformer 
efficiencies may be, with advantage, simplified before pro- 
ceeding to insert the numerical data. 

The efficiency formula generally used is :— 


= |  10zw | | (1) 
П wit (n) 71 + (Ehr? Haw 


Where w ів the full rated capacity of the transformer in watte, 
fı, f; the full load primary and secondary currente, 
fı, 72, the primary and secondary resistances, 

| W, the iron logs in watts 

and = esum of full load at which the efficiency is 


Formula (1) may be written 
"ER, RR 
7 Wi T 22 (7 i + 127 rg) T ZW 
ынын WEN 
wi T 2 W. ＋ ew 
where wa is the copper loss in watts at full load. 
Now dividing both numerator by 100 we get 
10,000 2 m 


23 Mns + 100 z 


=. — 
100 w, 
* 


„ and uem are respectively the per- 
centage iron and copper losses at full load, and 100 & is the 
percentage of the load at which the efficiency is desired. 

To illustrate the method the following efficiency problem 
is worked out. 

Determine the efficiency at three-quarter load of the 
following transformer : 


100 w 
СА 


Rated capacity 6,250 watts, 
Primary voltage sia bs .. 1,000 
Secondary voltage ui T. 100 
Primary resistance "T ; 1°6 ohms. 
Secondary resistance 0:016 ohm. 
Iron loss T eat i 107 watts. 
Primary current at normal voltage 6:25 amperes. 
Secondary current... л * 625 - 
From these data we get— 

100 w; = 1:719 and 100 We _ 9 

W W 
whence 
7,500 

n = 1.712 + (o0) x xeu c о рогах 
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LEGAL. 


Мтол INSULATOR Company v. ELEOTRICAL COMPANY. 
Tum hearing was resumed on Thursday last week, as stated in our 
last issue. ; 


Мт. A. F. бЌлгртн gave evidence of the use of mica under certain 
conditions in ring an 
obnson & Phillips in 1890. 

Prof. Sr. vax us THOMPSON, examined by Mr. TERRELL, said he was 
acquainted with the use of mica for electrical purposes before the 
date of Dyer's sation, and had seen various kinds of built-up 
mica. He found no substantial difference between the inventions of 
>= and Wood 


Јовтісв Kexewicu:. I cannot go into that; you are both 
agreed that Scott is an anticipation of Wood. 
Mr. TERBELL (to witness): Are the differences between Wood's 
ecification and Dyer's exactly the same as those between Bcott and 


в? 
Mr. Моогтон objected to this leading form of question, and it was 


rrmess, further examined, said that at the Electrical Construction 
Company’s works about 1889 or 1890, he saw mica made up in narrow 
strips 8 or 4 feet long, of pieces about an inch wide and 2 inches 
long, cemented together by shellac, layer on layer. About the same 
date, at Johnson & Phillips's works, he saw mica used in small pieces, 
cemented by shellac so as to overlap: this was geners 
& basis of e paper. Witness was a member of the jury at the 
Crystal Palace show, and saw there machines in which mica was used 
as an insulator. 5 remembered Messrs. Wiggine's 
exhibit, which incla two or three commutator rings made of 
built-up micanite—some built up of flat pieces of mica, each layer 
overlapping the layer below, and cemented with shellac. He also 
saw а cone ring. 

As an electrical engineer, is there any substantial difference 
between that and the substance called in this case micanite?—I 
think there is no differerce in the substance as a product, though 
there may be differences in the manufacture. 

From point of view of an electrical engineer you say this built- 
up mica fulfils the same functions ?— Certaicly, and in the same way. 

Crose-examined by Mr. Егвтонив Моогтон: Do I understand 
you that there is no substantial difference between Dyer’s and Wood's 

ifications ?—I see none. 

I believe the emeine Elektricitiits Gesellschaft, of Berlin, are 
the real defendants here, are they not ?—I do not know. I have seen 


works. : : 
Am I wrong in saying there are something like 300 Lands con- 


CQ 


tinuously making micanite?—I have not seen that department. I 
admit te is very largely used,- 
Did you ever know of built-up mica shaped after it was made 
before the date of this patent?—Yes, the strips I saw at the 
Electrical Construction Company's works were bourd round arma- 
Did you ever know cf any built-up mica moulded under heat 
before the date of the patent ?—I do not know that I do. 


Is it not a valuable property of micanite that it can be made in 
sheets without saping the mica, and cut up and moulded after- 
y. 


wards 7 Undou | 

Re-examined by Mr. TERRELL: The property in micanite of bein 
moulded was due to the shellac, which became soft when heated an 
hard when cold, and that was inherent to all combizatiors of 
mica and shellac before the date of the patent. It was common 
knowledge that to get a brittle substance to bend it must be very 


Mr. TERRELL: That will be our case. 

A$ this pa Mr. FLETCHER Мостітон applied for an adj uurnment 
to enable to get additional rebutting evidence ав to the uses of 
mica at the Brush Electrical Company's works before the date of the 


Mr. Justics KaxnwioH refused to grant an adjournment. 

Additional witnesses for the plaintiffs were then called. 

Mr. BILLAR, works manager to the Brush Company at the London 
works from 1884 to 1889, and since that time at the Loughborough 
wosks, said he did not know of any mica material used in the Brush 
Compeny's works in sbeets like micanite before the year 1892, nor 
any mica substance which could be moulded in situ. Witness con- 
teadicted some of the evidence by Wood and Sawyer, two of 


defendants’ witnesses from the Brush Works, as to the method of 


up mica sheets. 

Mr. ктм, the present works manager at the Brush Company's 
London works, who had been employed by that company since 1882, 
gave similar evidence. "NE 

Mr. J. A. Burrow, foreman in the Brush Company's works since 
1881, and engaged in dynamo work since 1883, did not know of any 
mies built up like micanite and moulded during his employment. 

Mr. Ёт®тонҥв Movurrom then summed up the k 
arguing that Wocd's B sir was invalid, and that there was 
no ground for the allegation cf anticipation by Scott. The 
ten ions questions were the alleged anticipations by prior user. 
The essence of micanite was that no shaping was necessary, and in 
that it differcd from all previous products of built-up mica, in which 
scales of mica had to be cut to the shape required. Counsel dealt in 
great detail with the various anticipations alleged, arguing that all 
were essentially different from micanite. 

Without calling upon Mr. Terrell for the defendants, 

Mr. Jostios KxxzwicH delivered judgment, observing that he was 
unable to see any substantial difference between Wood's patent and 
Dyers patent. Both men started precisely from the sanie basis. 
Both took thin mica. Both took simple layers. Both took care to 


drum armatures, made at the works of Messrs. 


‘built up on 


РА 


aintiffs' case, 


exclude from the invention what was called comminated mica. 
There was a question whether Wood thought the usa of irregular 
sheets of value, but he contemplated them certainly. Both inventors 
proposed overlapping edges. It might be that neither patentee 
foresaw—it was probably so—the many great advantages w ich the 
manufactured article would have, but Wood did contemplate mould- 
ing, or at any rate, bending and pressing quite as much as Dyer. 
Subject to one exception, it seemed to bis Lordship that the two 
specifications ran on parallel lines. Where they differed was 
this: Wood contemplsted the use of some fibrous material, 
tissue paper or cloth, for backing the mica, or putting it 
on both sides, or in certain cases putting it in between 
the mica plates. It was obvious that he did not see that 
mica built up in the way which he proposed—small irregular 
pieces with shellac—would do well enough without the addition 
of the fibrous material, and he intended the fibrous material to 
be used in order to obtain the objects which he thought it would 
secure. But it would be going much too far to say that this 
was the essence of the invention. Dyer's specification was really, 
as ds the words, the pith and marrow of Wood's, without the 
addition which Wood thought to be necessary, but which by experience 
was found not to be nccessary. But objection was taken that Wood's 
was not a good prior grant, but was invalid, and had been antici 

by Scott and Thompscn. The defendants, by rejoinder, eaid that 
they agreed to that. Wood’s patent was consequently out of the 
way авап invalid grant. Then if his conclusion was correct that 
Wood's and Dyer's patent were the tame, it must follow that Dyer, in 
bis patent, bad been anticipated by Scott and Thompson. Of course, 
if his conclusion respecting Wood's patent was wrong, then it must 
be admitted that Scott and Thompson were not anticipations of Dyer. 
Apat ftom Wcod, ke had plenty cf evidence that Bcott and 
Thompson were anticipations of Dyer, but he need not go into that. 
As regards the evidence of prior user, some of it was conflicting, but 
it was sufficient for his purpose to take tbat of Prof. Silvanus 
Thompson, about which there was no doubt at all. No attempt was 
made to break it down. If he struck out everything about which 
there was a conflict and retained only that stated by or corroborated 
by Prof. Thompson, there was quite enough to confirm prior user 
again and а against the plaintiffs. On these two grounds the 
plaintiffe’ case failed, and the action must be dismissed with costs. 


CRAWFORD v. Tum Сту or Іонрок ErzcrBIO LIGHT 
Company, LIMITED. i 


Tus case came before a Divisional Court of Queen's Bench consisting 
of Mr. Justice Day and Mr. Justice Ridley on Friday last on a special 
case stated by Sir James Ritchie, an Alderman of the City of London 
sitting at the Guildhall, on an application made to him on March 
25th by the appellant, the City Solicitor, to ascertain the amount of 
“ fees and reasonable expenses of an electric inspector” under the 
1 of the Electric Lighting Orders Confirmation (No. 15) Act 
of 1890. . | 
The facts were, shortly, as follows:—Mr. A. A. Voysey was appointed 
electric inspector by the appellants, and paid a salary of £250 a year. 
Two-thirds of bis time was given to the work of inspection, and the 
remaining one-third to other duties connected with the Corporation. 
All fees received by him were to be accounted for to the Corporation. 
The sume set out in the special сағе were paid by the Corporation, and 
the alderman found that they were reasonable and proper expenses in 
themselves except as to one-third of the vu P the electrical 
inspector. The amounts were as follows :—Rent of electrical 
laboratory, £390; expenses of gas for heating, electricity 
for lighting, cleaning, coals, and insurance, £28 6s.; wages 
of assistants, £142; depreciation in the value of the 
furniture, fittings and instruments, together with interest on 
capital outlay, £52 12s. 10d. ; salary of the inspector from July, 1894, 
to Christmas, 1896, £613 Зв. 9d.; total, £1,226 2s. 7d.; less fees 
received by inspector, £84; balance, £1,142 2s. 7d. The alderman 
found that the amount of the fees was £84, and that there were no 
“ reasonable expenses" of the inspector within the meaning of the 
Act, and that therefore the company were not liable to pay the Oor- 
poration anything beyond the £84 admitted. The alderman, how- 
ever, alternatively found, in case he should ba wrong in his law, that 
the sums set out above were reasonable and accurate if the Court 
should: be of opinion that the company ought to repay the same to 
the Corporation. He only allowed, however, for two-thirds of the 
inspector's salary, as the inspector only devoted two-thirds of bis 
time to this work. The material section of the Act was Section 47, 
which provides that all fees and reasonable nses of an electric 
inspector shall, unless agreed, be ed by & Court of sum- 
mary jurisdiction, and shonld, in the absence of any agreement 
to the contrary between the undertakers and the local authority, be 
paid by the undertakers; provided that when the report of an 
electric inspector, or the decision of the Board of Trade, showed 
that any consumer was guilty of any default or negligence, such 
feos and expenses should, on being ascertained as above-mentioned, 
be paid by such consumer or consumers as the Court or Board 
should direct, and might be recovered summarily ss а civil 
debt. Counsel for the respondents submitted that none of the items 
making up the sum of £1,142 2s. 7d. came within the description of 
‘ fees and reasonable expenses of an electric inspector” within the 
meaning of Section 47. Counsel for the appellants submitted that 
the magistrate's only 5 to ascertain the sum that was 
properly incurred as (fees and reasonable expenses) of the electric 


T. | 
Mr. Rose Innes now appeared for the appellants, and Mr. Roskill 
for the respondent. 

Mr. Ross Innes submitted that the alderman had gone wrong on 
the interpretation of Section 47. He should have said that the £900 


E 
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odd, after ded one-third of the salary, was the amount 
payable by the eli company. The expenses of a reasonable office 
and la were the reasonable expenses to be paid by the 
company. 


Mr. Ковкит, contended that the expenses set out did not come 
within the words “ reasonable ” in Bection 47 of the Act. 
The word “ expenses " in the Section meant the expenses incurred in 
each particular investigation, and would include cab fares and other 
incidental expenses. It would be monstrous to charge а consumer 
with general ex в. The fees to be taken by the inspector were 
created by ons 35 and 36, and there could be no question about 


them. 

Mr. Justice Day, in giving judgment, said he saw no reason to dis- 
turb the decision of the alderman. If the Oourt could give the 
appellant the right to appeal he personally should be very glad, but 
he thought it was out of its power. 


Mr. Justice RIDLEY He said that e came to look 


the first portion of the Section but for the latter In his view, 
“such expenses" were the expenses connected wi 
the meter and such like, in esch particular case with each i 
consumer in default. No default of a consumer could have anything 
J by the alderman in his 
ug. 
The appeal was therefore dismissed with costs. 


Corn v. ELEOTRIOAL INSTALLATIOR ComPany. 


Тиш appeal, which was heard on Thursday last week (see ELBO- 
TBICAL REVIEW, July 1st), was concluded the sarse day. 

Mr. Cox, тер! on the whole case, said that the burden of 
winds. уена he statement of claim as amended disclosed no 
reasonable cause of action was on his learned friend. 

The Masrma oy тнв Боца: He has 
and now the burden is on yon, = know. 
n рог роз ио пок исине 


аага he had relied on the case of Weiderman v. 
the Société when he before the Court on a f 


was ormer 
occasion. The fatal defect then was a want of proper notice. What 
he now said was that he had so amended the plaintiffs’ claim as to 
bring it within the case cited. On the statement of claim he had 
shown that the plaintiff had reasonable cause of action. He sub- 
mitted that by his amendment he had made as definite a claim to his 
t to have royalties as was alleged in the case cited. It would be 
ои beer о бе 5 of the only DT 
relief he co y any y сосе аа 
him and the 5 dealings under that t. 
trical Installation 


by the Electrical pany 
did not entitle him to say the latter company were bound by the 
covenants in the original assignment. oe contended the 


pos piece. He submitted 
that the O'Brien Leopard Com had right all the way. 

The MASTER or тнв ROLLS: '& you settle the whole of the 
litigation, Mr. Cox. 

Mr. Oox said the plaintiff was not in Court, and he could not say 
how far his friend's offer would satisfy him. 

After further discussion their Lordshi 


FRIOKER v. WHELAN. 


Im the Westminster Oounty Court on Monday, his Honour Jadge 
Lumley Smith, Q C., disposed of this action which was brought to 
recover £6 10s., balance of account for electrical work done. 

The case for plaintiffs was that the statement of account produced, 
showing this sum to be due, was correct. Plaintiffs carried out an 


installation, lent certain aro lamps, maintained the light, &c., at 
defendant's order for a show he was giving at the Royal Aquarium 
Theatre, Westminster 


His Homoun: What was the show? 
Mr. Евіокив (one of the plaintiffs): It was for “ Zaeo Dancing in 
Electric Lights." 


tiffs 16 was urged that sufficient allowance had been 
made for the one and only time the light failed. 


His Homoun said defendant was entitled to expect to have what 
he ordered, and reduced the claim by one balf, giving Judgment for 
the plaintiffs for £3 5s. | 


Smoke NUuISANCB IN PADDINGTON. 
AT the Marylebone Police Court last week, Mr. Lane heard an 
adjourned summons taken out by the Paddin Mewar? А the 
Metropolitan Electric Supply Company, Limited, for black 
any: genersting station at Amberley Road, Paddington, in such 
'в generating в at Am 
V The case was first before the Court 
on May 26th, and was then adjourned sine dic, the defendant com- 
puer ea 000 their best under the circumstanoes to abate 
nuisance. i 


much 


А Bows, 
See ae ae ae ea showing that owing 


Hartos ELBETRIOPTATS Астіши GESBLLSOHAFT v. BRAULIK. 
Bmronms Mr. Jastice 5 as an additional Judge of the 


Obancery ednesday an action was brought for infringe- 
ment of patent by the Helios Elektrioitate Actisn Gesellschaft 


were for the com and Mr. Astbury, Q.O 
Gra te tho delenda P ' 
Mr. 8 said th 


coal piteni; Б шее War к пона се De кар Б ва 


итемне аши -1E T OnO мм у со сама рона, те 
may dispose of the action. We better have the evidence. Can 
you tell m FF be the subject 
of 


exact spot where should be fixed so as to 
results. 
Mr. Justice BiGHAM: As to its being the subject of a patent, surely 


reflectors are as old as lamps. 
Mr. Вивлвттан: I will not say that was an innovation on an 
entirely new line of thought, but it was innovation adding to the 


value. 


tion or an inven | 
Mr. Бивлвттли: I that it is something which the patentee 


addition to an electrical lamp? 
Mr. Вввлвттли : We are not 


His LonpsuiP: What is the peculiarity of it? | 
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Mr. Sunasrian: The peculiarity about it is that it is placed in the 
beat possible position to show the light. 
His LogpsHrP: But is not every reflector placed in the best pos- 


the subject of a patent. 
Mr. Szpasrtan: Reflectors to electric lamps bad been used for a 
atent nobody had 
Prof. Silvanus 


Mr. Gunar: You have аана "8 
been directed as to the utility and use of the invention 
detailed in the second claim. Will you take one of the lamps and 
state your views of it? 
WI: An angle iron disc servos as a bridge upon the cross 
p, and serves, also, as a reflector of the aro light, 
formed about half an inch below. The arc lamp in a room 
its light mainly downwards. The arc lamps 
down to 1884 did not do so of themselves, because up to that time 
they were practically, without exception, served with a descending 
current. When the current descends only, it in one direction, 
always find that the prepared carbon mes hollowed out 
round, and that throws the light mainly downwards, but it 
diminishes the light. But from 1884-5 onwards, lamps came into use 
ta, and in these the current 
id succession, with the consequence 
the light from] the carbons is 
nd it becomes important to 
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a open reflector in the proper 
=n arc current lamp. I have 


роп & Co.'s lamp, and have been shown a 
be a lamp of the same sort as those used in 


. Justice BIid Han: What was the result? 

Wrrunes : I have examined that lamp. The lamp which was shown 
to me at the office of the defendant's solicitors 
an 
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attached by clamping screws, 


Mr. Asrsuny: Is it your view that in 1888 a reflecting lamp was 
in an alternating current 


| 
| 
Д 
4 
H 
1 
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Don't you know there were scores of lamps previous to 1888 of gas 
and oil with reflectors, and that the reflectors were above and below 
the light when it was reflected to the best advantage ?— Yes. 

Is there any difference between Orompton's lamp and the plaintiffs’ 
lamp?—Yes; because it is not p in the most advantageous 
position in the former. 


Are they not identical if the reflector is placed on the under side 
of the bridge pin ?— Yes, if it is placed underneath and the reflector is 
proper. 

His : I cannot for the life of me see how there can be any 


subject matter for this patent. I shall want you to tell me that after- 
wards, Mr. Moalton. 

Mr Mouron: I can do во. Now, Prof. Thompson, is it the same 
thing having a reflector under the ато as having it over the aro ?— 


What is the proper place for the actual good working of a lamp 
ww the eke aot е 3 
wn or 8 
the lower end o£ the upper carbon. ae 
His LogpeurP: Have you any witnesses, Mr. Moulton? I think 
Prof. Thompson has told me everything I want to know. 
Мосілсн: The defendant relies on anticipation, and I should 
strictly proved. 
BEBNAILL, consulting electrical engineer, 
gare evidence as to the lamp by Orompton produced in Oourt being 
tent to his works at Belfast, he having received it from Messrs. 
i ‚ or the beginning of 1884. The 
no reflector on it then, еа had now. It reflected the 


the Mansion House, and thinking he would like to have them 

aso to Messrs. Orompton for them. 

Mr. Justice BiGHAM: That is the defendant's case. Have you 

"IESU Lem aot a ау dnos o 
evi as to 

на апу lamp 


Mr. Justice В:анлм: Well, then, I have made up my mind about 

E, unless you think you can alter it. 

Mr. Mouzom: I submit that the evidence is very loose as to 
because the lamp iteelf is very different to what this 

ws it wae first used. 


et 


is proper subject matter for a patent at all. Во that there 
vill be judgment for the defendant, with costa. 


BUSINESS NOTICES, &o. 


Electrical Wares Exported. 


WI Exome Jory бтн, 1997. | Wasx Бирма Jory бтн, 1898. 
ё s. ё s 
Adelaide idi .. 109 0 Albany a . 143 0 
Amsterdam 260 0 Amsterdam 650 0 
Antigua. Teleg. mat... 22 0 Auckland ssi *. 324 0 
Antwerp mr .. 48 0 | Bangkok is . 65 0 
«is .. 60 0 | Barcelona фә „ 18 0 
- Teleg. mat. 85 0 Bombay... Pa .. 51 0 
Bombay... ee .. 92 0 | Buenos Ayres. Teleg. mat. 110 0 
Brisbane. Teleph. cable 1,808 0 | Oalcutta we h Mil 0 
Boulogne m .. 18 0 | Cape Town . 457 0 
Calcutta [II] TT 627 0 urban coe [II 76 0 
Тота ... . 188 0 | East London , 62 0 
Chinde. Teleg. mat. 910 0 Fiushing gi „ 37 0 
Colombo... sss .. 74 0 Gothenburg „ 97 0 
Durban А „ 223 0 | Hamburg ess 0 
East London 343 0 | Kolding. Teleg. mat.. . 471 0 
Flushing А 30 0 Ries E . 218 0 
Fremantle 67 0 | Melbourne à 1,474 0 
Hamburg ii .. 10 0 | Monte Video 254 0 
Madeira ... Я „ 245 0 i »  Teleg. mat. 39 0 
Madras ... m T O|Otago .. m „ 103 0 
Malta... : . 23 0 | Port Elisabeth. .. 159 0 
Melbourne Es % 196 0 | Rio Janeiro 11 0 
New York ese *. 60 0 . Teleg. mat. 25 0 
Port Elisabeth L eee . 79 0 Santander #00 ee 175 0 
Rio Janeiro. Teleg. mat. 1,078 0 Santos 485 205 0 
к 606 eee eee 19 ^ Босев ia mat. E 0 
E etersburg eve oes gapore. Е. 
Singapore ves .. 110 0 | Spezssia ... ©... ,.. 636 0 
i Teleg. mat. 50 0 Stockholm. Teleg. cable 1,189 0 
Stockholm - "T 0 | Sydney ... s .. 778 0 
|» Teleg XI 20 0 90 Teleg. mat. TT 240 0 
кыы eee [13] 8 о W eee at. 130 а 
ee 5296 н Teleg. m 
Wellington. .. 906 0 
Yokohama oes .. 60 0 
Total £7,049 0 Total £7,893 0 
Foreign Goods Transhipped. 
£ s. £ в. 
Launceston. Elec.meters 400 0 | Hong Kong. Teleg. mat. 178 0 
' Trinidad. Telepi mat. 03 0 
Total £400 0 Total £240 0 
Bankru Notice.—The following notice appears in 
the Daily T. ph of Wednesday :—In the h Court of Justice.— 


In Bankroptcy.—In the matter of a bankruptcy notice, dated the 
23rd day of June, 1898.—To Edmond Вато Odiardi, of 30, Silver 
Street, and 24, Kensington Park Road, N Hill Gate, both in the 
Oounty of Middlesex, medical electrician: Take notice, that a bank- 
ruptcy notice has been issued against you in this Courtat the instance 
of Maud Wood, of 7, Berners Road, Wood Green, in the County of 
Middlesex, spinster, and the Oourt has ordered that the publication 
of this notice in the London Gazette and in the Datly Telegraph 
wpon you, The benkroptey notice van be inepeoted by you on appli- 
upon you. notice can you on appli- 
cation at this Oourt. ET | 

Dated. 4th day of July, 1898. H. 8. Giffard, trar. 

^. Baillie & Co., 15, George Street, Mansion House, E. O. 
tors for Judgment Oreditor. 


Outing. — The employés.of the London Electrical 
Fittings Oo. (late A. & W. ) held their. annual beanfeast at 
spent a very enjoyable day, dinner aul sporte being provided by the 

& very en í l 
"um We understand this firm is erac full of orders and is 
contemplating an enlargement of the works. 


Charge of Theft.—At the St. Augustine's (Oanterbary) 
Petty Sessions on Saturday last, Edmund Parsons was fined 66, 
including costs, for stealing small sums of те from the telephone 
company. It a that the defendant was foreman ganger, and 
on various ons he got the men under him to sign for more 
money than they received. The defence was that the differences in 
the au to cover out-of- uhr , and this 5 
borated by a previous manager, w company's ru n 
expenses incurred under the foreman’s name, and this was 
the only way a foreman could recoup himself. 


Electrical Engineering in Italy.—Another new oom- 
pany has just been formed in Milan, under the auspices of the Oon- 
tinental baft für Electrische Unternehmungen and Messrs. 
Bchuckert & Oo., Nuremburg, to promote and finance electrical 
undertakings in Italy. The title of the company is La Bocietà 
1 fer Industrie ed Imprese Elettrichi, and the capital is 

, . 


Evered & Co.—Messrs. Evered & Oo., of London and 
Birmingham, have just issued a new edition of their catalogue of 


electric light fittings consisting of a handsome volume, well printed, 
and strongly bound. In some respects it will be found to differ from 
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lace it is strictly 
confined to fittings, the usual descriptions and prices of к 


gone the 
unnecessary expense of printing the whole eatalogue in the highest 
style of the art, nor, on the other band, have they spared any outlay 
on the demanding special treatment in order to convey to the 


consisting of a selection of the patterns generally made by the 
This section is ted in а ctive colour on tinted paper. 
Another section, with wrought-iron work, is printed in 


another tint on white paper, the illustrations comprising every 
variety of fitting and a comprehensive range of designs. But it is 
not ti 
styles of fittings, such 

sty i such as 
French and antique 
intrinsic and artistic 


is appreciated. Here the more costly 
Louis XV., Louis XVL, and other 
are dealt with in a way her or their 
ue. They arc ted on a fairly large 


ue tint on white үр Кыа, 


cultivating business. i 


General Power Distributing: Company's Bill.—Last 
week, for the consideration of clauses, the Кат! of Northbrook again 
posue over the Select Committee of the House of Lords, which on 

esday passed the 55 of the Bill promoted by the General 
Power Distributing mpany. It will be remembered that the Com- 
mittee required the insertion of clauses limiting the period for the 
construction of the works at the main station, to show that the com- 

y were bona fde dealing with the district, and also a clause 
empowering the Board of Trade to revise the company’s charges 
when appealed to after a certain period. The following clanse was 
considered and adopted by the committee :—'' That if the company 


have not, within five years, obtained the certificate and shall not 


have proved to the satisfaction of the Board of Trade that they 
have expended the sum of £50,000 on the undertaking, the powers 
granted by this Act shall cease and determine.” With regard to 
supplying electricity in bulk, the clause submitted to the committee 
on Tuesday was reconstracted and passed in the following form.— 
“ The following provisions shall not apply, except so far as may be 
agreed to the contrary, between the company and the Corporation of 
any borough which at the time of the int Ар of this Act shall be 
supplying electrical energy, or have obtained an order or Act 


empowering such Corporation to supply electrical . The 
company shall, six calendar months before commencing to distribute 
electrical within any such borough, give notice in writing of 


energy 

their desire so to do to the Corporation, and the Oorporation shall, 
within three months after receiving sach notice, be entitled to serve 
upon the company a counter-notice indicating their desire to under- 
take auch distribution themselves, and to purchase from the company 
a supply in bulk. The terms of such supply in bulk, as to price, 
minimum amount, and all other details, shall, failing agreement 
between the company and the Oorporation, be determined by an 
arbitrator.” On the question of maximum pric:, the Committee 
decided that this ahould be 4d. per Board of Trade unit for large and 
2d. per unit for small consumers, with the proviso that if the average 
charge in any one year is not more than 344. рег unit, the company 
may divide 10 per cent, if they earn it, and with any lowering of tho 
average an increased dividend. 


‘Improved Boiler Setting.—We have received from 
the Patent Locking Joint Boiler Setting Oompany, of Reading, a 
coloured plan of their system applied to the Lancashire boiler: it 
consists of the usual setting as 5 prias by the boiler insurance 
companies, but with the rest faces of the seating blocks rounded so 
as to reduce the covered portion of the plates to a mere line, and the 
various other blocks are moulded with special locking joints both in 
side fines, chimney The object sought is solidity of 


structure, fullest inspection and a maximum heating surface with a 


minimum of heat radiation loss. We believe that the system has 
_ the approval of the boiler insurance companies. | 


Messrs. Salmony & Co., Limited.—We аге. informed 


that one of the directors of this com has just returned to England 
after a most successfal trip in America. He been favoured with 


on for Great Britain and the Oolonies of several lead- . 


a representati 
ing firms of the United States, full particulars of which will be 
shortly announced 


Personal.—Mr. Walter P. Hudson, who has been con- 
nected with Messrs. Ferranti, Limited, for some years, was last 
Baturday entertained at dinner by his friends on the staff on the 
occasion of his leaving the firm. 


The Press Bazaar.—The Press Bazaar, which created 
so much sensation during its brief existence, has resulted in a very 
considerable sum of money (over £10,000) being raised for the 
benefit of the London Hospital. The feature of the bazaar was 
undoubtedly the p3blication of the Press Bazaar News, a four-pa 
paper set up on а brand new aluminium Linotype machine, which, 
like the Cro press on which the paper was printed, was run by 
e 55 was the mos oelab 
together on any А managing editor was ably assisted 
Sabes and operators. d т 


extra lights, making 


the Special Section of the book is reached that the distinc- - 


rated ever brought - 


Removal.—Messrs. E. P. Allam & Co. have removed 
from 14, Hatton Garden to 11, Hatton Garden, E.C. (Holborn end). 


Sherborne Park.—The extensions of the electric light 
installation, put down for Lord Sherborne some years ago, hava been 
entrusted to Messrs. Drake & Gorham. As there is an abundant 
water supply and storage from two lakes having an area of about 
15 acres, they are putting in a turbine situated about a quarter of a 
mile from the house, which is driving a dynamo connected up to the 
existing supply mains. 120 lights are being added to the installation, 
and a new “D.P.” storage battery is being pat in to supply these 

two separate installations so arranged that a 
steam engine or the turbine plant can charge either battery. 


A South African Exhibition. — The Grahamstown 
(Bouth Africa) Exhibition of Industriesand Fine Arts, which is to be 
held December, 1898, and January, 1899, will provide an opportunity 
for British manufacturers to come in direct contact with the South 


instruments, while another called transport will include mechanical 
haulage, telpherage, railroads, tramoars, traction engines, motor cars, 
ships, and boats; oil engines, gas engines. Sir Alfred Milner, 
Governor of the Cape eae and the most prominent 
men in South African affairs, including Mr. Steyn (President, Orange 
Free State), Mr. Oecil Rhodes, and Sir J. Gordon Sprigg, are vice- 
presidents. The exhibition will open on December 15th, 1898, and 
close on January 21st, 1899. Information relating to space can be 
obtained from the South African and Trausvaal Advertising Com- 
pany, Limited, Effingham House, Arundel Street, W. C. 


The Testing of Steel Rails—In oonnection with 
electric tramway work, the requirements of the Board of Trade, and 
the conditions for economical work of the tramway itself, call for 
extremely low electrical resistances of the rails used in the work. 
This is especially the case when a central rail is employed upon 


which a contact carried on the locomotive runs; the large wear and 
tear on the surface of this rail prohibiting the use of copper. The 
question, therefore, of high uctivity steel rails of all sections, is 
therefore assuming very great importance, and the demand for these 
immediately necessitates the construction of apparatus whereby the 
resistance of the rails themselves can ba taken under actual working 
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conditions. Inasmuch as electrical tests have no 3 effect 
upon the quality, nature, or of the materíal of which they 
are made, the rail itself can be used, and not merely а cutting or strip, 
as of tensile strain tests on boiler plates and similar 
material In the case of conductivity of steel rails, the problem is 
simply one of correot measurement of extremely low resistances in 
an expediticus manner. Apparatus of this kind has lately been 
devised by Messrs. Elliott Brothers, and installed in the works cf the 


other. Ав each rail is tested it is laid across two steel knife edges a 
definite distance apart, and two cables are connected to the rail out- 
side these knife edges by means of clamps. This part of the work 
ean, of course, be done by the ordinary labourers employed about the 
yard. The method consists in the correct measurement of the total 


current furnished by a few accumulator cells, and passing through the 


сабе and regulating switches and rheostats through the 
part of the length of rail under test, and the observation, by means 
of another instrument, of the exact difference of potential existing 
between the knife edges upon which the rail under test is laid. These 
two measurements immediately give the value of the resistance in 
ohms of the eection of rail between the knife edger, which is really 
all that is required. By u instraments of the Weston type, 
their dead-beat character enables the readings to be taken almost 
instantaneously, and with great accuracy; by plotting out a suitable 
diagram giving a zango of resistances in terms of current and differ- 
ence of potential values, the results can be worked out in ohms, 
without any calculation at all, and the actual conductivity of the rail 
determined in terms of а square inch section of pure copper, or any 
other specified value. Of course, the resistance itself dealt with is 
extremely small, possibly only опе or two 4,455 of an ohm. But by 
means of the method briefly described above, tests are being 
obtained perfectly consistent, and capsble of being repeated time 
after time with exact coincidence on the same samples. The 
illustration shows the arrangement of the iustraments upon a panel 
for the complete outfit. The whole arrangemen: is very simple, and 
possibly deserves attention chiefly from the fact that it has been 
worked out in a very practical manner, suitable for dealing with a 
large number of pieces of the actual manufacture itself, under the 
conditions existent in an ordinary rolling mill. 


5 com contributed to a very enjoyable day. Reaching 

rain i ара in until dinner, 
estern Hotel. Mr. Girdlestone, 
director, presided at the dinner, and the whole y 
ve through Windsor Park, Virginia Water, Я 
and back to Windsor. We understand that this company is very 
basy, and amongst other work, has in hand the шшс йог 
E.-M. S. Vengeance, Implacable, Brisk, Cossack, Mohawk, and Surprise, 
14 machines in all, and six spare armatures. The two first ships are 
first-class battleships, and have each three dynamos of 600 amperes, 
multipolar e Manche company has also ege the lighting plant 


the i 


for the Bon 


writer.—The Yost typewriter has been 
at the Agricultural Show held at Pretoria in 
April last. This makes a total of 18 gold medals awarded to this 


ELEOTRIC LIGHTING NOTES. 


Altrincham.—At the monthly meeting of the Altrincham 
Urban District Council, held on Tuesday ev ; the tender of the 
Altrincham Electric Supply, Limited, to light the large hall 
of the Institute was accepted. The same firm has just 
completed the electric lighting of St. в Church, Dunham 

„ near Altrincham, making the fo in this district witbin 
the last two years. The installation has been admirably carried out 
under the direction of Mr. Fairlie, the company's engineer. 


Barking.—The offer of the Municipal Electric Supply 
Association to purchase the provisional order has been declined by 
the Urban Council. nn 


Bethnal Green.—There were 14 tenders for the installa- 
tion of electric lighting at the new infirmary in Palestine Place, 
ted to the Board of Guardians. Mr. J. Bedford proposed, and 

. Hicks seconded, that the tender of Messrs. Calvert & Co. for 
£6,460 for the first scheme, and £5,675 for the second scheme, be 
accepted. This was the lowest tender. The highest tender was that 
of the Thames Ironworks, who tendered £6,930 for the first and £6,030 
for the second. The tenders are to be reported upon by the Board's 


Baluwayo.—According to a letter int the але Тиш, 
it appears to be customary in Buluwayo to dispense casing for 
electric light wires, the conductors being merely laid along the walls. 
An electric inspector seems to be badly wanted there. 


Camberley.—The Electric Works Company, Limited, 

віта поо " rr psi wi iy for a provisora! — fcr the 
c of the parishes o ey, Farn з , 
Winkáeld with Ascot d si юта 


Cardiff.—At a meeting of the Corporation Electric 
Lighting Committee held on Monday, Mr. Applebee, electrical 
engineer, submitted tendera for two new boilers and one 500-horse- 
power alternator for the electric ligh station. The Committee, 
after opening thetenders, handed them to Mr. Applebee to summarie 
and report to the next meeting. 


Chelsea.—On Monday the Ohelsea Electrical Supply 
Company’s Bill came before a committee of the House of 
Lords, of which the Earl of Northbrook was chairman. The Bill 
proposes to give the company power to extend the electrical 
generating station at Alpha Place, Chelsea. The measure was v 
strongly opposed by the Ohelsea Vestry, Lord , the London 
County Council, the Rev. Н. Webb-Peploe, and others. The Com- 
mittee decided that so faras the Rev. H. Webb-Peploe was concerned 
it could not entertain any idea of hearing opponi „ because it was 
clearly a matter «f compensation pure and simple. Witnesses were 
called who said that property in the neighbourhood of the present 

erating station, which had . been appreciating in value, 

not improved, the price obtaiuable having remained stationary 
since the company's works had been established. If they were to be 
increased, then matters were likely to become worse. The causes of 
this were that asthe result of the station being erected in Alpha 
Place there was great vibration in the locality ; windows shook and 
plaster fell from the ceilings, while, when the wind was in a certain 
Iu а fine, impalpable ash was blown over tho neighbourhood 

m the smoke-atack of the station. 


Cheltenham.— The Town Council on Monday decided to 
ask the sanction of the Local Government Board to a loan of £28,000 
for electric lighting extensions. 


Chorley and Whiston.— The preambles of provisional 
orders promoted by the rural district authorities of these places have 
been passed by a Lords’ Committee. 


Clacton-on-Sea.—Regarding the notice of the Coast 
Development Company that they are abont to apply to the Board of 
Trade for powers to serve the district with the e light, it has 
been resolved by the Walton District Council that the scheme has its 
general approval. 


Darlington.—Prof. Kennedy, reporting on the installa- 
tion of the electric light, suggests certain streets in which mains 
should be laid. The system is to be the continuous current, three- 
wire. The cost for 7,000 lamps would be about £22,000, but asmaller 
scheme of 5,000 lamps would cost £19,000. He estimated that the 
£22,000 installation could be worked at a profit of over £325 in the 
second year at least. The power oould be used for driving the trams, 
and he that the High Row and Market Place should be 
lighted by eight aro lamps. 


Douglas.—It is stated in the local press that Prof. 
Fleming recommends a system of electric lighting for pons, the 
pe for which will cost about £25,000, and when the cost of land is 

ught in, about £30,000. This plant, it is calculated, would be 
equal to lighting the whole town; but the area recommended in the 
first instance includes only the bay front from Strathallan to the 
Peveril Hotel; Victoria Street, Prospect Hill and Athol Street; 
Duke Street, Strand Street, Castle Street, and Broadway. 


Dover.—It has been decided to have the Sea Front 
illuminated with festoons of electric lights from the middle of July 
to the end of September, the terms of the Electricity Oompany being 
£45 for installa and maintenance, and £20 per week for 14 hours 
lighting ; extra hours, £1 10s. a week. 


and County Engineers, Mr. Frank A. Newington, electrical engineer 
to the Edinburg 5 read a paper on the “ Electric Lighting 
of the City," in which he described in detail the 

been introduced since May, 1894. There were now, he said, 608 arc 


unit, and 34d. for power and b g. At present the charges were 
respectively 34d. and 14d. The total cost per unit sold in 1896-97 
was 1:198. The charge for public lighting had been reduced annually 
from £20 to £14 per lamp. The capital expended on the undertaking 
now amounted to about £232,000. Over £8,000 had been set aside in 
a reserve fund, and there was an estimated surplus this year of 
between £2,000 and £3,000—a somewhat smaller sum than that of 
previous years. The growth of the undertaking had been extremely 
rapid, and the results very satisfactory. This, he thought, had been 
largely due to the policy which the Corporation had ado of ex- 
tending the supply mains wherever there had been a demand for 
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electric energy, and reducing the price рт unit as quickly as possible. 
In the discussion that followed, Mr. J. P. Barber, Islington, wished 
that in his parish they could show such good results as they did in 
Edinburgh. They distinctly showed the advieability of such under- 
takings beiog in the bands of the municipality. Mr. Lemon re- 
marked on the extreme cheapness of the public lighting in Edinburgh. 
Mr. J. Lobley, Hanley, said that all the electric lighting munici- 
palities of the kingdcm regarded Edinburgh with mingled feelings of 
envy and enc \uragement. 


Edmundsons’ Electricity Corporation, Limited.— 
The following notes of central station work at present being carried 
out by this corporation will be of interest to our readers:— ~ 

Winchester.—Provisional order transferred from the corporation 
to a local company. Works completed and opened for supply last 
week. (See our description in current issue). 

Salisbury —F'rovisional order obtained by local company. The 
works are sufficiently near completion to enable supply to bs com- 
menced last month. The station is situated at the Old Town Mulls, 
and about 60 horec-power is available from the water supply, which 
will ba used for charging the accumulators, in addition to the usual 
steam plant. The system is low tension, three-wire, at 420 volte. 

Folkestone.—Electric lighting powers transferred to local company 
from the corporation. Electric light station being erected at Shorn- 
cliffe, about a mile from the centre of the town, capable of supplying 
15,000 lights to start with. Ths works are approaching completion, 
and a temporary supply is already being given to a number of hotels 
and private houses. About 60 are lights are being taken by the 
authorities for lighting the Leas and principal streets. Three-wire 
low tension syetem, 420 volte, is employed. | 

Bromley (Kent) — Electric lighting powers transferred to local 
company by the District Oouncil. A station, capable o£ supplying 
10,000 lights, is being erected in the centre of the town, and will be 
ready for a public supply during the autumn. Low tension three- 
wire system, 420 volts, is being adopted, but high tension plant, 2,000 
volts continuous current, is aleo being put down, in order to supply 
a 8ub-station at Chislehurst, distant about three miles from the works 
at Bromley. 1 : 

Chislehurst.—Provisional order obtained by local company, who 
have made arrangements for supply of current in bulk from the 
Bromley company. A sub-transformer station is being erected in the 
village of Chislehurst. Motor transformers to transform from 2,000 
volts to 420 volts for distribution on the three-wire low tension 
system in connection with large accumulators. A supply will be 
ready for use during the coming autumn. | 

igh Wycombe.—Electric lighting powers transferred from the 
corporation toa local company. W for sapplying about 5,000 
lights are nearly completed, and the supply will be commenced 
during the present month. The whole of the streets are to be lighted 
with атс and incandescent lamps, under a contract with the corpora- 
tion. Three-wire, 420 volts, low tension system. 

Newmarket.—Electric lighting powers transferred from local com- 
pany to private company. Works are just being commenced, capable 
of supplying about 4,020 lights to start with, and а supply is also 
ак to be taken to the village of Exning, distant about two 
m A supply of current will be ready ia November; 420 volta, 
three-wire low tension system. 

Ventnor. —Electric lighting powers transferred by the local com- 
F Works are erected close to the 
railway station for a supply of about 4,000 lights; the supply will be 
ready for the coming winter. The principal streets to lighted 
with arc and incandescent lights; 420 volts, thres-wire system. 

Alderley 5 ge wers 5 by o lights; 
pany to a p company. supplying about 3,000 ч 
420 volts, three-wire system. PEJ 

Woolwich. —The high tension system has been in use at Woolwich 
for several years. mundsons are now arranging to re-construct 
the station, changing the system to low tension; 420 volts, three- 
wire. About 4,000 lights at present installed; the mains are to be 
largely extended. 

Mentrose.—AÀn agreement has been made with the Town Council 
to transfer their electric lighting powers to & private company, and 
works will be commenced very shortly. M 

Brechin.—Here also an agreement has been made with the oor- 
poration to transfer their electric lighting powers to a private com- 
pany, and the works will be commenced very shortly. 

Guernsey.—A Bill has been carried through the States of Guernsey 
granting Edmundsons’ Electricity Oorporation the concession for 
electric lighting in the Island of Guernsey, and a station will shortly 
be erected at St. Peterport to supply about 5,000 lights on а low 
tension system. 


Electric Lighting at Balmoral Castle.—The arrange- 
ments for lighting Balmoral Castle by electricity, says the Times, are 
now being canied into effect, and during her Majesty's recent stay 
there considerable progress was made with the estate work in con- 
nection therewith. Half а mile of iron pipes of large diameter has 
been laid for bringing the water from t upper portion of the 
Gelderburn to the site of the turbine house, which is situated near 
the old sawmill, about a mile and a quarter from the Castle. In 
some places ways 12 feet dep had to be blasted through the rock for 
laying the pipes. Provision is being made for two Gilkes vortex tur- 
bines, which, with & fall of nearly 80 feet, will give 80 H P. com- 
bined. This power will be utilised in driving the dynamos for charging 
a large battery of accumulators at the Castle, and also for lighting the 
lamps direct. The current will be transmitted by large cables laid 
underground all the way. The electric light will at first be limited 
to the Queen's private apartments, the room, and a few of the 


cipal rooms in the Castle, and the installation is expected to be 
working order by the time her Majesty returns to the North next 
month. тешаи more than 600 lights will bs installed in the 
Castle alone, but if the electric lightiog is extended to the stables 
and outbuildings about 1, COO lights will be required. The whole of 
the work, with the exception of к ш turbines, is being carried 
out by the commissioners’ staff at Balmoral, assisted by some of the 
ee nacer under the direction of Mr. William Massey, 
wy 


Enfield.—At the last meeting of the Enfield District 
Council (which has control over an area of 40 square miles) formal 
notices were read from the Urban Electric Supply Company, the 
North London Electric Company, and the Electrical Power Distri- 
bution Oompany, giving intimation of their intention to severally 
apply for a provisional order for electric lighting in Enfield. A 
lengthy discussion ensued, in the course cf which several members 
urged that sooner than trading companies should obtain powers over 
the district, the Council should go for the order itself; eventually 
а Committee was appointed to investigate and report. 


Exeter.—Mr. W. A. Ducat recently held a Local Govern- 
ment Board inquiry regarding the application of the town to borrow 
£7,000 for electric lighting purposes. Objections were raised on 
behalf of ratepayers on the grounds tnat to erect new machinery in 
the present works was a waste of money, because they were unsuitable 
for future development. Mr. E. D. Munro, the borough electrical 
engineer, exp the opinion that the present works would meet 
the requirements of the city for many years to come. 


Falmouth, — The Falmouth Hotel is to be lighted 
throughout, and the installation will comprise about 400 incan- 
descent lamps, the plant being driven by a 25 brake horse-power gas 
engine. The work has been entrusted to Messrs. Veale & Oo., Limited, 
electrical engineers, of St. Austell and Plymouth. 


Grimsby.—Prof. Kennedy's report on the question of 
electric шел Mas been received and considered by the sub-com- 
mittce responsible for the carrying out of the arrangements. There 
will be another interview with the professor, after which the com- 
plete scheme will be brought before the Council. The negotiations 
with the tramways company as to the supply of electrical power for 


the cars are «aid to be proceecing га y 
Il fracombe.— The provisional electric lighting order hag 
received the Royal assent. 


Ipswich.—The resolution pud at a previous meeting 
of the Board of Guardians to adopt electric lighting for the work- 
house has been re-affirmed. 


Isle of Thanet.—The Isle of. Thanet Rural District 
Council have received notification from the London and Provincial 
Brush Electric Lighting Oompany of their intention to apply in 
December next for a рохро order empoweri 

e 
has 


ering them to suppl 
electric light within area under the jurisdiction of the Council. 


The communication been referred to the Westgate Parochial 
Committee. 
Islington.— After a long discussion at its last meeting, 


the Vesiry sanctioned an expenditure of £192 for fi the boiler 
farnaces at the electric light station with smoke-consu devices, 
with a view to the prevention of the smoke nuisance. Мт. W. F. 
Dewey, clerk to the Vestry, read a letter intimating that the Metro- 
pos Electric Supply Company intended to apply to the Bcard of 

rade for an electric lighting provisional order for Islington. He 
said that the application was made by the company which bad re- 
cently been defeated in Marylebone, and apparently the intention 
was to take revenge іп Islington. Не thcught as the Vestry would 
refuse to give its consent to the proposed order, that that would be 
sufficient to scotch the application at once. The letter was referred 
to the Parliamentary Purposes Committee, with instruc- 
tions to oppose. 


ty of London Electric Lighting 
intention to apply for provisio: 
the parish of Kensington. Both le 


Lancaster.—The electric light will shortly be installed 
in the fine old parish church of 86. Mary's, at Lancaster. At the 
present time, the only churches in Lancaster lighted by electricity 
are St. Peter's, Dale Street Mission, and the Baptist Chapel. Ata 
meeting of the congregation of the Oentenary Congregational Ohurch, 
Stonewell, the desirability of introducing electric light was dis- 
cussed, and a sub-committee was appointed to arrange for the instel- 
lation of electricity; or, if they found it to be preferable, to call 
another meeting to consider whether the new electroid gas (?) should 
substitute ordinary gas. 


Limerick.—The Electric Lighting Company of Limerick 
have obtained from the Shannon Commissioners a site in Athlone, 
adjoining the Shannon, with the intention of prosecuting business 
here. From this centre it is intended to supply Ballinasloe, Ros- 
common, Tullamore, and all the adjoining towns with electric light. 
They will also supply motive power for manufacturing and general 
commercial purposes. The company, it will be remembered, are re- 
ceiving considerable opposition from the Fishery Conservators at 
Limerick, but it is believed that the obstacles in their way will be 
eventually surmounted. 


Vel 43, Mo. 1,076, Jur 8,1898.) THE ELEOTRICAL REVIEW. | 47 


— i ht Oo d the Marylebon io Bupply Company ha 
Lendon.—In December last the Charing Cross and Strand Lig gee Marylebone Electr wey pany ате 


Electricity Supply Corporation applied to the Corporation of the City Vestry that they intend to apply for p 
. for par ale spp dora Ee ees te City Ho be.—Last week 
supplemen a е orecambe.— the lighting of the town was 
in which it ааг among other things, that the prce commenced. The cost of the а реч king is estimated at £40,000. 


posal would bo to supply energy at the following rates:—(1) There are at present 68 arc lamps in operation, and the light extends 
5d. per Board o£ Trade unit, raducible on | en 
nid gpl tur to consumption per lamp, to 4d., and dur- from East View to the Battery Inn, a distance cf two m There 


а , are already more applications from private consumers than the 
ing certain hours, а fu reduction for motive power on a sliding Council be able bo suppi , 80 that er extensions of the plant 
seris asd rimi о will be made as soon as There is only one steam d 

and duration of user of energy. d ео в Dat, for run коош корн мш ко oae pay There are three 


where the voltage is reduced and distributed at 220 
the year 1897, the rates of the several corporations mentioned in Mr. чы poire eas iit who will be supplied, it is 


h the 
Brooke-Hitching's circular letter, with the sole exception of Brighton, Au Holidays. The lamps on the Promenade aro 22 дор МА 


43 yards apart. 
0'20d., £e. + 89 dent.; in Liverpool, 6094., 4.6. + : | ; 
351 pron ; in Birmingham, | 528d. ie. + 1899 per cent.; and Horley.—Ài & meeting of the Morley Town Council on 
+ о ра cent. ; and in Brighton, 377d., i.e. Monda Town Clerk (Mr. T. Borough Hopkins) read a letter 
it would be a great advantage to from Mr. Hammond, the Oouncil’s consulting electrical engineer, 
the consumer to have, not only a choice of two systems of supply, but calling attention to a Bill which had been approved. by the 


to have, any such agreemen had no locus stands. The object of the Bill was to give a com- 

The Brixton Bon Marché bas recently been considerably pany power to supply electric current within the limits of municipal 
extended, and the contract for the electric light of the corporations, and to that extent the Bill might be a desirable one. 
whole building has been entrusted to Messrs. Gei The argument in favour of it was that electricity could be produced 
to be carried out to the specification of Mr. Albion Snell with very much cheaper if distributed over a area, the minimum 


Andrews's patent concentric wiring. This system of wiring is being price being 2d. unit, which was much below the rate at which 
мор in other important works, and, among others, is being any i hitherto been able to supply it. A clause was 

the new factory of Messrs. Fallers, Limited, at Ham- in the Bill enabling corporations within the suppi area to have a 
mersmith, where the lighting and supply of power is meter put down and to acquire electricity in bulk if they found it 
also in the hands of Messrs. Geipel & Lange. could be supplied cheaper than the corporations could generate it. 


a 
Е 


Manchester.—The Electricity Committee have presented any steps to oppose the Bill, about which doubtless a good deal 
the following of their work for the year ended March 31st, could be said both for and against, but he suggested that it be 
1898. The states that the number of consumers at the close ой Teferred to the Electric Lighting Committee. This course was 


the was 1,961, being an inorease of 400 as compared with the adopted. | | 
previous number of. lamps connected was: incan- " uc George Am, lamp do apod to the 
7 ewcastle on, has a report to Com- 
120,142 and 1,172 respectively. There were also 214 mofors in use, mittee relative to the dt sim ondertaking the ie of 
representing 496 H.P., er 38 increase on the previous year of 92 electricity. In this he states the number of gas lamps at present 


ps 
3,641,599 units, being 9311 per is 909, and at the net annual cost of £2 9s. 2d. per lamp, the total cost 
The financial results of the is £2,234 128. 6d. This amount is calculated upon gas at 2s. per 1,000 


had been The net profit, after defraying all charges — cubic fest, and maintenance at 188. per lamp per annum. To replace 
Toe cost of ee &c., providing for renewals, sinking fund, and = these gas lamps electricity 350 arc lamps would be required, 
ao a amounted to £13,522 17s. 4d. On September 30th ranging from 66 to 77 yards apart. To work out the cost it is assumed 


electric energy was reduced from 6d. to bd. per unit that а 10-ampere lamp, equal to 1,000 candle-power, will be adopted. 


dispute in the 3 trade during the later months of 1897 te. The cost of 350 10- ampere arc lamps for current, earbons, and 
im the construction of a combined and d o (of 
180 11 large собе = ynamo ( attendance, burning 3,775 hours, and 5 units each 


the 
ted, for delivery at Dickinson Street station in October £4,400 5s. 6d. 


the Committee reluctantl pelled to issu otice 
to the effect that no new applications for a supply of electric energy Penistone.—It has bæn decided by the Board of 
could be connected to the mains until the NINE Guardians to obtain an estimate for lighting the Workhouse by 
Se E pea чой пе eee electricity. - ES 
h 55 io alk лн К\н d En ae had Ryde.—A S aas E esi convened he the May 


much or 
wired ibeit eie in readiness for the electric energy. In order (Alderman B. F.), was held on Mond in the 


to cope with the increasing demand for the supply of electric Town Hall to consider the desirability of adoping the с light. 
for lighting and motive power, the following PP оза of plant tai Tue Mayor аі he had called the meeting in with a pro- 
been ordered, and were in course of construction, for the ares rr 5 inq 8 hei | to iier 
four tubular L ае * re ho mii, that the establishment of electricity was 


be equipped as a in due course: the ultimate а company being requested to undertake it, to recommend 
capacity of this be about 100,000 H.P. ' In addition, a: t = inserted in any agreement with the Oorporation, 
оё in the Polygon, Ardwick, had been purchased, on which and the maximum per unit. 16 was suggested, however, by 


9 - 
an old inhabitant, Dr. Barrow, who has several times filled the office 
JJV of or, that the ti sho ld first express an opi on tl i 
Lew gr bo the foregoing and other extensions which were contem. question, and on his proposal the meeting was found to be unanimously 


farther borrowing woul accord- in favour of the adoption of the electric light. The relative advan 
* сосови 5 CC a 
made to the Local Government for sanction to raise an rivate company were then discussed, and eventually, on a vote being 
additional sum of £200,000. May 20th, 1897 ked the faken on the original resolution, the Council to appoint a 
ment of aro lighting in the streets, on which date the lacte energy committee, there was a tie, 40 voting for, and 40 against, and 
was switched on to the arc lamps in Albert Square, St. Ann’s Square, Mayor declining to give a casting vote, the Council is left а frae 
and Piccadilly. In compliance with instructions from the City band. It is considered probable that at an early meeting the muni- 


Council, a considerable number of arc lamps would shortly be erected cipal body will have а “ full dress" debate on the subject. 


in many of the principal thoroughfares of the city. , шге ен eas Н. E. Kershaw moved the adoption 
| of th h Commi t the i t- 
Marylebone.—There a to bean epidemic of com- ing of the Vestry on Today evening ; The Committee announced 
petition in Marylebone, for the donand Provincial Brush Electri o that they had considered the question of reducing the charge for 
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electrical energy supplied to the public buildings and to the work- 
house and infirmary, and had discussed the subject with Mr. Russell, 
the chief electrical engineer. The Committee, therefore, recom- 
mended that the charge for those purposes should be reduced to an 
all-round rate of 33d. per unit. Mr. Kershaw stated that the Com- 
mittee bad thoroughly considered the matter, and that they could 
very well reduce the rate to that recommended, which was no doubt 
the lowest in London. The recommendation was adopted. It waa 
further reported by the Lighting Committee that they had considered 
а report from Messrs. Kincaid, Waller & Manville, the consulting 
8 with reference to the question of increasing the capacity 
of the present storage battery, which was found to be too small for 
the increased load. On their recommendation, and that of Mr. 
Newton Russell, the Committee suggested that the tender of Mesars. 
Pritchett & Gould should be accepted for the supply of a new battery 
of a capacity of 400 amperes for six hours, including allowance for, 
and removal of the existing battery, at the price of £1,062. It 
was resolved to adopt the Committee’s recommendation. Mr. 
H. Mansfield Robinson, clerk to the Vestry, read a letter from 
the Metropolitan Electric Supply Company, intimating inten- 
tion to apply to the Bosrd of Trade for a provisional order 
for Shoreditch, and a notice from the Oounty of London 
and Brush Provincial Electric Lighting Company proposing 
to apply for powers for wayleaves in Shoreditch, so as to carry their 
mains through the district. On the reading of the letters, Mr. 
Kershaw obtainzd the sanction of the Vestry to move a special reso- 
lution. He said he was afraid that owing to the recent decision of 
the House of Commons іп the case of Marylebone, which allowed 
the Vestry to enter into competition with the existing company, the 
com contended that the eame law would apply to them. The 
whole difficulty arose out of the report of the Joint Committee on 
the supply of electrical energy. If the Houee of Commons were 
consistent, it would give permission to the company to compete with 
the Vestry's installation in Shoreditch. He therefore moved that the 
Vestry Olerk should be authorised to take immediate steps in order 
to prevent any such powers being granted for Shoreditch. Mr. 
Winkler remarked that, in the name of free trade, and the interests 
of the consumer, he should vote against the proposal. The resolution 
was carried with this single dissentient. The Vestry refused to grant 
ission to the Lighting Committee to obtain and accept tenders 
or extending the electric light mains in the Haggerston district 
without firat bringing the matter before the Board. 


South Shields.—Among the many improvements and 
alterations that are being carried out at St. Hilda's Church, 86. 
Helens, electric lighting is to be fitted throughout the edifice, Mr. 
James T. Dagleas being the contraotor. 


St. Pancras.—The Electricity and Public Lighting Com- 
mittee reported at the Vestry meeting on Wednesday that they had 
had under consideration the question of insuring against accident the 
workmen in the employ of the department. Several insurance com- 
panies had been asked to quote rates, and after considering these and 
the status of the various offices, the Committee had taken out a cover 
in the Scottish Employers’ Liability Insurance Company at the rate 
of 128. 6d. per cent. for workmen and 4s. per cent. for clerks. The 
report was adopted. 


Steckport.—It is stated that the public supply for 
street lighting will be available at the beginning of November. 


Stourbridge.—The Board of Trade have granted Kings- 
winford Raral Council a provisional order for electric lighting in 
their district, subject to the confirmation of Parliament, and it is 
Btatod that the Midland Electric Corporation for Power Distribution, 
Limited, have arranged to take up the order. 


Taunton.—A special meeting of the Council was held 
last weck. The Electric hting Committee recommended the 
acceptance of a tender, amounting to £4,456 16s. 2d., for the carrying 
out of certain work, subject to the sanction of the Local Government 
Board to the proposed loan of £11,500, but with power for the Com- 
mittee to arrange with the tenderers to at once carry out urgent works 
included in the tender, and also for the Committee to prooeed with 
the sub-station and a portion of the mains to supply the Staplegrove 
and Rowbarton districts, the whole of such urgent works amounting 
to about £3,000. The Committee aleo recommended the acceptance 
of a tender, amounting to £1,525, for electric arc lighting. Both recom- 
mendations were adopted. 


Wednesbury.—The General Purposes Committee recom- 
mended that Clause 5 of the agreement with the Midland Electrical 
Company be altered to give the company liberty to proceed with their 
works as soon as they get in order, and that the Committee 
accordingly recommend the Council to consent to the grant of the 
order under the title of the Midland Electrical Power Distribution 
and Lighting Order, 1898,” and this was adopted. 


York,—The Electric Lighting Committee in their report 
presented at last Monday's meeting state as follows:—It is proposed 
to accept the tender of Messrs. Parker & Sharp, contractors, York, at 
the sum of £7,174 125. 4d., for the erection of the electric lighting 
station. The Committee have had before them the question of 
adapting the dynamos and instruments for use afterwards for electric 
traction. The extra cost will be £274, and the Committee ask for 
instructions of the Council. 


ELECTRIC TRACTION AND MOTIVE 
| POWER NOTES. 


Accident on the City and Waterloo Railway.—A 
serious sccident occurred last Friday evening on one of the sidings 
of the Waterloo and City Railway, which resulted in the death of 
one man and serious injury to his assistant. Some two or three days 
prior to the accident a train had been run between Waterloo and 
the City for experimental purposes. According to the daily press, 
this train was handed over by the contractors, Mesers. Siemens, to 
the company, and was being run by them. At the same time a 
number of trains and carriages were standing in an uncompleted 
state, and being worked upon by the contractors’ men. On one 
siding stood a whole train " packed up" over a pit, and a few feet 
off was a single carriage. The wheels of the front bogey were re- 
moved, and the carriage was tilted up to enable the fitters to work 
upon it. Between the stationary train and carriage two men, 
Frederick Farmer and James Moody, were at work drilling holes 
for fitting the electric motor. The train from the City arrived at 
Waterloo, and was sent down into tbe depôs to have its air reser- 
voirs filled. By some unfortunate mistake it crashed into the 
etatior ary carriage and hurled it upon the train bebind. The two 
workmen had no warning of the danger, and were crushed between 
the two carriages. Help was immediately forthooming, but when 
the men were extricated Farmer was found to be dead, whilst 
Moody was so badly crushed that he had to be removed to 8t. 
Thomass Hospital. His right thigh was severely crushed, but 
after treatment he was able to return home in а cab. The officials 
are very reticent as to the cause of the accident, but one theory is 
that the train was sent on to the wrong siding. Another acoount 
states that the brake of the train failed to act. Farmers body 
was removed to the Lambeth mortuary. Не is described as a fitter, 
49 years of age, of 5, Longville Road, Newington Butts. Moody is 
& labourer, of 31, Sydney Road, Stockwell, and is 46 years old. 


Barnsley.— Open air meetings have been held to protest 
against the proposal of the Town Council to grant permission for a 
private company to establish tramways. 


Birkenhead.—The Town Council were to consider last 
Wednesday a recommendation of the SETA Tramways Committee, 
passed on June 15tb, asking that the Parliamentary Committee be 
empowered to incur all ne expense, and to obtain, with a view 
to confirmation in the next session of Parliament, a provisional 
order or orders authorising the Council to lay down and equip the 
proposed je electric tramways, particulars of which have already 

publish 


Cheltenham.—At the last meeting of the Cheltenham 
Town Council, which was held on July 4tb, the following Special 
Committee was elected to report on letters, applications, &c., regarding 
& &ystem of electric trams for Cheltenham :—Aldermen G. N 
J. Drew; Councillors J. C. Cooper, d. Н. Mills, 


Cradley Heat n Mangor the local authorities are gup- 

g the scheme of the British Electric Traction Company, which. 

already received the consent of the Light Railway Commissioners 

for making a light railway in the district of Cradley Heath, and the 

Amblecote Urban Council haye resolved to support the application to 
the Board of Trade for confirmation of the order. 


Dover.—A local paper says : *** You never know’ what a 
town can do till you test 16, and most certainly no one knew, and few 
ventured to hope, that in four weeks during a rather quiet time of 
the year the Dover trams would carry 148,000 passengers, which has 
been the case in the last four weeks. That means that the traffic 
was equal to an average of about four rides du that period for 
every individual in Dover and district, from the oldest to the 
youngest." 


Dublin.—The application of the Dablin United Tramway 
Company for an order in Council authorising various extensions and 
alteration in кеа, has been heard before a Judicial Committee 
of the Privy Oo 


Electric Traction in Russia.—La Société de Tramways 
de Sebastopol is the title of а company which bas just been formed 
at Silessin (Belgium) with a capital of £80,000, to construct and‘ 
work a central electric lighting station and a system of electric 
tramways in the town of Sebastopol, South Russia. The Compagnie 
de Traction et d’Electricité, at whose instance the company has been 
formed, has contracted to construct and equip the station and tram- 
ways for the sum of £60,000. 


Electric Traction in the Canaries.—Au application 
has been made for a concession to construct and work an electric 
tramway on the island of Teneriffe. 


(Continued on page 54.) 
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WAKEFIELD CORPORATION ELECTRICITY 
WORKS. 


THE Oorporation of Wakefield, after being threatened by 
private companies, appointed in 1893 a sub-committee to 
consider the desirability of adopting electricity for the city, 
with powers to investigate and report thereon. The result 
was a recommendation that the Corporation should imme- 
diately apply for a provisional order, and steps were taken 
with this object. After obtaining the order, Mr. Robert 
Hammond, M.1.E.E., was authorised to prepare a scheme, 
and to get out complete plans and specifications and estimates 
of the works. His instructions were to base his scheme upon 
the erection of the works on the outskirts of the city on a 
plot of land about 1} miles from the centre of the city, where 


Switchboard and Instruments A one 
Sub station Equipment.— aer Uo a 
Transformers and boxes $ 
Mains.— 
Conduits and cables... ... British Insulated Wire 
Co., Limi 
Public Lamps.— 
Ten arc lamps and posts Brush Electrical Engi- 
neering]Co., Limited, 
London. 
Meters.— 
Shallenberger .. Westinghouse Electric 


Co , Limited, London. 


Travelling Crane РА ... Thomas Smith Rodley. 


The works are situated at Calder Vale, adjoining the rail- 
way. The buildings, which include, in addition to those for 
the electricity works and engine house, the sewage works 


GENERAL VIEW or WoRks. 


it was also proposed to erect a dust destructor and sewage 
works. He recommended the adoption of the single-phase 
alternating system, with an E.M.F. of 2,000 volta, the elec- 
trical energy being brought from the works direct to a sub- 
station situated in the centre of the city, and there converted 
to a pressure of 200 volts for distribution. In view of the 
amended regulations of the Board of Trade, and the satis- 
factory working of the 200-volt lamp, the distribution is now 
being carried on at 400 volts on a three-wire system. 

Mr. Hammond’s scheme was adopted in its entirety, and 
the contracts were allocated as under :— 


CONTRACTOBS. 
Boiler House Plant.— \ 
Two Lancashire boilers, mechanical 
stokers, economiser, feed pump, in- 
jector, and accessories. 
Engine House Plant. Р 
Three 130-kilowatt fl y-wheel alternators, 
one 34-kilowatt day load alternator, 
condensers, pipework and workshop 
fittings. 


Messrs. John Fowler 
and Co. (Leeds), Ltd. 


— 


and dust destructor, were designed by the city surveyor, 
Mr. Richard Porter. 

The whole of the engine house is lined inside with glazed 
bricks, and a dado, 4 feet 6 inches high, in two shades of 
brown, with a moulded projecting course surmounting it; 
above this, and to the roof, the walls are faced with cream- 
coloured glazed bricks; pilasters are provided at lar in- 
tervals to support the travelling crane beam rail, under which 
there are four courses corbelled out, forming a series of bays. 
The ends of the engine house have at present temporary wood 
ends, in order that any extensions may be made in both 
directions, and it may be here mentioned that tenders are 
now obtained for the extension of the east end, for the pur- 
pose of erecting the engine house for the sewage pumps, and 
these buildings will very shortly be commenced. The engine 
house is 85 feet long and 42 feet wide, and has a clear space 
from the floor to the tie rod of the roof of 30 feet. 

The boiler house is on the north side of the engine house, 
being 77 feet long and 51 feet wide, with an outbuilding 21 
feet by 11 feet for the feed pump and stoker engine. The 

F 


50 THE ELECTRICAL REVIEW. 


[Vol 43. No. 1,076, JULY 8, 1898. 


boiler house has room for four boilers (two are already fixed) 
and economiser apparatus. ! 

In addition to the usual offices there is the test room, 
which is 16 feet by 18 feet, and adjoins the office, is entered 
from the engine house, and is used for the testing of cables 
and adjusting meters, &c. The switch room extends over 
the office and test room on the first floor. A balcony 30 
feet long, affording to the engineer in charge a complete 
view of the engines and machinery. 

The water for condensing purposes has been brought by 
means of pipes from the River Calder 700 yards away, at a 
capital cost of £2,400, the Corporation have also laid 
(included in this cost) another set of pipes from the works to 
the river in order to return the condensed water. A portion 
of this water is used for the feed water for the boiler. When 
the engines are working in full, the Corporation will thereby 
save £190 per annum 
by using this water 
instead of taking it 
from the public 
mains. 


REFUSE 
DESTRUCTOR. 

The tender of 
Messrs. Manlove, 
Alliott & Co, 
Nottingham, was in 
July, 1896, accepted 
for the construction 
and erection of a 
four-cell refuse des- 
tructor, house, and 
two Babcock & Wil- 
cox boilers. The 
construction was 
commenced on July 
20th, 1897, and 
was completed in 
February of this 
year, it has for some 
time been working 
in a temporary 
manner, but it has 
now been put in full 
working order, and 
will supply steam at 
the required pressure 
to work the engines 
of the electricity 
plant as far as 
possible. 

The boiler house 
at present contains 
two Lancashire 
boilers, 30 feet long, built up in six-shell plates 2 inch thick, 
and a diameter of 8 feet, manufactured by Messrs. Spurr, 
Inman & Co., of Wakefield. Each boiler is capable of 
evaporating 7,000 Ibs. of water per hour when working at 
125 lbs. per square inch, with the feed water at a tempera- 
ture of 60°; they are constructed to work up to 140 lbs. per 
square inch if necessary. The boiler fittings are of Hop- 
kinson's make. "The boilers are fitted with Bennis mecha- 
nical stokers. Two Worthington feed pumps are in use, each 
capable of pumping 30 gallons per minute at a piston speed 
of 50 feet per minute. 

Messrs. Holden & Brooke have supplied the injector, 
which is designed to work against the maximum pressure of 
140 observations per square inch, and is capable of lifting 
and delivering 1,500 gallons per hour at 125 lbs. pressure. 
The economiser is by Messrs. Green & Son, and is able to 
deal continuously with 2,000 Ibs. of water per hour. 


ENGINE HOUSE. 


The principal feature is the slow speed fly-wheel steam 
alternators. Under the contract, the plant to be erected will 
comprise: — 


Three sets steam alternators of 130 kw. each. 390 kw. 
One set day load plant m геа m 8 T" 
Total capacity je ide 424 


ALTERNATOR FIELD MAGNETS. 


At present, two sets of steam alternators are in operation 
together with the day load plant, while the third steam 
alternator is at present going through the makers’ shops. 

The engines of the large plants are of the horizontal com- 
pound type, capable of working condensing or non-condensing, 
the alternator being fixed on the crankshaft, and running at a 
speed of 112 revolutions per minute. Working condensing, 
they give a maximum output of 130 kw., with a pres- 
sure in the steam chest of 125 lbs. They are fitted with 
governors, which have proved to be very efficient in ensuring 
steady running and paralleling, and under the specification 
the variation of speed, when the load is suddenly switched 
off or on, should not exceed 5 per cent., and from no load to 
full load, i.e., 24 per cent., up and down from the mean. The 
type of governor which Messrs. Fowler have employed is 
that of their latest design, viz., the Marshall" vertical 
governor, driven by 
chain band, by means 
of which a variation 
as low as 1 per cent. 
up and down from 
the mean can be 
obtained. 

The automatic 
gear fitted on both 
cylinders is quick 
and simple in its 
action, and takes 
little power, the 
movement being 
limited to the raising 
and lowering of a die 
in a link. 

The pistons are of 
an improved буре, 
recently invented у 
one of the firm's 
engineers, the prin- 
ciple of which is that 
the piston ring has 
a spring behind it 
wound in а corru- 
gated manner, the 
corrugations being 
caused by internal 
bosses, in and out of 
which the spring is 
wound. The effect 
of this is that the 
flat portion of the 
spring bearing on the 
piston ring is alwaya 
at a sustained definite 
and constant tension, 
thus causing the ring 
which it supports to keep the cylinder uniformly steam- 


tight. In addition to the spring just described, spiral 
springs are arranged enclosed in the hollow bosses 


of one of the rings, but so as to bear firmly on the blank boss 
of the neighbouring ring, by means of which a spring bear- 
ing is obtained in both directions, viz., lengthways and 
across the barrel of the cylinder, the result being an effective 
steam joint and a consequent saving in the steam consump- 
tion. | 

Two of the engines are fitted with piston valves, but the 

ird engine is to Ъз supplied with the firm's newest type 
of positive Corliss valve, together with new automatic expan- 
sion gear, which, it is anticipated, will show high resulta. 
The valves are arranged directly in the cover of the cylinder 
itself, so that the clearance is reduced to the smallest possible 
dimensions. With this is combined the latest form of cut- 
off gear, with separate steam and exhaust valves, the move- 
ment secured by the arrangement being exceedingly small 
and very rapid, and therefore allowing of application to high 
Е 

The valves are arranged in the following manner :— Тһе 
steam is controlled by the expansion valve working on the 
back of the main valve. This main valve is driven from 
a wrist plate connected to the side of the cylinder; this also 
drives the exhaust as in the ordinary Oorliss practice. The 
expansion valve i8 driven from a double curved slotted wrist 
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plate: on the opposite side of the cylinder, the travel of the 
valve being varied by the raising or lowering of the die in 
the curved slot, as controlled by the governor. The wrist 
plate takes its movement from the eccentric, to which it is 
coupled di 

ne jet condenser and air pump is arranged for each 
engine, the pump being fixed below the floor, and worked off 
an extension of the low pressure piston rod. 

The alternators are made by Mesers. John Fowler & Co., 
under the Hall patents, and like the engines, embody the 
latest construction, based upon extended experience in high 
tension work. Each of the larger alternators is constructed 
to give an output of 112 kilowatts at a speed of 112 revolu- 
tions per minute, and with & periodicity of 60, as an ordi- 
nary working load; but on emergency these alternators are 

teed to be capable of delivering 130 kilowatts for 
several ч if 
necessary. ey run 
with one pole earthed. 
The field magnets of 
the alternator form 
the fly-wheel of the 
engine, and are placed 
between the high 
and low pressure 
cylinders, the founda- 
tion plate of which 
is arranged to take 
the alternator arma- 
ture, which is slot or 
polar wound. 

The machines have 
& minimum insulation 
resistance of 50 meg- 
ohms between the 
armature and core, 
and 1 megohm 
between the magneta 
and core. The insu- 
lation between the 
armature conductors 
and the frames is 


construction and 
durability, being | 
made for continuous running and capable of withstanding 
rough usage. 

Sinoe large alternators came into use, it has been found 
necessary to have them capable of running silently or practi- 
cally so, as far as annoyance to outside property owners is 
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Sections OF Low TENSION CABLE. 


concerned, and these alternators have been brought up to 
these} requirements by careful study and trial, and should 
meet: the ut most. sielie of the fastidious. The machines 
run continuously in llel with a low synchronising cur- 
rent, and can be put in parallel with the plant running at 
full-load within two minutes. 


ALTERNATOR ARMATURE. 


In order to provide for inspection and cleaning of the 
machine, the armature is arranged to rack open by means of 
a screw rack and gear. Should replacement of coils at any 
time be necessary, the coils are so constructed that in 10 
minutes a new coil can b2 placed in position, which is no 
small advantage to the central station engineer. It has, 
however, been found in actual practice that these machines 
rarely require any such replacement. 

The day load plaut consists of a 34-kilowatt alternator, 
driven by a Belliss vertical high speed enclosed engine, 
running at 450 revolutions per minute. The alternator is 
of the same type as the larger machines. A jet condenser is 
fixed to condense the exhaust steam from the Belliss 50- 
I.H.P. engine. | 

The engine house sundries include an automatic waste oil 
purifier worked by exhaust steam. It requires no chemicals, 
cloths, charcoal, or 
other filtering sub- 
stances, being based 
upon -the - relative 
di dae d ш 
specific weights о 
oil and Rn The 
oil runs through the 
centre tube below 
the water, passes 
round the steam coil, 
and being thus some- 
what diluted, drops 
the finest of its 
impurities. After 
going once more 
down through the 
chamber, and again 
up through it, and 
once more through 
water, it finally 
gathers above the 
water line ready for 
use, The blow-off 
pipe answers as an 
outlet for any gases 
that may form. It 
will also prevent 
beng by dis- 
charging any rising 
or averheated oil 
back into the reser- 
voir. The steam 
pipe serves to 
thoroughly blow out 

and clean the whole 
apparatus from time to time. The purifier is made by 
Messrs. W. Н. Willcox & Co. 

The steam pipes are arranged with connections to separate 
branch pieces on engines and boilers, and consist of lap- 
welded steel, manufactured by Messrs. Stewart & Clyesdale. 
The flanges are screwed and brazed. The tees are of cast- 
iron, and the diameters of the main pipes and principal 
branches are as follows :—Main, 9 inches diameter ; branches 


to boilers, 6 inches diameter; and branches to engines, 
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SECTIONS OF HIGH TENSION CABLES. 


5 inches diameter. The subsidiary steam pipes are of 
wrought-iron, and connect the feed pump, injectors, con- 
densers, &c., with necessary valves and drains. All the 
steam pipes are covered with sectional magnesia non-con- 
ducting lagging. The exhaust pipes are of cast-iron 18 
inches diameter, and are capable of dealing with the exhaust 
up to 1,000 I.H.P. They are carried underground and con- 
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nected to a single up-take pipe, so that the exhaust steam, 
in the event of the plant not working condensing, may be 
delivered into the atmosphere direct. The up-take pipe is 
carried outside the building, and to a height of 6 feet above 
the roof. The valves and connections are so arranged as to 
enable the engines to be worked condensing or non-con- 
densing at will. A system of drain pipes is arranged in the 
engine room and boiler house. The feed pipes are of cast- 
iron in duplicate, and of 3-inch bore, and are connected to 

ump, economiser, and injector. The blow-cff pipes and 

in are also of 3-inch cast-iron. 

Three 8-inch branch pipes connect the in-take pipe with 
the engine pumps with a sluice valve at the end, the valve 
spindle being carried up so as to be operated from the floor 
level. A cast-iron feed water tank is placed underground, 
the capacity being 
3,000 gallons. All 
the steam and feed 
valves are of Hopkin- 
son’s patent parallel 
slide pattern. 

The switchboard is 
arranged on the well- 
known Lowrie-Hall 
system of plug 
switches and fuses. 

The switch parts 
and instruments are 
fixed on ап iron 
framework consisting 
of H iron uprights 
fixed top and bottom 
to channel iron 
girders, the uprights 
being drilled for 
fixing the switch 
parts, which are all 
mounted on black 
enamelled slate slabs. 
The top is sur- 
mounted by an orna- 
mental border in cast- 
iron bolted to the 
top channel iron, a clock being fixed in the centre of the 
board above the moulding enclosed in the ornamental cast- 
iron frame. 

The conductors are brought up to the switch parts at the 
back of the board through insulated collars fitted in drilled 
holes in the iron work. The frame work is supported by 
wrought-iron stays connecting the wall and the uprights, 
and the whole makes a non-combustible switchboard. The 
switchboard is divided into three parts, the centre portion 
dealing with the synchronising instruments, the left hand 
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porco with the distributing circuits, and the right 
and with the alternators. This arrangement allows 
for the indefinite extension of the switchboard from 
time to time either in circuits or alternators without 
disarranging the existing board. The exciter instru- 
ments, together with the hand regulating apparatus, are 
placed on the regulating table, which occupies a position 
in front of the board. The attendant sitting at this table 
has therefore also a clear view of the switchboard. 


EXCITER. 


Upon the regulating table are also fixed the transmitting 
portion of the signalling apparatus, consisting of switchboard 
and lamps connected in series with the engine room indicator. 
This consists of two cast-iron boxes with ground glass fronts, 
arranged in separate compartments, each divided off from 
one апо ег, and each being fitted with a lamp behind? the 
ground glass front. One of the boxes has its divisions 
marked with the numbers of the engine, the numbers being 
painted on the ground ylass referred to; the other box has 
the driver's instructions painted on the ground glass, ore 
word for each division, viz., “ fast,” “slow,” * right,” “stop.” 
When the signal is desired to be given, an electric bell is 
sounded, the attendant closes a switch belonging to the par- 
ticular engine for which the signal is intended; this lights 
up the lamp immediately over the switch, and also the lamp 
in the particular com- 
partment of the in- 
dicator, whose glass 
front bears the en- 
gine number; he 
also closes the switch 
belonging to the par- 
ticular word of in- 
structionsin the other 
box, and the lamp 
lights up in the same 
manner. The driver 
in the engine room 
has therefore two 
illuminated signals, 
the one giving him 
the number of the 
engine which he is to 
operate, and the other 
instructing him to 
go either „fast,“ 
“slow,” or to “stop.” 

The entire switch- 
board at present 
provides for three 
circuits and four 
alternatore. The con- 
nections between the 
alternators and circuits of the board are made by means of 
concentric cable, which are connected at the board by special 
concentric fittings mounted on porcelain, which is again 
mounted on slate. All the current-carrying metal parts of 
the high tension apparatus are mounted on porcelain, which 
in turn is soln ОП the enamelled slate, and the high 
tension Switches are surrounded by slate guards to prevent 
accidental contact. 

The main fuses are of the latest type of Lowrie-Hall, 
made by the addition of the firm's latest patent asbestos 
sheathed fuse, by means of which, should the wire be 
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suddenly melted with the current, the formation of an 
arc is entirely prevented by the damping action of the 
asbestos surrounding the naked fuse wire. The fuses are 
double-pole, mounted in massive slate base, and fitted with 
ebonite handles, enabling the fuses to be withdrawn quickly 
and safely. 

Two pairs of bus bars run the whole length of the switch- 
board, coupling the alternators and the circuits, one side of 
each pair of bars being earthed. The voltage of the two 
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bus bars is read from two Kelvin high tension voltmeters. 

In addition to the above voltmeters, the ampere gauges em- 

pora are those of Lord Kelvin, manufactured by Messrs. 
hite, of Glusgow. | | 

The testing room is equipped with the usual set of instru- 
mente, including a Thomson galvanometer, fixed on a strong 

illar to prevent vibration, with a set of shunts, a Post Office 

idge and reversing key, and a portable testing set. There 

is also a portable galvanometer, Kelvin watt balance, 100 
Leclanché cells, and a carbon megohm. 

In order to provide a means of testing the output of the 
alternators before running on the load, a water resistance of 
a new pattern has been constructed by the firm, which admits 
of the testing being taken without any difficulty. It con- 
sists of a heavy cast-iron tank surmounted by a framework 
carrying the insulated electrode, which is drawn up or down 
by means of insulated pulleys. Hitherto this form of resist- 
ance has given trouble on account of the great amount of 
heat generated causing a change in resistance, and where the 
water container hus been of wood it hus generally fired. 
These difficulties have been obviated by providing, first, the 
heavy container mentioned, and combined with this an outlet 

ipe, by means of which the water could be kept constantly 
wing, thus avoiding the heat trouble. SPEC 

An overhead travelling crane, made by Mr. Thomas Smith 
of Rodley, the engine house. It has a lifting power of 
15 tons, and is worked from above. | | 

A start will shortly be made in the lighting of a few of 
the streets by electricity. Nine arc lamps and posta have 
been erected by the Brash Electrical Engineering Company, 
Limited, and these will be fed with alternating current. 


THe Mars. 


The cables are throughout manufactured and laid by the 
British Insulated Wire Oompany, Limited, of Prescot, and 
are of their concentric type, insulated with their patent oil 
impregnated paper insulation, and lead covered. 

The cables ing current, generated at the Calder Vale 
works to the sub-station in Westgate, have a further coverin 
of jute Te to serve as a protection against mechani 
damage during drawing in. There are three of these cables 
between the works and the sub-station insulated to work at 
a pressure of 2,000 volts, the inner core of each being com- 


posed of 19 strands of No. 16 S. W. G., having a sectional 


area of 062 square inch. 

Bix-way stoneware casing has been laid the whole way 
between the works and the sub-station, except in places 
where the proximity of cellar roofs to the surface necessitated 
the use of iron pi . Cast-iron pipes were also used for 
road Crossings, and for leading into the station. Boxes are 
placed about every 70 yards in the run of the conduits for 
the of drawing in the high tension feeders. These 
boxes are rendered with cement, and covered with. the 
British Insulated Wire Company's patent ventilating cover, 
whereby the conduite are ventilated, and at the same time it 
is made impossible for any exterior cause, such as a carelessly- 


dropped match, to caute an explosion. The cover is also во - 


arranged that it is impossible for water to get into the box 
by way of the ventilating cover. | 

In addition to the three high tension feeders there is a 
7/16 8.W.G. (023 square inch) high tension concentric main, 
lead covered, and served with jute yarn drawn into three-wa 
stoneware casing, running from the town sub-station і 
supplying the Ings Road Board Schools. | 

here is also a 19/16 S. W. d (:062. ии inch) high 
tension concentric main, similar to the high tension feeders, 
run from the sub-station in three-way stoneware casing to the 
Town Hall for supplying the Town Hall and the County 
Council Buildings. 

These high tension cables were all tested between the 
inner and outer conductors with a pressure of 5,000 volta for 
a period of 1 hour, and between the outer conductor and 
= with а pressure of 2,500 volts for one hour, after laying 

jointing. 

The current is transformed at the sub-station in Westgate 
from 2,000 volts down to 200 volte, and is distributed to 
consumers by lead covered p insulated triple concentric 
cables, the conductors of which have a section of 25 square 
inch by 25 square inch by 1 square inch respectively. 

These cables are protected by two steel tapes wound 
spirally, so as to form a complete metal sheath. 


-- 


side of the sub-station, and is arranged for three-wire 


The arc lighting mains are armoured cables, and are 
connected to transformers in the base of the posts, which 
transform the current down to the voltage necessary for the 
lamps. 

SuB-STATION. 


The main sub-station bears out the modern character of the 
whole works. It is connected with the generating works 
by a B. I. W. air space low capacity paper insulated telephone 
cable, which is drawn into the stoneware casing alongside 
the high tension feeders. 

The fuses at the sub-station are of the massive main 
station type, and from these the connections pass on to Lowrie- 
Hall main station switches, and thence to the bus bars, 
through Hall-Fuller m high pressure switch fuses to the- 
four 42-kw. Lowrie-Hall transformer. | | 

The switch fuses just referred to have recently been 
brought out by Messrs. John Fowler & Co., and are con- 
sidered by the makers to be the best design of this class of 
material on the market. Asbestos sheathing affords security 
against the formation or the maintenance of an arc between 
the poles on breaking the circuit. The whole of this material 
is mounted on black enamelled slate fixed to a wrought-iron 
ria and placed by itself apart from the low pressure 


The low pressure distributing board is fixed at the opposito 
18 - 
bution and for six out-going circuits. There are two sets of bus 
bare, each set connected to a pair of two 42-kw. transformers. 
The low pressure switches connecting the transformers are of 
the triple-pole laminated lever type, similar to those mann- 
factured by Mesars. Fowler for the Leeds Electric Tramways 
switchboard, and are of a fine, substantial character, design, 
and workmanship. The levers in these switches carry their 
laminated brushes in such a way as to grip the fixed contacts 
on their outer sides, А 
The two bus bars are, of course, employed together when 
the full load is required. This is indicated by the lamps on 
the synchronising panel which are watched by the attendant, 
who visits the sub-station abont ithe time of heavy load to 
see when the bus bars are in parallel, and he then couples 
the bus bars by means of the same lever pattern 
as already described. The circuits are connected to the bus 
bars by means of the Hall-Fuller low pressure switches, 
arranged for triple pole. All the connections are 
arranged at the back of the board, the base of which is 
enamelled slate, as is the case of the high pressure board. 
The transformers are the well-known Lowrie-Hall pattern, 
of which Mesers. Fowler have supplied over 14,000 horse- 
power. | | 


SUPPLY. 


For the past few weeks one of the larger sets of plant has been 
in operation, and connections have been made to the pre- 
mises of many of the leading tradesmen and to the palatial 
buildings recently erected by the West Riding of Yorkshire 
County Oouncil, as well as to the theatre. 

The supply has on all hands given great satisfaction, the 
steadiness of the light, due, it is claimed by the contractors, 
to the heavy fly-wheels on the generating plant, being speci- 
T noticeable. : 

he borough electrical engineer is Mr. B 
formerly at the works of the Yorkshire 
Company. 


ges, who was 
ouse-to- House 
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Rise in the Price of India-Rubber.—A Birmingham 

paper says а circular has just been issged to the trade, signed 

y 24 India-rubber firms, which says at, їг" consequehite ‘of 
the continued advance in the price of the crüd* material the 
firms have advanced their prices fór mechanical rubbers a 
further 10 per cent. It is only sorie four montks sino prices 
were advanced 10 рег cent., so that this makes єт’ adVAtve 
of 20 per cent, since the beginning of the year. The sig- 
natories to the circular include practically all the important 
manufacturers both in England and Scotland. It is difficult 
to say whether even now prices are at the top, as there is an 
ever-increasing difficulty in obtaining adequate supplies of 
crade rubber. : О 
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ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


(Continued from page 48.) 
Experiments on the Metropolitan,—-It has been finally 
decided by the Metropolitan and District Railway Companies to 
carry out a series of experiments in electric traction between 


Street, agd Harl’s Court, with the object of ascertainin 
which will be most suitable. It is stated that a sum 
£20,000 been voted for preliminary experiments. 


schemes for electric tramways between and Oxford and 
London and B ton are shortly to be submitted to the Light 
Railway Com 


Gillingham.—At the meeting of the Gillingham Urban 
District Council on Thursday, 30th ult., there was considerable dis- 
cuseion with reference to the Olerk reading а copy of the draft 

ment between the Council and the Electric Tramways Company, 
who are about to lay lines through the district. The company offer 
to pay to the Oouncil £2,000 
A number of the Council were of opinion that the company should 
obtain comp to effect these improvements, arguing 
that otherwise they might never be carried out. The matter was 
referred to the tramway promoters for their opinion. 


Laxey and Ramsey.—The new line from Laxey to 
, Which will make a continuous electric railway from Douglas 
to Rameey will, it is said, be ready for traffic this month. 


tender for the supply of 50 new electric cars at £468 10s. each has 
been accepted. 


Ianchester.— The Manchester Carriage and Tramway 
Oompany's Bill sought powers to work the tramways by electricity, 
but a Lords’ Committee unde say e dicas n the Bill is not 

This was no doubt due to the uous opposition of the 
chester and other municipal authorities. 


Power Distribution.—In the House of Commons last 
to Mr. Kimber, said that he had seen the 
mmons Joint Committee on “ Electrical 
The report would 


relating to the last year's 
during the last 12 mont he "running" 
expenses and additions to premises and stock during the year 
amounted to £23,759. Traffic expenses were £8,637, interest and 
repayments of stock came to £8,060. After all the expenses were 
met the net surplus was over £18,000, which is about equal to p sei 
cent. on the capital ture. When last year's profit is 

there is a surplus of £20,000 in hand. 


Southampton.—Last week the Southampton tramways 
were formally to the town authorities. 

Tees-Side.—Last week, for the first time, the cars in 

of the drivers were tried over the new Middlesbrough, 

and Thornaby Electric Tramway Company's lines from 

. 1t is expected that in the course of 


a few days the Board of Trade inspection of the system will take 
; dlesbrough Corporation ba withdrawn their opposition 
the granting of the Government cate for running powers. — 


the borough, and that 
the two schemes —vir., eiectric lighting and tramways—oould be 


anal 3 within the 
borouga of West Bromwich, on the expiration of the = lease, 


Winton.—Mr. J. Vinoent Kitchener, on behalf of the 
British Electric Traction Oompany, attended a meeting of the 
Parish Council and explained the tramway scheme proposed by his 
company, which would practically connect Poole with Bournemouth. 
Eventually the Council passed the following resolution : —“ That the 
Parish Council having by resolution passed at а meeting held on 


November 4th, 1897, expressed its general approval of the system of 


Forthcoming. Tramways.— The City Press states that 
London 


towards the High Street improvements. . 


electric tramways, are of opinion that the scheme proposed is calou- 
lated to serve best ends of the parish of Winton, and resolves to 
give their support to the same.” 


Withington.— The Withington District Council have 
passed a resolution to purchase from the Manchester Carriage Oom- 
pany the tramways that are in the district, and to promote a Parlia- 
mentary Bill for powers to introduce mechanical traction. 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Connection with Lighthouses.—In the House 
of Commons last week, in reply to Mr. Broadhurst, Mr. Ritchie 
said: At the present time three additional lighthouses are in course 
of being connected with the shore by elcctric cables. It has been 

ht better to postpone the work of connecting more lightships 

further results of the experiments with the system of wire- 

м hy. Mr. Broadhurst asked whether the d cir 

gentleman could give the names of the lighthouses.— Mr. 2 
Godrevy, the Skerries, and Walney Island. 


Edinburgh.—A report condemming the pau telephone 
system has been submitted to the members of the burgh Chamber 
of Commerce, and a resolution approving the report has been adopted. 


The Great Northern Telegraph Company, Limited.— 
On and after July 1st next, the rates by this com в lines will be: 
To Norway, 3d. per word ; to Sweden, 94d. per word with a minimum 
of 10d. per telegram). 


Code Messages to the West Ind les.— The Direct United 
States Cable Company, Limited, notifies that the censorship restrictions 
of the United States War Department upon cipher and code messages 
have now been removed for all points in the West Indies, excepting the 
Islands of Cuba, Hayti, and ta Domingo. Messages in code are 
therefore again , With the three above-named exceptions, by 
the usual route, at ordinary rates. ' 


The Interruptions in Australian Trunk Landlines, 
—During the Postal and births Conference recently held a£ 
Hobart, the unsatisfactory conditiens of the landlines was discussed. 
гоно J. Gavan Duffy, Postmaster-Gensral for Victoria, said that 


to render regular and efficient service. He gave the South Australian 
Government credit for the Adelaide-Port Darwin line, but then 
they had pai 


handsomely for it, and the least they had a right to 
expect in return was that it should be kept in efficient order. Beside 
that, they had the cable to Roebuck Bay, but could not make use of 
it because as soon as the floods came the landline was washed 


to make a suggestion to the Colonies of West Australia, South Australia, 
and Queensland by which the existing state of affairs could be remedied.” 
The Postmaster-Ceneral of New South Wales, the Hon. J b Cook 
said: “ Something would have to be done as far as New Sou 

was concerned for the simple reason that things could not 
they were at present. Business was disarranged, and had for 
noni pa, and the d caused by landline interruption 
ren the marine cable of little use. From a list of delays from 
December 9th, 1897, to March 8th, 1898, he found no less than 
98 specific delays in the cable business. It had become quite a fre- 
quent thing to hear of interruptions. Last year there were over 60, 
bat every month they were getting more frequent, and the statement 
at the head of newspaper columns that the cable was interrupted had 


Mistaken Generosity.—We find tbat since the year 
ending April 30th, 1892, the Australian colonies have paid the sum 
of £319,237 ascontributions to guarantees and subsidies in connection 
with the landline and cable services. Of this sum the Eastern Ex- 


guarantees, an amount which has been to this company partly 
with the object of ensuring an efficient service, and with the 
object of ensuring a decrease in the rates formerly c for tele- 


s. In the period above referred to, the total Australian 
ternational telegraph business resulted in receipts cqual to 
£2,394,553 and presumably some of this went into the pockets of the. 
subsidised and guaranteed Eastern Extension Telegraph Company. 
Australia owes but little gratitude to this company, which had to be 
well paid (£32,400 per annum) to duplicate its faulty lines, and wbich 
had again to be financially sup before reducing the vory high 
rates which it exacted some seven or eight years ago. ad- 
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vantage accruing to Australia by this reduction has been very t. 
Since the new rates came into force the amount of annual c has 
almost doubled, and the receipts, in which the company shares, bas 
made an almost ding increase; nor is this АП, as the decrease 
in to and from Australis, taken 


on Telegra 
the Governments. This in iteelf is a strong argument for Govern- 
ment control of such lines. 


Post Office and Telephones.— Mr. Hanbury, in the 
House of Commons, in reply to Mr. Broadburst, said, apart from 
the arrangement ue agreement between the Poetmaster- 
General and the National een Oompany of March 95th, 1895, 
which had орао to ent, it was the practice of the 
Post gp ay use permission to the ob oles T hone tri 
pany to wires over postal telegraph po 3th on groun 

of and because such an arrangement would involve divided 

ce, to which there were practical objections. 


Telegraphic Interruptions and Repairs :— 
Down, 


Brest-Bt. Pierre (Anglo, 1969) А | | 
1893 000 doe 
WestlIndies— m i 
В. Oroix-Trinidad . . Nov. 30th, 1896 
de Cuba June 10th, 1898 
or rm с June 8th, 189 
y oo JUDO 8 , 85 
rus-Letakia Я d oo. Feb. 10th, 1808  ... sii 
Oeara-Pernambnco ... e June 28th, 1898 .. July 2nd, 1898 
-Para aoe 000 ril 17th, 1898 eee eee 
Hong Kong- Manila ... .. May Srd,1898__... a 
Ban Thomé .. June 8rd, 1898  ... July 204, 1898 
Lourenço Marques-Darban... June 30th, 1898  ... sae 
LANDLINNS. 
Trans-Oontinental line be- ; 
yond Masol } March 12th, 1896 owe coe 
Oartagena-Barranquilla `... July 4th, 1896 ... й 
Baigon-Bangkok ... .. July 2nd, 1898  ... July 4th, 1898 


CONTRACTS OPEN AND CLOSED. 


оа OPEN. 
Aberdeen.—July 11th. Estimates of designs are wanted 


city chamberlain, Town House. | 
Belgium.—August 1s. The municipal authorities of 
| moession fi 


o J 
Oommunale de Stavelot (Belgium). Particulars 
from the Secretariat de la Ville on payment of 4 francs. 


Brighton.—July 11th. The Council wants tenders for 
the supply of unarmoured and armoured lead covered cables for the 


Corporation electricity works during one from July 31st. B 
our ^ Official Notices” this week for partioulars. ' Ы 


Dublim.—Jnly 28rd. The Great Northern Railway 


Сошрапу (Ireland) invite tenders fir com electric: ligh 
в at Amiens Sheet т Duis 
Specification from the secretary. 


Exeter.—July 25th. The Corporation require high and low 
concentric mains, transformers, meters, and a feed water heater. 
Взе our “ Official Notices.” | 
Melbourne,— Tenders are asked by the Melbourne City 
Council for 600,000 arc lamp carbons. See our “ Official Notices.” 


| 1 ы... The City Council is in- 
vi or 8 d delivery of lam bons. В 
oar "Oft Notices " J une 24th. | ЕЕ Ses Ы 
Middlesbrough.—July 15th. The Tees Union Shipping 
Company are inviting tenders for the construction and erection of an 
electrical hoist upon their wharf at Middlesbrough. Particulars, &c., 
from Mr. J. G. W. Aldridge, 9, Victoria Street, BW. and tenders to 
the secretary. 


Nerthwich.—July 14th. The Guardians invite tenders 
for the electric v. Pion ot their Workhouse. The premises may Ъз 
viewed, and fication, &c., obtained, upon application to the 
Master of the Workhouse. | | 

Shanghai.—August 10th. The Shanghai Municipal 
Council invites tenders for the supply of two 100-kw. direct coup 
Meam alternators, switchboard, and water-tube boiler. Particulars 


and specifications to be obtained from Messrs. John Pook & Oo., 8, 
Jeffreys Square, St. Mary Axe, E.C., to whom tenders have to be sent. 
Seo our Official Notices” June 24th. — 


Shoreditch.—July 18th. The Vestry invite tenders for 
the supply and erection of additional continuous current motor 
transformers with switch gear and extension to switchboard at the 
electric generating station, Coronet Street, Shoreditch. Specifications 
from Messrs. Kincaid, Waller & Manville, 29, Great George Street. 
See our “ Official Notices.” | | i | 


Spain.—The Municipal Authorities of La Carolina (J aon 


St. Mary, Newington.—July 22nd. The Vestry ask for 
tenders for supply and ying of insulated mains, conduits, boxes, &c. 
Sze our Official Notices. 

St. Paneras,—July pu. Essi vane ке for 
densin steam pi Я Regent’ i 
station, 47 аш Street, N. W. Particulars from the Агач 
Electricity Department offices, 57, Pratt Street, N.W. See our 

“ Official Notices " June 24th. | | 
West Ham.— July 18th. The Oouncil invite tenders for 
the Municipal Technical Institute for battery, two electro-motor 
experiment dynamos and transformers, machine tools and experi- 
mental steam engines. Seo our “ Official Notices.” 
Yarmewth.—Jaly 19th. The ion invite tenders 


for one 150-kw. high speed engine and alternator direct coupled. 
Specification from Mr. A. Н. Preece, 39, Victoria Street, G. W. 


Edinburgh.—The Electric Lighting Committee recom- 
estimate of Messrs. Baboock & Wilcox 
an 


mended the acoeptance of the 
and Oo., Renfrew, for steam and exhaust pipes, the amougt being 
£2,626; and the estimates of Messrs. Jobn Shaw & Oo., G ‚ for 


cast-iron pipes and collars; and Messrs. В. McLean & Oo., С рон, 
for cast-iron service box frame and covers. The recommendations 


NOTES. 


The Fire at Manchester Square Station.—From a 


personal investigation which we made last week, the resulta 
of the fire at the Manchester Square station were not quite 


so disastrous as was at first feared. It is true that the fire 


cansed considerable damage, the roof and various wooden 
erections being completely destroyed, but the steam pipes 
were not injured and ео amage sustained by the 
generators was due to water. The fire oocurred at midnight 
on Monday, and though it was of considerable severity, the 
cables leaving the switchboard for the streets were practically 
untouched, and within a very short time nearly the whole of 
the system was connected to the Amberley Road station. By 
Tuesday evening the usual load on the Manchester Ке еге" 
station was being met by the Amberley Road Works and the 
London Electric Supply C t 
steam tarbines was in fit condition to be used. In addition 
to the permanent connection existing between Manchester 
Square and Amberley, the two systems of the Metropolitan 
Company and the London Company are in connection at 
Manchester Square, and within a very short period a consider- 
able load can be transferred to the mains of the latter com- 
pany. А set of regulating transformers are provided to 
p:rmit of this, the supply of the London Company entering 
at 2,000 volts, and being distributed by the Metropolitan 
Company at 1,000 volts or 1,500 as required. The cause 
of the accident is easily explained, it was in fact due to a 
momentary act of carelessness or forgetfulness on the part 
of the switchboard attendant who put in plug switches 
at the wrong connections. The Metropolitan Oompany do 
not parallel their alternators, and the wrong connection had 
practically the effect of endeavouring to parallel two machines 
that were out of phase. The result was that an arc was 
started at the plug connection, and the fire immediately 
travelled up the board, with the serious results already in- 
dicated. The repairs are now well in hand, and probably by 


this time most of the machinery will be running. . 


ion; moreover, one of the 


m — 
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Electricity in Italy.—Attention is drawn by Mr. Consul 
W. Keene to the future which is opening in Italy for the 
development of electrical power from water supplies, par- 
ticularly in Piedmont, which is rich in waterfalls. He thinks 
that there is here an opportunity for English companies to 
enter into contracts for the supply of electricity, and to 

start establishments for the manufacture of electrical appli- 

ances. The use of electricity for lighting, for driving 
tramways, for running factories, and for various uses, is 
making rapid strides in Italy. In Genoa and its district 
alone a great deal has already been done. There are 70 
kilome. of electric tramway in Genoa itself, over which 
1,684,000 car kiloms. were run in 1897. The line is metre 
width, and works on the overhead system. The rails and 
electric appliances were, we notice with regret, furnished by 
the Allgemeine Elektricitiits Gesellschaft, of Berlin. At 
Spezz a the naval dockyards are already lighted by electricity, 
and a project for lighting the principal streets of the town 
is now under consideration, At San Remo nearly all the 
best villas and hotels are lighted by electricity supplied by 
the Co-operative Electric Lighting Company, and at Venti- 
miglia electricity has almost entirely superseded gas as an 
illuminant. Both there and at Bordighera, where it is aleo 
making , it is supplied by an English company. In 
Turin electrical industries are rapidly developing, mostly 
under the guidance of Swiss and German companies asso- 
. ciated with Italian houses. It is expected that the complete 
network of electric tramways in Turin will be open by the 
time of the National Exhibition, which is to be held this 
year, Turin will be then one of the towns in the world 

t supplied with tramways. From all this it will be seen 
that there is much support for the Consul's observation; and 
if financial arrangements were only a little more stable in 
Italy, the field would indeed be good for English enterprise. 
But how is it, we may ask, in ing, that German com- 
panies manage to get on во well in spite of financial crises ?— 

neer. Же. 


The Cost of Steam and Electricity from Water- 
Power Compared.— Industries and Iron states that C. 
Saldini has calculated the comparative cost of steam and 
electrically-transmitted water-power. For the steam engine 
he inclades the following items : (1) Cost of Cardiff coal per 
B.H.P.; (2) wages, oil; (8) working cost per B.H.P.; (4) 
interest on capital; (5) amortisation of capital. For engines 
of 500 and above that number of horse-power he finds that 
the annual cost per B. H. P. is £4°8 per horae-power. In the 
case of water-power the following items are taken into con- 
sideration : (1) Profits, concessions ; (2) hydraulic works and 
buildings; (8) turbines, tubing, gates; (4) alternating 
exciters, switchboards, crane reserves; (5) transmission lines, 
indemnities, poles, copper, buildings, transformers; (6) main- 
tenance and repairs of machinery and line, canal and build- 
ings; (7) management and administration ; (8) water-righta 
and taxes. And he finds that for 10,000 to 12,000 H.P. 
the cost is £5 per horse-power per annum, and for 500 
horse-power £5°3 per horse-power. | 


A Peculiar Accident,—The Street Railway Review states 
that on May 26th a workman on the South Side Elevated, 
Chicago, dropped а tool, which made electrical connection 
between the third rail and & large gas pipe carried on the 


structure. A hole was burned in the pipe, and the gas 
ignited. The fire department was called out, and traffic 


- between the down-town terminus and 38rd Street was blocked 
for over two hours. The wiring in several cars was burned 
out, and the cars set on fire. A few days previous to this 
another one of the cars was set on fire by arcing in a portion 
of the electrical equipment. 


Electrical Engineers R.E, (Volunteers). —It has 
been decided to enrol no more men for this year, As many 
men as can bs dealt with at the first training—which takes 
place at the Weetern Defences, Isle of Wight, in July. and 
Augurt—have now joined the t Further applications 
will, however, be received, and eligible men engaging to 
enrol may attend a certain number of military drills during 
September and October, though they cannot be formally 
enrolled before November 1st, the beginning of the next 
volunteer year. 


on employ en 


The Workmen's Compensation Aet.—Whilst almost 
all engineering firms or users of machinery have, as a matter 


of self-protection, bad to take steps in order to cover their 


liabilities under the above Act, the local authorities through- 
out London do not find the question of such urgency as to 
render speedy action in any way n „seeing that the 
long-suffering ratepayer is at band to meet any liabilities 
which may arise. The London County Council, as Lord 
Welby pointed out last week, did not intend to do anything 
until it was seen how cases under the Act were decided ; an 
even when action was taken it was that the Oouncil 
should insure its own workmen, and not that the risk should 
be undertaken by a company. In this connection it is to be 
noted that the Parliamentary and General Pu Com- 
mittee of the Islington Veetry has considered the сеа 
in accordance with а reference made three months аро, 
and the action of the Vestry may be of interest to 
many. The Oommittee express the opinion that the Vestry 
will be liable to pay compensation for accidents, &o., in ac- 
cordance with the scale and conditions set out in the first 
schedule to the Act, to persons engagel in, or in connec- 
tion with, its steam laundries, and to any workman in its 
ed in the construction, alteration, or repair 
of sewers, or in the construction, alteration, and repair of 
roads where machinery driven by steam or other mechanical 

wer is used, and also to the employés at the electric light- 
ing station, notwithstanding that, as the Vestry Olerk has 
pointed out, it does not conclusively appear, from the reading 
of the Act and the Acts in rated therewith, that it 
affects the last-mentioned class of workmen; that in con- 
nection with the matter it has obtained the following quota- 
tions from some insurance companies of the rates of premium 
they would require to be paid to insure the Vestry in respect 
of its liability under the Act :— | 


Rares OF PREMIOM. 


Accident Insurance Company.—Hate for ins the Vestry in 
respect of its liability under the Workmen's Com ion Act, 1897, 
under the Employers’ Liability Act, 1880, and at common law, 


17s. 6d. per £100 wages paid per annum. (N.B.—Oertain employés 


Corporation, Limited, and the 


Sun Office, are prepared to give quotations on a proposal being sub- 
orms. 


mitted to them on one of their proposal f 


The Parliamentary Committee recommended, and it was 
decided, after a long discussion in full Vestry last Friday, 
that having regard to the high rates of premium required by 
the insurance companies, the Vestry's risks under the Act 
should not be insured until experience has been gained of 
the working of the Act. It may be mentioned that the Vestry 
of Rt. and St. John, Westminster, is convening а 
conference of local authorities to discuss the advisability of 
forming а united insurance fund from which claims under the 
Act could be met, and in the object of this conference the 


Vestry of Islington has concurred 


То the Board of Trade.—A correspondent writes :— 
“А point which I think wants bringing out is the very 
unfair distinction which is made between the local authority 
and а private company when applying for electric lighting 
pu It is always acknowledged that a local authority 

ав a preferential right to undertake electric lighting in its 
own district ; but what I complain of is that when the local 
authority does not show any real intention of undertaking 
this duty, the Board of Trade do not encourage a private 
company. A local authority often obtains electrio lighting 
powers with the avowed object of delay, having no intention 
of proceeding with it except under compulsion. There are 
a great number of such cases at the present moment in which 
the local anthority has had powers for several years without 
any attempt to carry them out. I think the Board of Trade 
should insist that when a local authority has not exercised 
its powers within the time specified in the order—which is 
generally two years—that these powers should lapse.” 
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Death ef Dr. Herz.— The death of Dr. Cornelius Herz 
Look place at the Tankerville Hotel, Bournemouth, on Wed- 
nesday morning. We are not concerned with the later 

ses of Herz’s career; indeed, his connection with the 
паша ecandale, and his enforced sojourn in this country, 
are incidents that are still prominent in the minds of the 
pr It is, however, interesting to recall a period when 
erz exercised an influence on electrical science; it was an 
infiuence for the most part baleful, but to mention that he 
was for a time in close association with Deprez and Count 
du Moncel is sufficient to show that he had some connection 
with honourable scientifio efforts. It is not necessary to 
trace his early career in detail. He took up the study of 
medicine in early youth, and settled for come time in San 
Francisco as a medioal electrician, subsequently drifting to 
Paris with & sheaf of elecirical patents in his possession. 
The most interesting, and probably the most worthless, wes 
one relating to a long distance telephone; yet eminent 
savants did not hesitate to declare that it solved the problem 
of long distance telephony. Between the years 1878 and 
1880 Herz is said to have formulated the idea of establishing 
а syndicate to work the discoveries of savants in distress. 
Whether this beneficent project ever came to fruition it is 


impossible to say, but it is clearly eatablished that Herz soon. 


became associated with favants who were not in distress, and 
by the financial aid of two— Deprez and du Moncel—he estab- 
lished La Lumière Electrique. Although considerable promi- 
nence was given to electrical science, Herz s method of conduct- 
ing the journal, to say the least, differed materially from the 
traditions so generally observed in this country. The most 
important electrical work with which Herz was con- 
nected was the experiments of transmitting electricity to 
a distance, instituted by Deprez, and though these costly 
experiments brought no reward to the originator, as the 
ELECTRICAL REVIEW in 1882 pointed out, he took the lead 
in concentrating ада attention on the subject of trans- 
3 wer to long distances; moreover, he demonstrat: d 
beyond all doubt the possibility of economically transmitting 
electrical energy. Herz, in later years, devoted himself ex- 
clusively to finance, with more or less £uocees. 


A Problem in Graphical Staties.—In the Zlectrical 


World (New York) of May 21st, Mr. William Hand Browne 
describes a pretty application of graphical statics to an elec- 
trical problem. Across a sheet of section paper on a drawing 
board in a vertical plane is hung a flexible cord А, B, C, D, E, F, 
carrying weights at B, o, D, E. А steelyard at 
A indicates the horizontal component of the 
tension T of the cord, which is, of course, con- 
stant all along the catenary, and can be adjusted 
by winding the cord up on the drum at a. The 
point, K, is adjustable on a vertical ‘slide, and is 
ЕП by а cord and weight hanging over 

at H. Then the line of the cord may be 
treated as а diagram of the fall of potential 
along a uniform conductor, feeding other circuits 
at various points. The uniform sectional area 
or conductivity is represented by T, the hori- 
zontal component of tension; the currents taken 
off at the feeding points B, c, D, E by the weights 
at those pointe, and the len of conductor 
between the several points 2 the horizontal 
distances Ab, be, cd, de, ef. Then the vertical 
distance of any point below the line Af repre- 
sents the fall of potential between A and that 
point, and the current is given by the tangent of 
the inclination of the cord to the horizontal. It 
seems unlikely that the adjustment of all these weights and 
strings to the circumstances of a practical case could be 
easier than a rte apa but sd vide жад datio. 
а suggestive illustration of the application of a graphi 
method to such problems. | 


Royal Institution.—A general monthly meeting of the 
members of the Royal Institution was held on 4th inst., Sir 
James Crichton-Browne, M. D., F. R. S., treasurer and vice- 
president, presiding. The special thanks of the members 
were returned for the following donations :—Sir F. Abel, 
£100; Sir D. Noble, £100; Sir J. Brunner, £50, to the 
fund for the promotion of Experimental Research at Low 
Temperatures. | 


\ 
A 


Electrical Progress in Lembardy.—The following 
significant remarks are taken from Mr. Armstrong’s consular 


а ais on trade in Lombardy :—“ Electrical Appliances.— | 
e 


use of electricity, both for lighting and as a 
motive power, is constantly extending, and there is, conse- 
quently, an ever-increasing demand for all kinds of i 
appliances connected with this development. Some of these 
are now made in Italy, but by far the greater part come from 
Switzerland and Germany, two countries which appear to 


have made this industry—which has undoubtedly a splendid 


future before it—quite a speciality of its own, and they must 
find it a very profitable one. British engineering firms do 


not seem to be making any effort to secure a share of this 


business in Italy.” It would be very gratifying if British 
firms could secure a sbare of the electrical work that is being 
done on the Continent ; but it is doubtful whether we could 
effectively compete against foreign manufacturers on their 
own ground. Moreover, we question whether many of our 
electrical manufacturers possess the organisation necessary to 
extend business abroad. 


The Breoklyn Elevated Railway.—By the time that 
these lines are in print, it is expected that the greater part of 
the work of equipping the Booklyn Elevated Railway for 
electric traction will have been completed, if, indeed, the 
electric cars be not actually running; and if, as may fairly 
be expected, the reeults give satisfaction, it is confidently 
thought that the New York lines will follow suit at a very 
early date. The conditions of traffic on the two systems of 
elevated lines in New York and Brooklyn respectively are 
somewhat different, inasmuch as the former has a tolerably 
steady traffic throughout the day, whilst at Brooklyn the 
rash of traffic comes in the morning and evening, requiring 
trains of at least 9 or 10 cars during about two hours at 
each period, as compared with, say, two-car trains during the 
day. It is not therefore to be wondered at that the Sprague 
multiple unit system should be adopted for the purpose 
of regulating the train capacity strictly in accordance with 
the requirement; of traffic. From a description in the 
Electrical Engineer (New York), we understand that 75 cars 
are to be equipped at first, each with two Walker motors; 
the latter have each a rated capacity of 80 H.P., running at 
450 revolutions per minute. With 83-inch truck wheels, a 
speed reduction of 2:78 to 1 is employed, the gears having 
pitch line diameters respectively of 20 and 7:2 inches, with 
teeth of 5-inch face and 24-inch pitch. The motors are 
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N in the usual way by the steel magnet 
frames, which are circular in shape. The bearings are in 
hard bronze, 10 inches long, 4 inches diameter, and the axleg 
5} inches diameter. The windings, both on fields and arma- 
tures, are of bar copper, insulated with mica and asbestos ; the 
armature windings are sunk into deep slots and covered with 
asbestos, and the projecting armature core teeth provide an air 
of nearly 3th inch aon the armature windings, with 

eir insulation and binding wires, &c. The cars are to 
maintain a speed, including stoppages, of not lees than 16 
miles an hour, though this speed can be increased, if neoes- 
sary, by grouping together all the four motors on any one 
car. Phere seems no need to anticipate the least difficulty in 
the motor construction or circuit arrangements, in view of 
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sound practical device in his Шш unit, controller, he 
: will have made his name famous for that alone, irrespec- 
tive of any previous gcod work that he has done. 


King's College Conversazione.—The annual con- 
versezione and distribution of prizes took place on Wednes- 


day evening, à programme affording entertainment to 
a very large compan pany. The distribution of prizes was con- 
ducted by the Rt. Hon. J. W. Lowther, M.P., after which 


the guests were received by Dr. Robertson, Mra. Robertson, 
and the staff. Interesting exhibitions and demonstrations 
were arranged in the various rooms, and the laboratories, 
museums, and studios were open for inspection. In addi- 
tion a concert by students of the ladies“ department was 


graphy. 


Personal.—Mr. Wilfred King, who has for many years 

filled the office of secretary of the company and assisted 

in the management, has been appointed managing director of 

the. Exchange -Telegraph Company, in the place of the late 
y Captain hs H. Davies. 


Caletum Carbide.—The Deutsche Gold and Rilber- 


a scheide Anstalt of Frankfort-am-Main, in conjunction with. 
— "Brown, Boveri & Co., of Baden, are reported to have 


decided on the: construction of large works in Germany for 
< Ње production of calcium carbide. 


NEW COMPANIES REGISTERED. 


Limited 
with a capital 


out a 


Camberne кешш Supply Со 
iu upp y. Jane na 


to 
seven; the subscribers are to appoint the 
=n as fixed by th the company. 


ann, 10, 8 Chambers, Weat- 

cer; H. Trentham, 39, Victoria Street, S. W., 

engineer. The number of the directors is not to be less than two 

not more than seven ; the subscribers are to appoint the first; remu- 
one-tenth of the net profits, divisible. 


Potteries Electrice Tractien Company, Limited 
(57,968).—This company was registersd on June 28th, with a ca 
of £400,000 in £10 shares (20,000 preference), to carry on the tne Pasi- 
ness of carriers of passengers and gcods, electrical engineers, elec- 


s, engineers, con manufacturers of and dealers in rail- 
way, tramway, electrio and other apparatus, and suppliers of 
electricity. e subscribers (witb one share are:—J. V 
Kitchener, su tendent, E. Garcke, electrical 8 8. P. W 
A. Bellon, civil engineer, and G. Stevens, 

House, Norfolk Street, W. C.; С. Walmsley, 17, ay Rood, How, Kew, 
accountant; O. Н. Gadsby, $1, Fordwych Road, West Hampstead, 


engineer; T. B. Gocdyer, 14, Woburn Place, W.O., traffic superin- 
tendent. The number of directors is not to be less than three nor 
more than seven ; the subscribers are to appoint the first; qualifica- 


tion, £250; remuneration , £500 per annum and a percentage of the 
rofits, divisible. | Registered office, Donington House, Norfolk 
Strand, 


(57,983). y was regis 
of 22100000 in £1 1,000 deferred), to adopt an agreement 
th Lnigi de Beffa for certain 

iid on the business of 

of ty, and electrica] apparatus manufature 

with one share each) are:— OC. E. Bradley, 29-30, King 

, chartered accountant; E. H. Ludlow, ч, Langley, 

, brewer ; W. H. Sidley, 12, see пнен „ Bir- 
Road, West 

Dalston. 


mingham, gentleman; W. H. Parker, 79, Fordwych 
Ham secretary; Е. J. Broadbent, 25, Albion Square, 
elerk ; F. Davies, 121, Fordwych Road, Kilburo, chartered accountant ; 
E. Pope, Cambrian Lodge, New Barnet, merchant. The number of 
directors is not to be less than two n-r more бшгш: the sub- 
scribers are to appoint the first; qualification, £100; remunera- 
о ry таса per annum. Registered ссе, 65, New Broad 
tret, E 


Twickenham and Teddington Electrie Supply rie 
he у, gis (57,984). – This com registered 
ha capital of £25,000 in £5 
lectricians 


Li 

Bead, Ne bam, В. 

ew Barnet, gentleman; J. О. Wigbam, Alban 9 House, Monks- 
town, oo. Dublin, engineer; E. H. Blow, 16, Etta Street, Deptford, 
B.E., electrician; В. К. Thompson, 28, Millbank Street, B.W., elec- 
trician. The number of directors is not to be less than three, nor 
more than seven ; the subscribers are to Ip ке бг; qualifica- 
tion, 20 shares; remuneration as fixed by the company. 


* 


985).— This oom on June 29th, 
with & sete and 25 10000, in 


3 and 
5 and i liers of electricity. The 
tipi adn, with one dem гак ud Red, 6 Clifton Меку 
St. санае PP age bris 
Villa, Li Bt. Albans, engineer; F. PONE. четсе 
d ra Clapham, T: Wig = I. Butcher, Lancaster 


2 Electric Light and Power Company, 
Limited (57 registered 


more than а seven ; the subseribers are to appoint the first; qualifica- 
tion, 20 shares ; remuneration as fixed by the company. 


B в Бени с Suppl Company, Limited (57,986 
1 iiie dnd on Jano pu, um 


and e Sens of ty. 
one share each) аге: —Е. E. Gripper, Clifton Villa, St. 1, 
S. W., electrical engineer ; H. J. Read, Greenfield V Liverpool 
„St. Albans, engineer; F. Payton, Fairlight, Taybridge Road, 
Clapham, S. W., clerk ; H. І Butcher, Lancaster Road, New Barnet, 
gentleman: J. 0. Wigham, Albany House, Monkstown, oo. Dublin, 


engineer; E. H. Blow, 16, Etta Street, Deptford, 8. E., 
S. K. Thompson, 28, Millbank Street, S. W., electrician. The number 
of directors is not to be less than three nor more than seven; the 
subscribers are to appoint the first; qualification, 20 shares; remunera- 
non м fixed by the company. 


odi and Hythe Electric Company, Limited 
(67,997) .—This company was registered on June 29th, with a capital | 
of £1, 000 in £10 ahares, to carry on nee business of 
trical engineers, contractors, suppliers of electricity, and electrical 
apparatus manufacturers. The subscribers (with one share each) 


— — — — т 
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are :—H. Garcke, contractor, and O. H. Dade, assistant, Mr. Битти НЕАТОН desired to know w 3 
House, Norfolk Street, W. O.; d. Stevens on goodwill? In other words, in how many years they to 
Anne Avenue, Bromley secretary ; 6 wipe out the goodwill? He also inquired what allowed for 
Road, West Ham engineer; C. Walmaley, 17, Priory Road, depreciation of machinery, and remarked that it was — 
Kew, B. W., accountant; T. B. Goodyer, 14, Woburn Place, W. O., it was only worth scrap iron 
traffic tendent; Н. В. Hodgson, Platt's Eyot, Hampton, secre- Mr. Gorpow remarked that they might have a difficulty in raising 
tary. number of directors is not to be less than three nor more the £50,000 debentures, and if they get all the shares taken 
five; the subscribers are to appoint the first; qualification, £250; up it would be rather a reflection upon the company. He suggested 
remuneration as fixed by the company. that it might have been wise to have issued some more share capital, 


British Free Electric Light Wiring Syndicate, 


Limited (58,013).—This company was on June 30th, with 
& capital of £10,000 in £1 shares, to an agreement with W. C. 
Johnson, trading as “Johnson and P n und 


OFFICIAL RETURNS OF Hormon. 
 OOMPANIES. 


Lendon Electric Supply Corporation, Limited 
—This Yirgo Are retum une 10th 


was filed on J ; 
is £1,250 50,000 . 111,000 
кы эшо tae ers bcr oo cnl ZO eae 


£798,990 has been paid, including 23,740 received on 
1,960 forfeited shares. em 


OITY NOTES. = 


7 E 
SD 


Thomas Parker, Limited, Wolverhampton. 


y The meeting was presided over by the c 
of the company, C. T. Mander, J P. 
moved the sdoption of the report, which appeared 


e 
debentures that were already issued, or not issued, but, as he 
termed it, sort of put in pawn. They never issued debentures as 
sach at the time, but if they issued £50,000 worth of debentures now 


all go into 
was badly needed in some parts, or, on the other hand, as debts, 
MM позссл веса пате any ке ot taking ар ihe Dont, 
because they really had ample assets to show for them, and the more 
ee ана по ре шоо ee nage nter gave bim 
very great pleasure congratu shareholdqre on 
renal of the year’s trading. : 

Mr. Tuomas Равкив seconded the adoption of the In 
Going so he said he felt they had arrived at a stage in the of 
the com when there was cause for considerable 


supported them, as they had every confidence they would, there waé 
of having a property there that would be entirely satisfac- 
е them all. eir volume of business was so 
ou debts owing to the company 
£38,853, ал £19,866 owing to them last year. That 
Mu! тор sum locked up см тее what К, нес 
пр а year асо. That increase, , correspon 
65, AnA E ток росон in the shops, and it 
meant that they had become short of capital to that extent. 


| 


LAN f 


e^ 


and not have it all taken u 
MonzrON 


the amount owing from debtors, and whether that was the 
natural increase of the business ? 
ОНАВМАН, in explanation, said they might 


111 
181 
El 


Hi 


eceesary | 
but he t had done wisely in 

aed.” ыу pela 5 par cnt the he yonr, ad 
per cent. or 


- 
11 
ELH 
H 


E 
8 i 
| 


Д 
{ 
: 
z 


OzAIRMAN, seconded Mr. R. ARMIgTEaD, 
a dividend of 8 per cent. was ordered to be pai 


India-Rubber Company. 


Тип half-yearly ordinary meeting of the India - Rubber Company 
had ah the Onunda На yesberday, when the chairman, 
The Secamrapy read the notice convening the meeting. 
The CzZAIRKAN said that as the shareholders were aware, no 


HF 


only been called together to pass the g the half- 
yeu! dividend of 24 per cent., or 5s. 5 Up to June goth 
an advance had been made upon the corresponding period of 
last year. As the shareholders knew, fhe price of rubber 
CVVT had bad to 
un g rer dinner il nea edenda е п 
prin perla with ys, consequently company 
increase their price still higher. ie tbe cathe: ш! эшли alls 
work the company had had little to do. Their steamer had been 


doing work at and had raised а cable in 2,600 fathoms, repaired 
* confidence in their 


ness, to be again dividend paying. It was a modest 3 per cent. 
dividend for б 


carried For the last, 
one they had ir, enar ui before them that day, they not only did all 
and more than they had dore in prd paT oas уе 
also to place the handsome sum of £10,000 to а reserve fund. 
thought they might, with reason, congratulate themselves on their posi- 
tion. The item of rollt and loss in the balance-sheet was particularly 
satisfactory one. e balance from the previous year, £7,576, was 
the largest they had ever brought for ; the profit for the i 
£23,530, was r by £3,000 than for any previous year e 
amount refunded on account of taxes, сваю pee a substantial 
sum towards a reserve fand. The total of £37,355 left 5 


reserve, after 6 t. dividend, of £20,000. 
tional outi In capital Cependiture had amounted to £4,131, or £526 
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less than for the year before. That item had been for many years 
t down to the closest possible figure, by charging to revenue much 
that might have been put to capital account. They had had con- 
stantly before them the expenditure which would become necessary 
ent upon their large increase in subseribers and the im- 


Ayres. In every economy in 
tare consonant with giving good service had been 
practised, with the result that they were now in a position 
to ahead to the best advantage with the necessary outlay. 
With reference to the profit aud loss account, the first item, sub;crip- 
tions, rentals, meseages, sales, &c.,in the River Plate, £67,208, showed 
the satisfactory increase of £6,883 over the previous year. While 
this large increase was in part owing to the more favourable gold 
premium, which averaged during the year 182 per cent., as against 
192 per cent., it was mainly due to the increased collections from new 
business. They might be too sanguine іп looking for a further equal 
increase during the present year, but it might be said that, up to the 
present, the collections for this year showed every indication of con- 
siderably exceeding those of last year. Theo 6 for maintenance, 
salaries, wages, &c., in the River Plate, were £33,780, or £3,576 more 
than last year. That increase, although largely attributable to the 
increased force required, was also due, to a considerable extent, to the 
reduced gold premium, which, of course, gave a larger sterling value 
to all es and wages le in paper. Expensesin L 
£2,977, were £362 more than for the Broncos year, owing tothe directors 
now taking the fees due tothem under the articles of association. This 
was the first time in eight years that the directors had taken the fees 
to which they were entitled. While the company suffered under the 
great depression in Argentina, and paid no dividends, the directors 
voluntarily waived the one-half of their fees. As the company 
resumed paying dividends, they, by degrecs, had resumed their com- 
on. lt was trusted that that action met their approbation. 
proposed appropriation of profit was perhaps not the least 
pleasing of the figures they had presented. ‘With a total, after pay- 
ing thelr debenture interest, of £37,355 at their disposition, they pro- 
posed to pay a 6 per cent. dividend, to put £10,000 to a reserve fund, 
and £3,000 to depreciation fund, carrying forward £6,955. 

Mr. Е. W. Jones seconded the adoption of the report, which was 
carried unanimously. 

The CHAIBMAN announced that the directors had decided to issue 
the remainder of their debenture stcck, amounting to £48,267. It 
was intended to confine the issue to the present shareholders, and the 
stock would be offered at a small premium. 

A vote of thanks to the chairman concluded the proceedings. 


The Great Northern Telegraph Company, Limited, 


of Copenhagen. 
Тнв following is an sii ra re of the extraordinary 
meeting of this company held at ‚ May 23rd, 1898. 
The chairman an g director of the company, Commodore 


managin 
E. Sumuson, asked the meeting whether it was desired that he should . 


repeat the reasons for every single point of the d modifica- 
tions, as given at the last ordinary meeting. No one desirin 
this, be confined his remarks to a repetition of the principles and 


the general reasons which had induced the board of rs to pro- 
pose the alterations:— Tbe very antiquated form of the present 
articles in some places. The fact that many of the company's shares 
are now in French hands, make it desirable that the articles 
of association should be altered, so as to place the French share- 
holders on the same footing as the Danish and English. The 
experience gained during a number of years with regard to the 
scope and conditions for the operations of the company has shown 
the necessity of legalising the actual state of affairs, so as to give the 
board of directors free hands to continue the development of the 
company on the basis of paragraph 3 of the articles of association, as 

, a8 long as the amount of capital authorised by paragraph 4 is 


A SHAREHOLDER око as an amendment a slightly different 
wording of paragraphs 5 and 21, which was accepted by the board of 
directors without discussion. As no one else desired to be heard, the 
motions were put to the meeting, the above-mentioned amendment 
being first submitted and carried unanimously. The entire proposal 
of the Board as amended was лү and also carried uncia Uil: 
the voting in this case being by ballot. 


Monte Video Telephone Company. 


AN extraordinary general meeting of the shareholders of this com- 
pany was held on Wednesday at Winchester House, Old Broad Btreet, 
Mr. Herbert Ward p А 

The CHAIRMAN said that the object of the meeting was to pass а 


the incorporation of the company, and 
their p which seemed so prosperous in 1888, бш 
the collapse Uruguay two years later, 
commercial enterprise in the country was 

paralysed. They had survived those years of panic and 
trouble, and improved the of the service, straggling all the 
time to out their expectancy as toa return on the capital. They 
had been able to pay 4 per cent. on the 6 per cent. shares 
for the last four years, and had kept their t up in an efficient 
manner, which showed that they had a sound business to deal with, 


` 


in London, 


and the time had now arrived when it was desirable to so re-arrange 
the capital, that its present earnings might be fairly distributed. The 
ion for the re-arrangement first emanated from a very 
preference shareholder, and one who ha to hold no ordinary 
shares whatever. Bo long asa share did not earn its full dividend it 
suffered a market depreciation, and therefore a 5 cent. preference 
share on which the full dividend was paid would be of more value 
than a 6 per cent. share on which only 4 per cent. was paid. The 
directors had therefore proposed the following re- t of the 
capital, which was equitable to all parties: —(1) To give to the present 
preferred shareholders, for every share which they now hold, three £1 
cumulative 5 per cent. | eae shares, non-preferential as to сара. 
andtwo £1 5 в; (2) To give to the present ordinary sbare- 
holders, for every s they now hold, one £1 ordinary share ; S En 
F issued in lieu of dividend 
1892, three preferenoe shares of £1 each, and two ordinary 

shares of £1 each for every £5 so held. If the arran 
ment was carried through there was every p of the 
full dividend being paid on the preference, and also of a dividend 
being paid on the ordinary He concluded by proposing a 
carrying the arrange 

Mr. W. Jones seconded the proposal, which, after some discussion, 
was carried unanimously. 


Brompton and Piccadilly Circus Railway Company. 
—The s of this сары has been issued, offering the whole 
of the share capital in £10 shares. The line will run from South 
Kensington station, under the Brompton Road to Piccadilly Circus, 
with five intervening stations. It is to be completed within 24 years 
from commencement, and will consist of two iron-cased tunnels, each 
of 113 feet diameter. Electricity will be at & station on 
the river Thames at Chelsea. Interest out of capital, at the rate of 
3 cent. per annum, not exceeding £30,000 in the whole, is to be 
pad. during construction. 


City and South London Railway Company.—The 
accounts for the half-year ended June 30th show a balance, after pro- 
viding for the debenture interest and the dividend on the preference 
shares, sufficient to allow the payment of a dividend on the oonsoli- 
dated ordi stock at the rate of 24 per cent. per annum, carrying 
forward a balance of £1,005. The dividend for the 5 
period last yesr was at the rate of 2 per cent. per annum, the 

carried forward being £1,(35. 


British Electric Traction Company.—Firat issue of 


£100,000 5 per cent. tual debenture stock at the of 116 
per cent. is announ It is provided by the trust that in the 
event of the voluntary liquidation of the company the debenture 


stock shall not be repayable at a less price than £130 for every £100 
stock. Considering the present position of the company, the stock 
will no doubt be readily taken up. 


The St. James’s and Pall Mall Electric Light Com- 
pany, Limited.—This company notifies the declaration of an interim 
dividend on the preference shares at the rate cf 7 per cent. per 
annum, and on the ordinary shares at the rate of 10 per cent. per 
annum for the half-year ending June 30th. 


Electric Construction Company, Limited. — The 
directors recommend a dividend on the ordinary shares for the 
year ended May 31st at the rate of 6 per cent. per annum, one-half 
psyable on July 30:h, 1898, and the other on January 31st, 1899. 


Notting Hill Electric Lighting Company.—An interim 
5 for the 5 сив 30th, at ке tate of 6 per 
cent. annum on e ordinary shares and ordinary 

erence shaten: has been declared. зы 


W. T. Glover & Co., Limited.— Notice is given, 
that the transfer books and г of members of the above oom 
pany will be closed from Thursday, July 7th, to Friday, July 15th, 

h days inclusive. 


Electrical Power Storage Company, Limited.— 
The net profits for the half year ending May 31st, were 44 389. A 
dividend of 5 per cent. is recommended. 


TRAFFIC RECEIPTS. 


The Bristol Tramways and Carriage Company, 
week ending July Ist, 1808, were 22,884 118, Id.; oo 
1897, £2,461 8s. 9d.; increase, £428 7s. 4d. 


The City and South London Hallway Оошрапуг ne receipts for the week end- 
ing July 8rd, 1898, were £988; week а а 4th, 1897, 421,081; 
decrease, £43; total receipts for half-year, £988; corresponding 
period, 1897, £1,081; decrease, $43. Miles open 8}. 

The Dover Corporation Electric Tramways.—The receipts for the week 
жаш Say | st, 1808, were £182 19s. 4d.; total receipta to July Ist, 1998, 


The Dublin Southern District (Electric) Tramways company тве receipts for 
віх days ending June 80th, 1898, were £668 18s. 8d.; corresponding 
week year, £724 2s. 8d.; decrease, £60 8s. 7d.; passengers 
99,184; corresponding week last year, 102,975; aggregate to dato, 
7s. Id.; egate to date last year, £13,924 8s. 2d.; decrease 
£809 166. 1d.; mileage open, 8 miles. 


The Live l Overhead Railway compen —The receipts for the week ending 
July 8rd, 1898, amounted to 1,506; corresponding week last year, ' 
21, 416; inorease, £150, 


Limited.—The receipts for the 
period 


carried, 
£18,114 
to date, 


th eek ending July 1 е after Leddeung 17 КОЛ S 

ew y 186, per oen 

gross receipts payable to the London Platino-Brasilian Telegraph Oom- 
Limiled, Were 43,504, 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock MS б | Closing ре done 
Present or ends for osing 
imme NAME. DEC ES NÉE. 
| 1898. 
1896. | 1:96. , 1897. | Highest.’ Lowest. 
137,400 African Direct Telegraph, 4 €, Debs. s de 100 4 | -- .. 100 —104 99 —103ха | ... |... 
25,000 атава Telegraph, shares ... m T bus 10 | эз j 6 — 7 6 — 7 as es 
125,000 do. 5 % Debs. Red...  .. 100 | . 93 — 97 92 — 95xd | ... |... 
923, 9601 Eer ie a 5 bis Stock £2 9s £2 13s 8 04 — 65 — 68 67 65 
8,088, 0202 Do. do. 6 95 Pref. ue ae . Stock 24 1885 6s! 6 jn am 11641—1174 | 1173 | 1164 
8,088,0201 Do. do. ресе EM $n ... Stock ... 161— 1 16#— 174 17} | 164 
130,000 | Brazilian Submarine Telegraph BC 10 7 7% 7 % 151— 1бха  154— 16 16 | 15] 
75,0001 Do. do. 5 Debs. 2nd ae 1906 100 5 112 —116 111 —115 xd, ә... ds 
44,000 | Chili Telephone, Nos. 1 to 44,000  ... 5. : 13 23— 31 | 8i. cues оза 
10,000, Commercial Cable . $100. 8 8 % 180 —190xd 180 —190 a 
918,2971 Do. do. Sterling 500 year 4 96 Deb. Stock Red. Stock!” oe 104 —106xd |104 —106 105} | 1041 
224,850 | Consolidated Telephone Construction and Маашыр 35 1j 2 a — A c" 
16,000 | Cuba Telegraph ... bak га Рис 8 8 7 s "T sha 
6,000 Do. 10%, Pref. n. vi 10 10 & 10 % 10 144— 154 | 144— 154 | 14 
12,931 | Direct Spanish Telographi 4 4 4 4 — 5 4 — 5 se} 
6,000 Do. do. У Cum. Pref. zd 10 10 10 10 — 11 10 — 11 
30,0001 Do. do. 43 Debs., Nos. 1 to 6,000 . 44 43 44% 103 —106% 102105 % d И 
. 60,7101, Direct United States Cable bi 2195 | 24% | ... | 104— 11 103— 11} 11 | 103 
120,000 | Direct West India Cable, 44 96 Reg. Deb. T3 100 oat vee .. 1101 —104 100—103 xd| 101} | . 
400,000 | Eastern Telegraph, AES 1 to 400,000 ier ^ dui 10 | 64% | 64% | . |171— 179 | 174— 179 ri 17}; 
70,000 Do. Cum. Pref. 10 6 6 oP i orm „ wy as 
89,900 Do. Debs., repayable August, 1899... | 100 | б 5 .. 101 —104 101 —104 
1,302,0150 Do. Mort. Deb. Stock Red. tock| 4 4 . 123 —127 |123 —127 125 123} 
250,000 ; Eastern — ааа. апа China Telegraph 1017 7 7 96 | 174— 18 174— 18 178 174 
Do. 5 Aus. Gov. Sub.) Deb., 1900, red. ann. 
25,200! ie reg, 1-10 649, 3, 764.326 100 5 * 15 76 | 5% 100 —104 | 98 —102 xd P 
100, Do. do. Bearer, 1,060— 3,975, 4,827—6,400 100 6 Ф 5 5 & 101 —104 | 99 —102 хі! ... | 
320,0001 ao 4% Deb. Stock Ө 1 tock 4 4 4 „ 128—127 124 —128 127 
astern and South African Telegraph, 5 % Mort. De bes e MY 
1900 red. ann. drgs., Beg. Nos. on 23% 100 5 % |5% | ^" 100 —104 98 —103 xd 
Do. do. do. to bearer, 2,344 to 5,500 100 5 & |6 *. 1101 —104 99 —102 xd 76 
Do. 4% Mort. Debs., Nos. 1 to 3,000, red. 1909 | 100 | 4 4 . 101 —104 101 —104 sas aia 
Do. 4% Beg. Mt. Debs. ee Sub. )1- 1—8,000 | 25 | 4 4 .. 1104 —107% 104 —107% | ... m 
Globe Telegraph and Trust 10 | 4 4 44% | 114— 12 114— 12 113 115 
Do. do. 6% Pref. .. 1016 6 6 161— 17 | 16}— 17 17 | 16i 
Great Northern Telegraph, of . 10 10 10 % ПО 29 — 30 a aa 
Do. do. do. 5 % Debs. . | 100 5 555165 100 —103 100 —103 m $n 
Halifax & Bermuda Cable ‚44% Ist. Me. .Dbs., w'n. 1-1,200, rd.) 100 | ... а .. 100 —105 99 —103 ха 100} | ... 
Indo-European Telegraph fis ..| 25 10 10 10 50 — 53 50 — 53 523 514 
London Platino- Brazilian Telegraph, 6 Ф Debs. 100 | 6 6 6 108 —111 108 —111 usd. es 
Montevideo Telephone, 6 % Pref., Nos. 1 to 28,000 5 4 4 4 21— 28 21— 2i MS wae 
National Telephone, 1 to 484,597 ...  .. 5 |54 63 6 58— 5 58— 68 54 53 
Do. 6 9% Cum. 1st Pref. 10 6 6 6 16 — 17 16 — 17 та 
Do. 6 Y Cum. 2nd Pref. ... 10 | 6 6 6 15 — 17 15 — 17 168 15} 
Do. 5 V Non-cum. 3rd Pref., 1 to 250, 000 5 5 5 5 58— 58 58— 58 57653 
Do. 84 95 Deb. Stock Red. - Stock 34 34 34 100—105xd | 100—105 xd 103 - 
Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 15 5 5 &£— $— 3 1 44 
Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 4 4 4 105 —108 1104 —107 xd M 
Reuters bs 8 5 5 5 8 — 9 8 — 9 m ‘se 
Submarine Cables Trust Е Cert. ... i$: .. 186—141 1388 —141 — "S 
United River Plate Telephone - js ve 5 4 695 |... 4 — 4 4— 4} 48 | .- 
Do. do. 5% Debs...  ..  .. Stock 5 e | a. 103 —106xd 103 —106 ха! ... | ... 
West African Telegraph, 7,501 to 23,109  ... T „| 10,4 nil | nil 84)— 4 84— 44 т? 300 
Do. do. 5 5 Debs. . 100 | 5 5 15 % | 99 —102 99 —102 3s - 
West Coast of America, Nos. 1—30, 000 and 53, 001—853, 008 24 | .. 8 2n 1— 2 1— 4 eo ose 
Do. do. 4% Debs., 1—1,500 gua. by Braz. Sub. Tel. | 100 Е .. 105 —108 xdi103 —106 xd ёа 
Western and Brazilian Telegraph oy ... | 15,8 2 $ 83% | 114— 12 114— 11$ 118 ... 
Do. do. do. 5 95. Pref. Ord. . ssa 73 5 5 5 7 71— 72 71— 73 - ss 
Do. do. do. Def. Ord. 74 1 nil à 44— 5 41— 4i sa 
Do. do. do. 4 * Deb. Stock Red.. Stock| ... ids .. |108 —106xd 103 —106 xd| 1044 
West India and Panama Telegraph .. ..| 10| 3 1 i i— 2 i— 1 +4 Š 
Do. do. iA в Cum. Ist Pref. ... | 10 6 6 6 71— 8 a 8} 8 1% 
Do. ig Cum. 2nd Pref. . 10 6 6 6 5 — 7 7 see “ч 
Ро. к 5% Do Nos. 1 to 1, 800 100 Р b 5 106 —109 104 —107 xd| : 
1,163,000$ Western Union s U.S. Telegraph, 7 % let Mort. Bonds $1000, 7 7 7 105 —110 105—110 ns " 
Do. 6 % Ster. Bonds 100|6 6 6 % 100 —106 100 —105 5 
ELECTRICITY SUPPLY TT 
| 
30,000 | Charing Cross and Strand Electricity Supply T 5 5 Ф | 6% | 7 % 11—12 11 — 12 118 ЕР 
8 Do. do. do. do. 44 % Cum. Pref. Б.а | 52— 6} 51— 6} T" nu 
e don Electricity Supply, Ord., Nos. 1 to 10,277... 5,65 @ 5 Ф 6 8 — 9xd 8 — 9 xd 8 54 
| Do. do. do. 44 % Deb. Stock Red... Stock 44 | 4495 | 44% 113 —115ха [113 —115 и sss 
50.00 City о London Electric Lighting, Ord. 40,001—90,000 ... | 10 5 $ 7% 10 % | 26 — 27 254— 264 263 | 26 
000 | Do. Prov. Certe. Nos. 90,001 to 100,000 £5 10 .. | .. | a. 18 — 19 | 25 — 26 253 |... 
\ Do. Cum. Pref.,1 to 40,000 ix 10 | 6 & | 6 ф 6 2 15 — 16 154— 164 162 | 163 
000 Do. Deb. Stock, "Scrip. (iss. at £115) ‘all paid 5 5 5 125 —130xd 125 — 130xd, 1263 |... 
30,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—30,000 | 10 | nil nil nil | 1241— 134 | 124— 134 13 1211 
OD. Do. do. do. Nos. 30,001 to 40,000 £6 paid. 10 | ... з к 6 — 8— 9 zs wel 
Do. do. do. 6 % Pref., 40,001—60,000 | 10/6%/6%/6%|14—15 | 144— 154 | 14| ... 
17400 Edmundsons Elec. Corp., Ord. Shares 117, 400 £6 paid Bil 4s. ds so 81— 44 34— 44 338 
10 ‚000 | House-to-House Electric Light Supply, Ord., 101 to 10,100 5|... — 4 8 — 9 8 — 9 88 | .. 
10,000 | Do. do. 7 96 Cum. Pref.. 5 7 & 7 & 7 94— 104 94— 104 ns xs 
62,400 *Metropolitan Electric Supply, 101 to 62,500 10 | 4 5 6 14— 154 | 144— 15} | 153 153 
,000%, Do. % First Mortgage Debenture Stock |... 4495 | 4495 | 44% 1116 —120xd 116 —120 8 ny 
6,452 Notting Hill Electric Lighting Г 10 2 8 4% 6 % 14 — 16 |144— 154. 1447 142 
31,980 |*St. James's and Pall Mall Electric Light, Ord. ... 5 74 TER 144% | 154— 164. | 1543— 164 | 161 | 151 
20,000 Do. do. 7 Pref., 20,081 to 40080 5 7 2517 7 9 — 10 9 — 10 98 
50,000 Do. Deb. Stock Red. Stock! ... |... | 4 HS —108xd 105 —108 xd; ... 
43,341 | South London Electricity Babel Ord., £2 paid ... ы | 5 11— 2} | 


79,900 | Westminster Electric Supply, Ord., 101 to 80,000 


144— m 15 — 16 | 16 154 


* Bubject to Founder's Shares. 
stated all sh 


t Unies ares are fully 


t Quotations on Liverpool Stock Exchange. 


paid. | Dividends paid in deferred share warrants, 
Dividends marked § are for А year consisting of She Hehe ран at One TRE SEN the first part o 


the next. 


роды being used as capital. 
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SHARE LIST OF ELECTRICAL COMPANIES—Oontinued. 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present wium | or Dividends for enar | Closing during week 
TAME, : | uotation uotation | Е 
Issue. mr | the last three years, | 2 99th. | July eth. | July bin, 1808 
| 1895. | 1896. | 1897. | | Highest.| Lowest. 
30,000 | British Electric Traction js in " TA wel 10 | ea. а e | 17 — 17 | 17 — 174 | 1744 17 
Do. do. 6 95 Cum. Pref. 30,001—40,000 | | Р | 9 
10,000 | £7 pd. (issued at £2 10s. prem. all pd.) 7 M Ese os — | 10}4— 1H 104— 11 10456 108 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000  ... she ..| 8 | ZB nil nil 12— 2 12— 2 li| 118 
90,000 Do. do Non-cum. 6 % Pref.,1t090,000 | 2 | 3 nil 45 2— 21 2— 21 vr Ar 
125, 0007 Do. do. 44 95 Perp. Deb. Stock .. (Stock) ... | . 110 —114 110 —114 | ... 
50,000 Do. do. 44 % 2nd Deb. Stock Red. Stock| | | |99 —102 xd 99 —102 | ... | 
19,894 | Central London Railway, Ord. Shares m , 10 | EST M 93— 1lO4xd| 9#— 10} 107 10 
129,179 Do. X IZ, do. do. £6 paid 10 |" sss .. | 5#— 6łxd| 5j— 6} | 65 .. 
59,254 Do. & [do Pref. half-shares £1 paid ie ese | „ E 1j— 1ixd| 14— 1$ | .. | ons 
67,680 Do. do. Def. do. 45 paid e . MEME RIT. 
630, 0007] City and South London Railway ... ne isa Stock IN 14495| 137 68 — 71 | 68 — 71 | 70 | 691 
22,500 | Do. do. Ord. shares, Nos. 1 to 22,500 £3 pd. | 10 | ... |... ; 19— 2} 23— 3} * 1 
32,098 | Crompton & Co., Nos. 1 to 32,098 ... m 59 TM 3 arm à 11— 21 lj— 2} | I vee 
Do, 5% Ist Mort. Reg. Debs., 1 to 743 of | 1 ЕС 
82,860 £100, and 901 to 1,070 of £50 Red. * vt m ce 88 98 2j 
99,261 | Edison & Swan Utd. El. Lgt., A" shares, £3 pd.1t099,261 5 5% 54% 21— 21 21— 23 28 
17,139 Do. do. do. * A" Shares, 01—017,139 | 5 5 95| 5496 4— 5 4— 6 EM 
194,023 Do. do. do. 4 95 Deb. Stock Red. | 100 | "^ TM 101 —103 xdl101 —108xd 
110,000 | Electric Construction, 1 to 110,000 ... eek aa T 215% 6% 21— 27 28— 28 à 
16,343 | Do. do. 7 95 Cum. Pref., 1 to 16,343 2| 7%| 7 * 31— 38 34— 38 БАГ 
111,100 Do. do. 495 Perp. 1st Mort. Deb. Stock Stock 106 —108 106 —108 «| 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 ... v 2 T „* TE wm Ж B— 8 
67,275 | Elmore's Wire Manufacturing, 1 to 69,385, issued at 1 pm. | 2 VOR MES 1— 34 + 34 
9,6001| Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 10 | 103%! 7% 7 95| 8 — 10 xd} 8 — 10ха | ... 
12,500 | Henley’s (W. T.) Telegraph Works, Ord. “ 10 8 % 10 & 12 Ф) 214— 224 | 214— 224 $a] 
3,000 | Do. do. do, 7 V Pref. ... *. 10| 7% 7 Y 7% 181—194 | 184— 194 | | 
50,000 Do. do. do. 45 Mort. Deb. Stock... Stock 4% 44%) 4495110 —115 |110 —115 ij 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works - 10 | 10 % 10 $110 $ 214— 224 | 214— 224 | 22 
300,000 | Do. do. do. 4 % Ist Mort. Debs. | 100 .. |... 102—106 |102 —106 |... 
37,500 Liverpool Overhead Railway, Ord. .. m yA aut | 10 22% 235 31951044— 10,4 | 108— 104 | 
10,000 + Do. do. Pref., £10 paid „10 5% 5 2) 5% 154—164 | 150—160 |... | .- 
37,350 | Telegraph Construction and Maintenance ... ái „ | 15 | 159] 15 95/85 — 38 36 — 39 | 88 | 87 
150,000 | По. до. до. 5 % Bonds, red. 1899 | 100| 5 %| 5 %| 5 95,102 —105 |100 —103xd | 1004 | ... 
540,0001 || Waterloo and City Railway, Ord. Stock ms ы ОО wu al | 122 —127 122 —127 1252 | 124 | 


t Quotations on Liverpool] Stock Exchange. 1 Unless otherwise stated all shares are fully paid. 
Dividends marked $ are for a year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 

*Birmingham Electric Supply, Ordinary £5 (fully paid) 104. London Electric Supply Corporation, £5 Ordinary, 34—4. 
House-to-House, 44% Debentures of £100, 105—108. *T. Parker, £10 (fully paid), 16. 
Kensington and Knightsbridge Electrio Lighting, Ordinary Shares Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 

£5 (fully paid) 12—12}; 1st Preference Cumulative 6%, £5 paid, 81—82. Dividend for 1896—6%. 

(fully paid), 73—81. Debentures, 106—109. Dividend, 1897, 

on Ordinary Shares 10%. 

* From Birmingham Share List. 


Bank rate of discount 24 per cent. June 30th, 1898). 


and friction, and also of ping the disagreeable noise caused by 
the rubbing of tus dry contest an the Galley wire. The new contact 
bar was made of aluminium, with channels to contain the lubricant; 
two of the most commonly used sections being shown full size in 
Sand 4. Aluminium was chosen for the contact bar with a view 
reducing its inertia, and thereby reducing the pressure necessary to 
make good contact. 
Since 1894 the frames of the sliding contacts used at Dresden 
have been made with depressible axes, fig. 5, & construction which 
reduces the strain on the arch during reversal and gives a flexible and 


THE SIEMENS-HALSKE SLIDING CONTACT 
FOR ELECTRIC TRAMWAYS. 


Im electric tramways with an overhead conductor, the current is 
taken off from the conductor, as a rule, either with a roller or a 
sliding contact. While the roller or trolley wheel is used exclusively 
in America (the country where it originated), and also in most cases 
in Germany, the sliding contact has hitherto been employed 
on the lines constructed by Messrs. Siemens & Halske. 


Fia. 1. 


The first extended ee of the sliding contact were made 


at Hanover and at At the latter place there are 165 motor 

tramcars at work fitted with the sliding n aer and Herr Stobrawa,” delicate support to the whole frame. This arrangement has been 

inspector of the city power station, has given a valuable report on found to be in every respect veru The triangular form, 

the working of this device as com with the trolley, derived fig. 6, of the new frame has been found to be & great improvement on 

from the extensive i at Dresden. the old square frame, which was liable to hook on to the trolley wire. 
When the arched sliding contact was first used at Dresden in 1899, 


In case the arch should slip from under the trolley wire, which may 
чы sg dur the trolley wire is considerably off the centre of the 

, the friction between the trolley wire and the sides of the 
moving frame is sufficient to bring the arch again under the wire, & 


the contact bar was of iron, and rapidly wore away the trolley wire, 
not only on account of the hardness of the material of the conta^$ 
bar, but because the frame was heavy and a strong pressure had to be 


applied to overcome its inertia and obtain good contact. This defect movement which is assisted by the elasticity of the side bars of the 
in the working of the iron contact was observed before much harm frame (see fig. 6). It is, th re, impossible for the contact frame 
was done, and the iron contact bar was replaced by a brass rod with to strike the cross wires and bring down the trolley wire. One 


a coating of soft metal (figs. 1 and 2). this device the wearing 
awsy of the trolley wire was , all wear taking place on 
the contact bar, which could be easily renewed. A further improve- 
ment was made by the introduction of a device for lubricating the 
trolley wire, which had the effect of still further reducing the wear 


* Elektro, Zeitsch., 1898, p. 108. 


specially important advantage of the Siemens-Haleke sliding collec- 
tor is, that the contact at the trolley wire cannot be accidently 
broken in ascending stee ients. 
Owing to the small diameter of the tubes of which the frame is 
made, it becomes almost invisible at distances over 100 paces. : 
The fact that the contact reverses itself automatically 
results in a great saving of labour to the tramway officials. This is 
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шз арса the case at terminal stations; and when traffic is suspenders used by Siemens & Halske comprise a supplementary 
by the blocking of the streets and the officials are fully wire, which does not interfere with the look of the trolley wire, and 

occupied looking after points, &c. The „оп the contrary,when . serves to prevent the sliding contact striking against the cross wires. 
the car is reversed, must be taken off the trolley wire, round It is frequently stated that the sliding contact wears away the 
the car and again paned on the wire, an operation which can trolley wire quicker than the trolley wheel. The experiments made 
only be carried out while the car is standing at Dresden have convinced Herr Stobrawa that the sliding contact 

Contact bars with the sections shown in figs. 2 and 3 are still in use exercises the most beneficial influence on the durability of the trolley 
st Dresden on the same lines, and they both show themselves to be wire. The sliding contact, on account of its li exercises 


equally good. At other places, excellent results have been obtained 
with the aluminium contact rail alone. The life of a bar coated 
with white metal is about two weeks; after which the coating must be 
renewed. The life of an aluminium contact rail is six to eight weeks 
(about 4,800 car miles). In Bile, the life of an aluminium contact 
mil is said to be about 12,000 car miles, but this difference may be 
explained by the larger section of the aluminium contact bar used at 
Bale. The maintenance of both kinds of contact bars costs about 
the same amount, namely, 008 äfd., which is a negligible fraction cf 
the total cost of maintenance. 

As already mentioned, the greasing of the trolley wire reduces the 
wear and the noise caused by the rubbing. The layer of grease also 
makes it an easy matter to rub off the hoar frost and ice which forms 
on the wire in winter. Otherwise this coating of hoar frost and ice 
very rapidly destroys the contact bar. The layer of grease must be 
very thin, and should rather occasionally be renewed and uniformly 
distributed on the underside of the wire by hand, or by an appliance 
fixed on & pole, than by putting an excessive amount of grease on 
the contact bar. 

Care must be taken, as already mentioned, to preas the contact rail 
on the trolley wire with sufficient force to prevent springing off and 


Еа. 6. 


. The Town Council at Dresden has fixed 7°7 Ibs. as the 
upper t for this pressure; bat, as a matter of fact, the pressure 
и considerably less. The pressure of the trolley wheel is very 
seldom less than the above, since the risk of the wheel slipping off 
the rail has to be provided against. 

The use of the Siemens-Halske sliding contact permits greater 
deviations of the trolley wire from the centre of the track than when 
the trolley wheel is used. For this reason, and by the consequent 
abolition of points aud crossing pieces, the look of the trolley wire 
и much improved, and ite construction cheapened. When the new 
lines were being constructed at Dresden, it was possible to work with 
temporarily fixed up trolley wires at difficult crossing points. The 


7 


a very small pressure on the trolley wire, and the pressure is applied 
only on the underside of the trolley wire. The trolley wheel, on the 
contrary, rubs on the sides as well as on the underside of the trolley 
wire, more especially at curves where there is a lateral pressure from 
the flanges. Consequently, the trolley wire is worn away y 
trolley wheel as shown at fig. 8, and by the aliding contact as shown 
3 i dd aes very IH lie further 
e e is but the wear makes ittle rogress 
after about 3 mm. has been worn off ао wire with а total 
of 8 mm. The progress of the wear tear of the wire has 
been carefully recorded at Dresden, by taking frequent measurements 


with the micrometer. On an average 0:4 mm. of the vertical diameter 
of the wire was lost in four years, so that there is still 96 per cent. of 
the original cross section left. On long straight sections of the 
trolley wire the wear is less than the average, while at the curves, 
owing to the lateral oscillations of the contact bar the wear is some- 
what greater, amounting sometimes to as much as 1 mm. Greater 
wear over very short sections is often apparently due to the wire 
having been partially annealed at the soldered joints. 
. Last summer the Dresden tramway management replaced the 
peeps Gd ке sliding кино а a 5 on of their line; 
one of the principal reasons for the c e very satisfactory 
working of the sliding contact on the central sections of t their system. 
Herr Stobrawa hopes that these results of its working at Dresden 
will help to make known the many advantages of the Siemens-Halake 
sliding contact over the almost universally used trolley. It is a pity 
that the author of this very able article did not make his investiga- 
tion complete by giving the relative amounts of en dissipated by 
the sliding contact and the trolley wheel, due to the friction bet ween 
them and the trolley wire. It has been asserted that at high sppods 
the energy dissipated by friction is considerably greater with the 
sliding contact than with the trolley. But the recent improvements 
introduced at Dresden may have altered this condition of 58. 


THE TELEPHONE INQUIRY. 


(Continued from page 31.) 
Tum Committee resumed its inquiry on Thursday, June 90th, Mr. 
Hanbury again presiding. i : 
i UNTEB, solicitor to the Post Office, was recalled and 


examined by the Cuamman in reference to the position of the 
Post Office with regard to the National Telephone Company in res 
to the areas which had been initialled by Mr. b, but which 


not been confirmed in writing by the Postmaster- General. 

The Wrrures said that, in his opinion, the National Telephone 
Mar gra disais wer to transact telephonic business in any area 
antil it was specified in a deed poll exeouted by the Portmasier 

What are the words of the agreement bearing upon that point ?— 
By Article 4 of the agreement of 1896 the company surrendered 
their right to carry on telephonic business, except under Article 1, 
are defined as one of the areas specified in the second schedule," 
and “any other area which may from time to time be specified by the 
Postmaster-General in writing.” 

тне isp have not been specified by the Postmaster-General in 
wri —No. 

And we have an undertaking that they will not be so specified 
ап ‚п Сеш has reported ?—That, I believe, was stated by 

. Lamb. 

That being the legal position, the company, under their agreement, 
have no right whatever to work in those initialled aress ?—No, 
not in any areas, unless they are specified in this deed of 1896, or 
some such legal document executed by the Postmaster-General. The 
mere initialling by an officer of the National Telephone Company 
does not, in my opinion, amount to a specification by the Postmaster- 
General in writing of the area. If there was a definite letter signed 
by the Postmaster-General, or by someone in his name, agreeing to 
an area, I think it would be sufficient. 

You are quite clear, at any rate, that the company would be in- 
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fringing the rights of the Post Office if they began to work in these 
merely initialled areas ?—Yes. Of course I am speaking as a matter 
of strict law. | 

We have only to do with the strict law. Is any other consent 
required before they can work in such areas? — No. Directly the 
хе ыо преса under that article, then their rights to work іп 


How about the local authority ?—It is not necessary that they 
Should get or from the local authority as to working. The 
consent they have to get from the loca] authority is the consent to 
exercise the Postmaster-General'’s wayleave powers within that area. 

They could not do much without exercising the wayleave powers, 
and therefore, before they begin operating in these areas, erts spas 
require the consent of the local authority ?—No. I do not k you 
can take it in that way. They might fly а wire over the street, pro- 
viding it does not interfere with the ordinary user of the street, and 
th if they can get the consent of private persons for attach- 
ments to their houses, they can carry overhead wires through any 
urban district without the consent of the local authority at all. 

Mr. BazgrLEY: And in absolute defiance of the local authority ?— 
That is a mode of expression, but you can put it in that way. 

The OnBaIRMAN: I understand that, in addition to getting the 
written consent of the Postmaster-General before they can begin to 
bring their service into operation, the company have to get the con- 
tent of the local authority so far as wayleaves are concerned ?— Ves; 
if they want to take up streets, or to exercise any power, except of 
flying a wire at a height which does not interfere with the ordinary 
user of the street. 

Sir J. Моорнооѕв: Do you know that the practice has been to 
act, with regard to these areas, upon the initialling of an officer of 
the Department ?—Yes. 

What would be your opinion, if it were established that these 
initials of the officer of the Department had been placed there by 
the authority of the Postmaster- General ?—I think that, as a matter 
of strict law, that would be sufficient. We have an Act which says 
that an instrument may be executed by a secretary in the name of the 
Postmaster- General, but that is a special mode of execution, and I do 
not think that the initialling on a plan of those areas would be 
sufficient. 

By Mr. Commn: It was his opinion that the moneys of a public 
fund could not be used by a 1 for the purposes of telephone 
оп rise, except, perhaps, by the Corporation of London, which was 

a on. 

The CHAIBMAN : Assuming there was no Post Office service in New- 
castle, and only the excbange of the National Company, has not the 
Post Office a perfect right to insist upon the National Company con- 
necting its exchange with any trunk wire?—I should like to consider 
that question. It puts the matter in an awkward way. 

The Онагвмлх: You see the importance of it? 

WrtNESS: Yes. Of course, it does not represent the usual 
practice. 


The Снатвмли: I do not care about the practice; I want the law. 


I ask you whether it is not possible for the Post Office, by putting a 
small exchange area just outside the area of the National Company at 
Newcastle to the two sets of subscribers into direct communica- 
tion ?—I will der the point. 

Bir Jamms RUSSELL, a former Lord Provost of Edinburgh, and 
member of the Town Council, stated that he had never yet met & 
subscriber in Edinburgh who was satisfied with the service of the 
National Telephone Company. The inefficiency of the service was 
partly due, he thought, to the want of double-wire system, partly to 
the want of efficient employés to attend to the switchboard, and 
partly to the want of proper discipline among the employés. His 
view of the general situation was that the present telephone service 
was a source of social discontent because, owing to the heavy rates 
charged, the poorer classes of the community were entirely excluded 
from its use. His ideal telephone service would be one which would 
put the use of the instrument at the disposal not merely of the commer- 
cial, but even of the working classes. He did not mean by that that every 
working man should have a telephone in his own house, but that there 
should be instruments all over the city to which he should have 
ready access. Не would like to see а state of things in which the 
ordinary shopkeeper, in order to add to the attractions of his shop, 
would have a telephone there for the use of his customers and anyone 
who cared to enter the shop. If the municipality had the service in 
its own hands, the rent of the instruments would be a moderate one, 
and the shopkeeper would have no difficulty in recouping himself. 
At present a shopkeeper could not adopt this course, because the 
telephone Niger td insisted upon the use of instruments being con- 
fined to su rs. If the inburgh Corporation were granted a 
license they would be quite prepared to make the instruments o 
for general use. He would give shops, for instance, the same privi- 
leges as were now enjoyed by hotels in the matter of telephonic com- 
munication. They had been advised that the Corporation could pro- 
vide an efficient municipal telephone service for an average of less 
than £5 per annum per instrument. Business houses using the 
instrament frequently would be charged somewhat more, and house- 
holders who used it less frequently, would be charged somewhat less 
than £5. The length of time for which a municipal license should 
ran would depend a great deal upon how the license was to be ter- 
minated. If they were to hand over their undertaking before they 
had had a reasorable 7 within which to recoup the money 
invested, then they should expect the Government to take over their 
plant and give them com on. If they had a period of 25 years, 
or even 21 years, in which to work the license, they would be able to 
repay the money invested by means of а sinking fund, without levy- 
ing extra charges on the su bers. He did not think corporations 
could 5 work а telephone service if their licenses had to 
come to an end 1911, unless there was a distinct understanding 
that the Post Office would take over the plant at its then value. The 


— 


Corporation of Edinburgh did not to make the service any 
charge upon the rates. It must pay its own way. 

By Mr. BoscawEx: They would undertake to supply everybody 
and to give no preferences. He did not envy the tion of & popu- 
larly elected body like a town council, which gave, or proposed to 
give preferences. : 

y Mr. BanTLEY: The Corporation would allow subscribers the 
most liberal terms as to hours of service, including Sandays. It was 
true the Corporation did not allow tramcars to run in the streets on 
Sunday, but they would allow people to talk through the telephones 
on the Lord's day. 

Mr. NICHOLSON, representing the Tunbridge Welle Telephone Sab- 
scribers’ Committee and the local Chamber of Commerce, said the 
Co tion of Tunbridge Wells were anxious to have a license to 
work the telephone within their own boundaries. The estimate which 
had been submitted to them showed that they could give & more 
efficient service than that of the National Telephone Company ata 
rental per subscriber of £5 a year, including the royalty to the Post 
Office. An agent of the National Telephone Company had informed 
bim that it was no use their agitating in Tunbridge Wells against the 
company, because the National Telephone Company were really and 

ractically tbe junior partners of the Post Office. He would under- 
sko to furnish the Committee with the name of the agent. 

Mr. А. C. Morton, formerly M P. for Peterborough, speaking on 


behalf of the Corporation of London, said his experience was that 


. the National Telephone Company's service in London was not only 


very bad, but that it was the worst in the United Kingdom. 

The CHAIBMAN: Can you speak for all the towns of the United 
Kingdom ?—I can spesk for a large number of places where I have 
bad the opportunity of testing the service. { 

Do you know any special reason why it should be worse in London 
than it is ia Manchester ?—Oaly the reason that London has been 
more victimised by companies t any other part of the United 
Kingdom, and they seem to think they can do just as they like with 
London. 

Is there anything in the conditions of the London streets or atmo- 
sphere, or the number of wires overhead, that makes it more difficult 
for the company to work in London than in Manchester ?—I am 
afraid I am not expert enough to say, but I should not think there 
was anything in the atmosphere of the City of London to affect the 
telephone. 

Oontinui , WrrmEss said in his opinion nowadays the telephone 
was an absolute necessity now for business, and £20 per annum was 
too high a price to pay forit. Toa big merchant £20 was as wr 
but the telephone was not really effective unless they got the li 

le to use it as well as tho big ones, because the big man had to 
. with little men as well as with big ones. He thought 
that а good service ought to be had for £10. The Common Oouncil 

passed a unanimous resolution declaring that the се ger- 
vice should be under the management and control of а public autho- 
rity, and they used a term “public authority” because they had 
formed a definite opinion against any compan 's continuing to have 
it. He did not think the Corporation would have any objection to 
the County Council's being the authority at all events, they had 
expressed no opinion the County Council The Oounty 
Council, however, only represented 120 square miles, the area of the 
metropolis, whereas the London area of the National Oompany was 
a little over 600 miles. Oonsequently, besides the County Oouncil 
and the City, a lot of other authorities would have to be brought in, 
and it had been suggested, as a possible settlement, that there should 
be some statutory committee to manage the whole area of 600 square 
miles. 

Mr. G. GREEN, an alderman of the Norwich Town Council, said 
that their Corporation had been anxious for some years to obtain a 
telephone license. The charge of the National Company at present 
was £8, but in a town like Norwich, the tradesmen of which were, 

erally speaking, in only a small way of business, this was excessive. 
The view of the Corporation had been, and was now, that they should 
have the right either to work the license themselves, or to hand it 
over to be worked by a nis рана and accredited company under 
Parliamentary or municipal control It would be a stipulation if 
the license was handed over to a company that it should be worked 
on exactly the same lines as if the Corporation were working it them- 
selves. By handing it over to a company they would at once avoid 
the question which had been raised several times before the Committee 
of The Caamaa Supposing the Corporation found that th 

The : Bap e on foun e com- 
pany to which the license was handed over was going to be bought 
up by the National Telephone Company, what action would they 
take ?—In such a case we should deem it incumbent upon us to take 
steps which would prevent the initiation of such a proposal. If they 
refused to go on with the work they must hand back the license to 
the Corporation. | 

Mr. Nicon: You could have a provision as to forfeiture ?—Yes. 

The CHAIBMAX: Would you control this company as to charges ?— 
Absolutely. . 

And would you compel them to supply everybody with telephonic 
communication ?—EF verybody of credit. 

Everybody who could pay their subscriptions in advance ?— Yes. 

The Wrrness, in reply to other questions, said that if the difficulty 
of borrowing money for the purposes of pice got enterprise were 
got over, he thought the Corporation of Norwich would rather incline 
to work the license themselves. 

Tae Committee adjourned. 


The Committee resumed its inquiry on Tuesday, Mr. Hanbury in 
the chair. 

Mr. Lrozp,town clerk of Huddersfield, recalled, said it was common 
ground between the Corporation and the National Telephone Com- 
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pany, that the present service was not an efficient one, and it had been 
y admitted in letters that had passed between the general and 
district managers of the company and the Corporation. 
Mr. H. G. Стави, town clerk of Liverpool, said he wished to give 
evidence on behalf of the Liverpool Corporation and the Association 
icipal Corporations. . There were certain resolutions passed 
the latter body, one of which was to the effect that in the event 
the Postmaster-General not taking over the telephone service it 
should be competent for municipal or other lccal es to undertake 
such service. 
CHAIRMAN : On behalf of the Liverpool Corporation, I under- 
that you oppose that ?—Yes; the Corporation of Liverpool are 
now and always have been opposed to any dealing with the telephone 
system as a national matter. | 
O1 what ground?— Oa the grounds that the telephone system 
to be treated like the telegraph system, as a matter, 
the importance to great commercial centres of commu- 
icati only within their own particular municipal or urban 
utside them, and also of eee with other towns 
that the service cannot be satisfactorily supplied, unless 
concern is under the control of one body. 
licy been embodied in a resolution of the Corpora- 
resolution was d on-May 20th last to that effect. 
the Wrrnzsa said that they would rather prefer the 
ing company to a municipality. He did not concede the point 
National Telephone Company must exist until 1911—he 
that satisfactory arrangements might be come to between 
company and the Government, by which the latter would take 
one service of the entire country. The Post Offica 
uired the trunk lines ata price of 10 per cent. beyond 
cost, and having done that he failed to see why there 
any great o in the way of their acquiring the 
of tho system. 
Is the telephone service in Liv 1 efficient at the present time? 
—I think the telephone service in Liverpool is as good as one could 
y expect from any company working under the conditions 
National Telephone Company have been, but we are going, 
to very largely improve it under an agreement which the 
tion have made with the National Telephone Company, 
ich in consideration of the Corporation allowing them to place its 
und, is to convert the whole of the single 
in Liverpool into a metallic circuit. All the wires that 
y be laid un und are to be laid in tubes in subways 
en once the work is done there will bs no further taking up 
streets. In order to protect the public as much as we could we 
an agreement that the company shall not raise their existing 
and tbat they shall be forced to supply all the people in 
who wish it under the same conditions. That is to say, that 
they shall abolish what I may call undue preferences. The agree- 
ment further provides that the company shall pay to the Corporation 
a reasonable rent for the use of the streets; that all street work 
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pe rices to subscribers in any city or area, otherwise than thcse 
m Har: 
1 


Liverpool, then they shall bring down the charges in 
What is the 
connection, and 


by anyone wishin 
be did not 


arise from the present single overhead wire system 
would be done away with. . 

You said that part of the agreement entered into between the Cor- 
poration of ста! and the National Telephone Company was that 
they should abo undue preferences; do they exist to any con- 
tderable extent ?—I do not think so. The words were put into the 
because, in our view, that is a condition which ought to 
be imposed upon every rpg d that has any concession granted it 
for the supply of any service of this character. That was one of the 
points that I raised at the very commenoement of this telephone 


As regards your own streets and wayleaves in Liverpool, have you 
any complaint to make as to the existing law ?—Not at all. Replying 
farther to the chairman, the Wrruess said that if it were desired to 
have a twin-wire system properly constructed and worked it must 
be underground, and it did not make any difference to the 

whether the streets were broken up by the municipality or 
the National Telephone Company. He was of opinion tbat the 


National aei Fera Company it was 
that munici could do so. In Li 
&ribers to the Post Office telephone, and t were big firms who 
wanted to get on the trunk lines. 
What is the present number of subscribers to the National Tele- 
in Liverpool ?—1 think the number is nearly 10,000, 
and about 5,000 of them are within the City honndaries. Continuing, 


the Wrrnxss said the population of the telephone area of Liverpool 
was between 850,000 and 900,000. Oompetition was absolutely im- 
ible under the agreement of 1896. If they could conceive 

1 starting to-morrow to build up a municipal telephone, it 

would take at least two or three years to do it, and whilst they were 
building it up, and until they had got at least 5,000 or 6,000 sub- 
scribers, hard! anybody would come to them, for the simple reason 
that they would prefer to рау £8 108., and be put in communication 


with the whole area, rather than pay £6 108. to be put in connection with 


the few people who were subscribers within the municipal area. The 
effect of the Corporation attempting to build пра municipal telephone 
in opposition to the National Telephone Company which now existed 
would simply mean that for two or three years the Corporation would 
get no income at all, and all the time they would be spending capital 
on which no interest would be forthcoming. And then supposing they 
saw their way to reducing their charges by £2 per subscriber, he was 
afraid the National Telephone Company would do the same. Speaking 
from practical experience, he did not believe that 10 per cent. of the 
ratepayers in Liverpool would subscribe to the telephone even if the 
charge was reduced to one-half the present amount. In Liverpool 81 
per cent. of the total number of asseesments were under £30 a year, 
and it was not reasonable to suppose that many of that class of people 
would be found willing to subscribe to the telephone; they simply 
had no use for it. The telephone was of importance to commercial 
men, and to such the question of an extra £1 or £2 for the charge was 
a very small matter. What they required was a better telephone 
system—one that was developed more than the present in the matter 
of trunk lines, &c. If they could get it cheaper so much the better; 
but let them have a better service, and the cost did not so much 


Your idea is that the trunk system of telephones wants developing 
more than perhaps the connection between town and town ?—Yes, 
we could do with a very large increase of trunk wires. We want 
several more trunk lines between London and Liverpool. | 

For the purpose of telephonic communication between the Liver- 
pool area, do you think there is anything wanting to develop that ?— 
I think the company are doing their very best to make the present 
system a good one by laying down this double wire system. I have 
been told that they are pene £150,000 over the work. 

You don’t think that the telephone is likely to be of general bene- 
fit ?—Not in the sense that it is of benefit toa large proportion of 
the population, because I cannot conceive than any proportion 
of the population will ever use the 3 "M 

You are aware of the large use made of it abroad 7—I have heard 
of several towns abroad where the telephone is said to be used a 
great deal, but I don't know the conditions of those towns, and 
whether they are comparable to English towns. 

Mr. BAR Don't you think if the facilities were increased and 
the charges reduced the number of subscribers would increase ?—I 
don't think it would make very much difference. Almost every 
business man in Liverpool bas the telephone in his office, for which 
he pays £10 a year, and he can have a connection with his private 
residence for another £8 103. Continuing, the WrrsEss said that if 


the telephone were made cheaper and more efficient there might be 


some extension of its use, but he felt certain that there would be no 
reduction in price if the municipality worked a competitive system. 
He came to that conclusion because, for one thing, a company work- 
ing for a profit could get its labour pin d than a municipal body 
which was subject to periodic elections. Therefore, he did 
not think there would be any saving in working expenses so 
far as the employment of operators, &c., were concerned, in 
fact, he should rather say that there would be a tendency to 
increase the charges by the payment of higher wages. That being 
the case he did not see how it would be possible fora municipality 
to work an independent telephone service in competition with the 
National Com pany a a cheaper rate. Bo far as he could calculate 
from the N ati Company's accounts, about 55 per cent. of their 
gross revenue was absorbed in working ses, Which was exclusive 
of the 10 per cent. royalty paid to the Government, which practically 
made the expenses 65 per cent. The telepbone charge in Liverpool 
was £10, but after deducting the royalty the company only got £9. 
According to Mr. Preece’s evidence before the last committee the initial 
cost of building up a telephone service was about £40 a subscriber, 
and on those figures he did not see how the Co tion could possibly 
make the thing pay. After they had their expenses and 

rovided the money for the sinking fund, there would be very little 

J ifference indeed in the prices at which they could supply 
the service and the present charges of the National Company. 
Of course his conclusions would be somewhat modified if Mr. Preece 
had redaced his estimate, but at present he was not aware that he 
had done so. | 

You think that the Liverpool Corporation is quite unable to com- 
pete in these matters with a private company ?—The Corporation do 
not think it desirable to enter into such a competition, and personally, 
I think it impossible for them to compete successfully. Liverpool 
owned and worked its tram ways, electric light, and waterworks. The 
electric light paid well. They had reduced the price to the consumer 
from 7d. to 5d. per unit, and made a profit of £28,000. 

Do you see any difference between the Corporation undertsking 
the supply of the telephone and of th» electric light ?—Certainly ; 
ш аре eleotric light we have no competitors, but in telephones we 
ghould. 

Replying to Mr. CawrLzy, the WrrNESS said that the Corporation 
paid about £1,60) a year for the use of telephones. His own opinion 
was that the small tradesman would not take the telephone, even if 
he could get it for £5. 

By Bir Jamzs WoopHouss: Supposing they could get the service 
for £5 per annum, he did not believe it would result in doubling the 
present number of subscribers in Liverpool He did not admit, how- 
ever, that the telephone could ever be worked at that figure. The 
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‘Government ought to be able to work the dug en: economically 
than anyone, and they would probably be able not only to improve 
the service, but to reduce the charges. He felt very strongly that 
that was the ultimate solution of the matter, therefore he oppose 
the granting of licenses to municipalities, because it would it 
muoh more difficult for the Government to get control of the за 
as а whole at some time or other. His view was, that they ought not 
to морао anything which was not of benefit to the large 
majority of the yor. ` 
. Hannisoy, Town Clerk of Leeds, stated that his Corporation 
bad entered into a similar sgreement with the National Telephone 
Company as that described uy the last witness. He did not seo a 
very great difference between municipalities supplying the electric 
light and telephones. There was, however, this difference, that the 
electric light war, as a 1ule, confined to tbe municipal area, while the 
telephone service was one that went far beyord the city boundaries. 
The telephone service was of importance to the whole community, 
and should therefore be dealt with from a national point of view and 
m d by the State. He agreed with the last witness that should 
the ernment at any time decide to take over the whole system, 


resent system. They 
there were so many 


desirability of municipalities undertaking the telephone service in 
General т-а, Ж 


to do во 
The CHAIBMAN: Then 


Ths нашы: ve ule nang we eft pone у i 
| ITRESS: Yos, ing over of the telephones e 
Government 


The Committee then adjourned. 


SOME NOTES ON THE PRACTICAL USE OF 
SINGLE-PHASE ALTERNATING MOTORS. 


By E. E. HOADLEY, Chief Assistant Engineer, Worcester 
Oorporation. 


AT the present time there are two facta which are very 


gradually forcing themselves home in the minds of that 


portion of the British public interested in the supply and use 
of electricity for power purposes. These facts are :—(1) 
That by far the larger proportion of central stations, existing 
and contemplated, supply a single-phase alternating current. 
(2) That it is both practicable and convenient to use such а 
current for driving machinery by means of motors. 

It is still a matter of the greatest difficulty to persuade either 
the owner of a large factory, taking, perhaps, several 100 H.P., 
or a man with two or three small machines, that an installa- 
tion of motor driving is anything more than a costly experi- 
ment, in which the chances of failure are about 10 tol; yet 
this question is one that our Cortinental competitors in the 
world’s markets have settled for themselves some time ago, 
and have reaped a considerable benefit by a liberal use of 
electrically driven machinery. 

My friend, Mr. Eborall, has already, through the medium 
of your columns, admirably explained the construction and 
good and bad points of most of the alternating motors at 
present on the market, so I will confine myself to a few 
facts abont their behaviour nnder actual working conditions. 

Here, in Worcester, a town in no ways celebrated for its 
go-ahead policy, the single-phase current is more used for 
motor work than in any other town in England, excepting 
London. The central station was laid down in 1894, and is 
somewhat remarkable from the fact that it is one of the few 
stations in England where water-power is used. The water- 
power, however, is only an auxiliary, as, although the maxi- 
mum | on the station is about 880 kw., 120 kw. is the 
most that can be done by the water-power under the most 
favourable conditions. 

The current is generated at a pressure of 2,000 volta, with 
& periodicity of 100 per second, which is not an ideal 
frequency for motor work ; it is distributed at a pressure of 
100 volts. 

There are at present on the circuits motors representing 
an aggregate of between 90 and 100 B.H.P., while another 
motor of 12 H.P. will be connected up in the course of a few 


weeks. They are in use for widely-differing purposes, 
including the following:—At the Oorporation Waterworks 
the pumping for the high level parts of the town is done by 
two motors, each of 30 H.P., made by the Oerlikon Com- 
pany, of Zurich, Switzerland, driving by means of belts 
three-throw horizontal pumps; a factory for the manufac- 
ture of tins, including those used by Messrs. Wills for their 
tobacco, and by the Platinotype Company for their photo- 
graphic paper, 18 partly driven by a 6-H.P. motor, also of 
the Oerliken Company's manufacture. It would be difficult 
to imagine & more arduous condition of service for an electro- 
motor than driving a row of tin stamps, the load being con- 
tinually and almost instantaneously varied from something 
over full load down to a very small fraction of this. Yet so 
successfully has the motor done its work, that the owners 
are now installing another motor of 12 H.P. to drive 
another set of pense | 

There are a number of other motors, varying in size from 
8 Н.Р. down to у; Н.Р. being used for nearly every pur- 
pose for which motors can be used, guch as driving fans, 
coffee grinders, barbere’ brushes, cartridge-filling machines, 
machines for tearing fiock and combing hair in an 
upholsterer’s factory, and many others. 

An 8-H.P. motor was some few months ago put in to 
partly drive A paoe works, the motor working on the 
same line of ing as a gas engine of about 6 H.P. This 
state of affairs was hardly satisfactory, and caused a good 
deal of trouble and inconvenience to the owners of the 
works. The reasons for this trouble were probably the fol- 
lowing :—firstly, the motor was a synchronous one, and, ав 
such, could only run at one fixed speed, consequently, when 
running with the gas engine on the same shaft, would tend 
w a the speed constant whatever the load, until it was 
loaded past its critical point and ran out of step; as machine 
after machine was thrown into gear, the speed 
engine would tend to drop slightly under the increased load, 
but this would mean that the speed of the line of shafting 
would be diminished too; this, however, could not occur, ав 
the speed of the motor could not alter; consequently the 
motor took up more and more of the load until it ran ont 
and stopped, and it could not ba started up again without 
throwing the machines out of gear. Not only was the 
eudden stoppage a great nuisance, but the overload the motor 
would take before running out caused much over-heating, 
and would in time ruin the insulation. 

The second reason was, that when starting ар the motor, 
a transformer action took place between the windings on the 
field poles; and between the windings on the two adjacent 
poles forming the ends of the field circuits, there existed a 
momentary E.M.F. of somewhere about 4,000 volts, which, 
as the windings were almost touching, was very likely to 
break down the insulation and spark across; thie, indeed, 
occurred on two occasions, necessitating rewinding the poles 
and causing serious stoppages. 

Notwithstanding all these disasters, во convinced were the 
owners of the factory of the benefits of electric driving, that, 
instead of paar ema turning round and saying hard things 
against everything electrical, they only ordered a motor of 
a non-synchronous type of the Langdon-Davies make, which 
is working very satisfactorily, and hus only one disadvantage, 
that being, that it has to be started up on a loose pulley, 
whereas the synchronous motor would start under a good 
proportion of its rated output, and did not take an excessive 
current to do во. 

As I am looking at this question of the use of alternating 
motors from the point of view of a central station engineer, 
perhaps a few words on the charges to be made for the power 
supplied to them and their effect on the lighting will be of 
interest. 

First, as to the charges; there are many central stations 
nowadays where an equitable system of charging for all 
energy consumed is in force. There are two systems which 
are quite sound, either the well-known and largely adopted 
one propounded by Mr. Arthur Wright, of Brighton, and 
called after him, the Wright or Brighton System, and the 
one proposed by Dr. John Hopkinson, and in use at Man- 
chester, Hammersmith, and other places. The principle is 
the same in both, and is this—that anything that demands 
or may demand a supply of electricity during the hours of 
maximum load, shall bs its proper proportion of the stand- 
ing charges; in the first method this is obtained by charging 


of the gas. 
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all electricity consumed up to a ons or two hours daily use 
. a high prioe, and all used in 

this at a price 5 above the running costs; 
second method by a charge per quarter per kilo- 
wait demanded, and a price per unit just covering the 
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Tooke in use during the hours of heavy 
ust and equitable arrangement, and as they 
аде а good many hours per day, the 
unit comes out fairly low, more nearly 

the greater number of park 

ut in cases where motors n — 


ИШЕ 
1 
e 
Ha 
8.8 8 8.82. 8 
d 28 ts 
ШШ 
Hor 
2888 
ARK 
BRE 


E 
l 
3 


hare a good example of this, tho two 
. motors at the waterworks are Аар 
do dosi арына 


ү: 


of load, and conseq be 
y charged э the very | ow rate of 1 
may appear pear on the face of it, there is a 
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зу entirely steam-driven station can afford to sell 
when used under similar conditions at a price equal 
slightly above, 144. per unit. 
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hour's daily use of their maximum demand, 6d. per unit. A 
few figures with regard to the waterworks motors may be ne 
interest. They are actual figures figures got from personal o 

tion, or extracted from the books of the Corporation. 


No. 1.—One motor running for 9 hours 30 minutes. 
Energy consumed, 168 B.O.T. units. 
95,000 gallons pumped 300 feet. 
No, 2.—One motor running for 6 hours 45 minntes. 
Energy consumed, 212 B. O. T. units. 
67,500 gallons pumped 300 feet. 
No. 3.—One motor working 11 hours 45 minutes. 
nergy consumed, 212 B.O.T. units. 
117,500 gallons pumped 300 feet. 
Average.—18 B.O.T. units used per hour = 18,000 watts. 
Apparet. t watts = 12 amperes x 2,000 volts = 24,000 watts. 


dd = 45 = power factor. 


From this we see that there is another slight disadvantage 
in the nse of alternating motors, especially if manng Uei 
the power factor being so low, the alternator is overload 
000000. ital 

cost per kilowatt laid down, for to obtain anything Ша the 
е of the engine the wi alternator 


there are several motors running underloaded and practically 
vo incandescent load on, and aa 1 load in 
when there are no motors on. 


the larger motors which have an сісу. of 88 ог 84 per 

"Vim full load, but is correct for motors of about 5 to 

, The total efficiency of conversion of the waterworks dps, 
pei haro tafen haphazard, and are ol a set at 
taken haphazard, and are mee like the 
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combined with g 


10, 000 gallons raised 300 feet in 1 hour. 
10.000 x 10 x 300 
— 60 

10,000 x 10 x- 300 


———M—— B zb P. 
60 х 383,000 ы 


18 unita per hour = 19 X 1:000. 94.1 p gr p, 


746 
15°15 ; 
«Qr? a total efficiency of 66:5 per-cent. 


which, considering the two facts that the motor was not 
running at its most efficient load, end that the idet] 
8 the best of their kind, is an 

result. 


foot lbs. per minute. 


From these figures 1 
hour a height of 300 feet costa 28. 28. 3d. 

Or that an actual Н.Р. (as measured by the water lifted) 
costs 1*8d. per hour at 14d. per unit. 

Another bugbear to the use of alternating current motors 
which has at various times b2en put forward by their oppo- 
nents is, that their use will very seriously interfere with the 
lighting. of Pressure во necessary for good incandescent 

ing 

My own experience has led me to the conclusion that, 
under certain conditions, there is some truth in this state- 
ment, though Iam of opinion that the difficulties arising 
in this direction are far from insurmountable. 

With alternators having a very drooping characteristic, as 
nearly all alternators with i iron in their armatures have, this 
is a somewhat serious matter. The “blink” on the lights 
caused by the sudden switching on of an induction or other 
alternating motor may be said to have two com posent 
causes; firstly, owing to the momentary variation of speed 
produced by the sudden increase of load; in badly governed 
engines this decrease of speed may be more than momentary, 
though with an engine having plenty of fly-wheel effort 
governing, and with our increasing 

with such effects in engines used for кы 
work, this should soon bscome a thing of the past; 
there is the other reason, the rush of current, a good ded 
out of phase, through the alternator armature, reacts on and 
distorts the field, ind. as it were, dams back the magnetic 
lines; this ів а more serious obstacle and very difficult to 
overcome, 

I have seen a 6 H.P. induction motor switohed on, which 
caused а most pronounced “blink on the lights, even though 
a 125 kw. alternator was supplying the bus bars at the time, 
and every care was taken both in switching on the motor 
and having а switchboard attendant and engine driver 
standing ready. I ought to say, however, that the generator 
was running with very little load on at the time. The little 
1 Н.Р. motors used for runniug Ferranti rectifiers, under 
certain conditions, cause a regular pulsation on the lights, 
noticeable, though. faint, as they are running up to 

y when nearing synchronism, the pulsations on the 
lamps being synchronous with the “beats.” This effect was 
noticed when the rectifier motors were sppplied with current 
Tom гуы alternators, and aot ta 35 could 

detected by a practised eye w 00. or, 
nothing very "objectionable, and was not ыт the 
whole gystem of supply, but only in or very near the station. 

With machines having no iron in their armatures, as the 
Mordey alternators at Worcester, a 30 Н.Р. motor can be 
put on without any ptible variation in the lights, unless 
the machine has almost no lighting load on ab the time, 
when a slight drop is apparent; as I have already stated, the 
control of the waterworks motors is in the hands of the 
engineer-in-charge, for the men at the waterworks are not 
allowed to stop or start a motor without instructions by tele- 
phone from the lighting station. The 80 H.P. motor, Which 
is started on a loose pulley, takes a starting current of from 
16 to 18 primary amperes, which current is, of course, a 
great deal out aT phase with the volta; this soon drops to 8 
or 9, and as the pumps are opened out, rises to abont 12, 
which is the normal working current. 

The motors are started up by the stoker or labourer on 
duty at the waterworks, and once started, need no attendance, 
skilled or otherwise: for as soon as they are started, the door 
of the motor house is locked, and the stoker goes back to his 
fires, The care with which the motors are started makes all 
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the difference, whether it is noticeable on the lights or not; 
if a man cuts out all his starting resistance with one turn of 
the switch, there is bound to be a momentary jump, but with 
ordinary care there is nothing to be. seen, even if one looks 
for a jump. 

The other motors of 8 H.P. and downwards cause no in- 
convenience of any kind; the larger ones have regular hours 
of running, and beyond the fact that the switchboard atten- 
dant alters his regulator slightly when they come on or go 
off, no notice is taken of them. | 

I think I have now said enough to show that the case of 
interference with the supply of light is not so strong as has 
sometimes been put forward, and that what difficulties 
do exist are neither very great, or ones that cannot, with 
increasing knowledge and experience, be overcome. 

By the above facts, I think I have proved that in at least 
one town in England the problem of the use of single-phase 
alternating motors has been tackled with a fair amount of 
success ; and I venture to predict that when it is more widely 
known that, under certain conditions, the use of motors of 
this type is a success both commercially and technically, and 
with the improvements which are now baing made in these 
motors, and with our seeming reluctance in this country to 
take up two or three-phase working, central station engineers 
will be able to add to their day load very considerably, in the 
course of the next year or two, by the use, for many and 
various purposes, of single-phase alternating motors. 


NEW PATENTS.—1898. 


Compiled expressly for this journal by W. P. Tuomrsom а Or. 
_ Biectrical Patent Agents, 393, High Holborn, London, . O., te 
all inquéries should be addressed. . 


13,666. “ Improvements relating to electrical fuses.” W. CLARK. 
Dated June 20th. 


13,680. "Improvements in secondary electric batteries or accumu- 
lators.” B.W. and H. J. CLARK. Dated June 20th. 


13,682. “Improvements in electric incandescent lampe" V. 
Влоттив and E. pn Maroay. Dated June 20th. (Complete. 


18,687. “Improvements in electric arc furnaces.” Р. С. Day and 
3 ACETYLENE ILLUMINATING CowxpP,xv, Ілмітвр. Dated June 


18,702. ‘Improvements in dynamo-electric machines and electric 
motors" H. F. Jozn, jun. Dated June 20th. 


13,707. "Improved electro-acoustic telegraph with Morse trans- 
mitter.” N. FLBOHTEMMACHER. Dated June 20th. (Complete.) 


13,709. “Improvements in or relating to the electric propan 
trains. . une 20th 


of railwa . О. Н. Е. Kaszmrowsky. Dated А 
(Complete. 

13,721. Improvements in ded electroliers.” J. G. B. 
CUNNUNGTON. ted June 20th. (Complete.) 

13,765. “Improvements in quadru and multiplex phy 


and to apparatus for use in on therewith.” 8, G. WE. 


Dated June 21st. 


19,769. “ Spr ment and useful application of the electric force 
to мнн and as of а] kinds.” M. Vass nun. Dated June 


13,781. “ gor in automatic electric block signal systems 
for railways." О. Wenner. Dated June 21st. ( Complete.) 


13,793. “Improvements in electric generators.” H. EDWARDS. 
(P. A. Emanuel}, United States.) Dated June 21st. (Complete.) 


13,827. “Improvements in speed varying devices and electric 
motors for ute therein.” R. BaLrmLD. (В. H. Hassler, United 
States) Dated June 21st. 


13,833. “ Sub- station equipment fuse box." T. Бооке and W. H. 
GS DAL. Dated June 2204, 


13,861. "Improvements in and connected with the electro-depo- 
sition of copper and other metals on rotary cathodes.” W. E. Hmys. 
(E. Dum , France.) Dated June 22nd. (Complete.) 


13,882. us employed in wireless tele- 
graphy.” G. e 22nd. 


“ Improvements n 


13,895. “Method of reducing the energy of 
electrical transformers when the output is » Brite 
Ввотыввв & Oo. Ілмітвр. (Siemens & Halske, Aktien Gesell- 
chaft.) Dated June 22nd. (Complee.) 

18,942. Combined standard and portable electric light." Р. 
THOMSON. Dated June 23rd. f 
` 13,943. “Improvemements in the filaments of electric incandes- 
cent lamps.” W. A. Coates and R. L. Woop. Dated June 28rd. 


13,946. “А new and improved electric connection and coupling." 
W. H. Номт. Dated June 23rd. E T 


13,951. “Improvements in metallic tubular conductors for 
teoting electric wires and cables.” G. M. Srmwarr. Dated June 


13,960. “Electrode for accumulators.” Н. Раим. Dated Juné 
23rd. (Complete,) SS 


13,969. "Improvements in trembler interrupters for electric cur- 
rents.“ A. Wrp7s and О. Roouzrorr. Dated June 28rd. 


13,999. " vements in and appertaining to electric sto 
motions карызга ш machinery or apparatus for аур от ш 
ing strands of cotton and other fibres" Datéd June 24tb. : 


14,007. "Improvements in apparatus for working wireless tele- 
graphy.” Б. Кхұниврү. Dated June 24th. . s 


_ 14012. “improvements in electric light fittings.” Н. O. Broay. 


Dated June 24th. 


14,021. “Portable electric tcol holders and tools.” A. BAHIA 
Dated June 24th. 


14,045. “Improvements in receivers for use in hydro-electric 
operations and other purposes.” 


14,058. “Improved means for operating electric dard by А 
combination of alternating and continuous currents." О. Porrak. 
Dated June 25th. 


14,059. Improvements in сураган for produ radiation 
electricity." С. Н. Втвлви and C. F. Tor Hax. Dated Jane тта 


14,090. “ Improvements in а means of lowering the load of cranes 
or hoists driven by electro-motors." F. Н. Вотсв and E. А. CLARE- 
mont. Dated June 25th. (Complete) - 


14,101. “Improvements in surface contact railway systems.” 
Тни Ввгтізн Тномвон-Ноовтон Co., Lro. (W. B. Potter, United 
States.) Dated June 25th. (Complete) 


14107 “ Improvements in prepayment electricity meters.” F. M. 
Loma and E. Вонаттнюв. Dated June 25th. (Complete.) 


14.112. Improvements in or connected with primary batteries.” 
A. Perens. Dated June 25th. E 


. 14,113. “ Improvements in or connected with the distribution of 
Aaa by ting currents.” Н. A. ламав. Dated June 


14,194. “Improvements in the construction of drums or reels for 
electric and other cables.“ W. В. Уволн. Dated June 25th. 


14,182. “Improvements in and relating to electrical furnaces more 
cularly applicable for the production of calcium carbide.” 
L. Dursan and J. Gong. Dated June 25th. 


ELECTRICAL PATENTS OF 1884, EXPIRING IN 
JULY, 1898. | 


We are informed by Messrs. W. P. Thompson & Oo. that about 
80 applications for electrical patents were in the month of July, 
1884. Out of these applications some were never completed, and of 
those that were only one has been maintained to run its full length 
of term, viz., 14 years, and being of considerable interest we give а 
short abstract of it below. 


10,720. “Improvements in and means for the manufacture of 
rollers for priating, embossing, or impressi , textile fabrics, 
and like materials.” Е. E. Есмовв. Dated July both, 1884. Relates to 
moulds for the surfaces of printing and embossing rollers. 
rollers are formed by electro-deposition upon the inner surface of a 
hollow metallic cylinder. This cylinder is built up in rings which 
are composed of semi-ci or eegmental pieces bolted мр by 
flanges. To ensure the accurate fitting of the parts, and 
and circular V pieces, with adjacent V groovesare formed upon them. 
The cylinder is accurately turned, a suitable gutta-percha or other 
pattern fixed by means of wax or cement upon the parts of the 

lindrical surface which are to be in intaglio u the roller 
obtained. The pattern is coated with pnm auo or bronse er, 
and the metallic parts greased to prevent the adhesion of the deposit, 
when it is hung in & depositing solution and connected to one pole of 
& suitable source of current, the outer surface being waxed to 
prevent deposition of metal anywhere but upon the interior. The 
cylinder is hung by & hooked bolt which through holes in lugs 
проп the end flanges. When the deposit is of the required thickness, 

е portions of the cylinder are taken from around it, and it is backed 
up and fixed to a spindle for use in the machine. . 1 claim. 
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PASSENGER AND GUARD COMMUNI. ` 
CATION, 


Iri is ТЕУ that the Dearie Committee m 
by the Board of Trade to consider (1) whether the means of 
communication between passengers in railway trains and the 
servants of the company in charge of the trains are efficient ; 
(2) whether any particular system of communication in-use, 
or available, is so efficient as to make its general adoption by. 
the railway companies desirable; and (8) whether any 
extension or amendment of the law on the subject ig desirable, 
have rendercd a report to the effect 

That (1) of the methods. of communication at 1 
adopted the outside cord system should be condemned as in- 
efficient, while the systems in which the cord or wire is inside 
the carriages cannot be regarded as satisfactory. The prin- 
cipal electric systems, and the communication by means of. 
the brake may, however, be held to be efficient ; (2) that. 
no one of the electrical systems so far excels the others as to 
enable the Committee to recommend it for general adoption, 
although they prefer the system of communication which has 
been experimentally used by the Great Eastern Railway Com- 
pany ; (3) that the law should be extended во as to require 
the provision on all trains of an efficient, meang of communi- 
cation between passengers and the servants in eharge of the 
trains, which should also be used as a means of communication 


between the guards and the driver. . 


The Committee also append certain conditions which, in 
their opinion, it is desirable any such communication should 
fulfil, These are: (a) It; should lend itself readily to the 
interchange of carriages between different railways ; (5) it 
shou!d be easily applicable, and ‘should communicate directly. 
with the driver as well as with the guards, whilst the means 

by which it is actuated by the passenger should be in a con- 
spicuous position either in the centre or at both ends of the 
compartment, without affording too great a tempiation to. 
passengers to tamper with jt; (c) it should be reasonably - 
cheap in initial oost and maintenance ; (d) it should afford 
an indication outside the carriage, and & passenger should 
not be able to replace the means by which the alarm is, 
given; (0) it should not entail the use of additional couplings. 
to those already existing, viz, the screw coupling, the side 
chains, the automatic brake, and the heating apparatus 
(where in use); and (J) it should be capable of being used 
as a means of communication between the driver and the. 
guards of a train as well as between the passenger and the 


driver and guards, 


We welcome the report. Its conclusions are doubtless, 
precisely what anyone who has cared to consider the 
subject would have anticipated. The recommendations as 
to the conditions to which such a communication shouid 
conform are entirely those which any practical mind 
would look for. That eventually electricity would be the 
agent employed we have felt no doubt, and that the pro- 
vision of the means of communication was as necessary in 


aad n 
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trains which stopped at every station on the way, as well as 
those which ran 20 miles without stopping, was abundantly 
and lamentably proved by the outrage which occurred on 
the London and South-Western line between Barnes and 
Wandsworth not long since. We are glad to notice that this 
has been reoognised, and, further, that legislation on the 
question is to be sought. Railways have of recent years been 
called upon for large outlays in order to comply with the 
requirements of the Board of Trade. The provision of an 
efficient passenger and guard communication will not be so 
costly a matter as the establishment of the block, or the 
automatio brake; but it is well that railway directors should, 
in its inauguration, feel that they have the law behind them. 


We are quite in accord with the recommendation that, if 


possible, one of the present means of coupling should be made 
nse of for that under consideration. We hardly see how 
this can be accomplished otherwise than as has been done 
by the Great Eastern Company's electrical engineer, and 
even here we fear departmental difficulties will arise; the 
brake gear is not under the electrical engineer, nor will the 
electrical gear be under the rolling stock superintendent. 
‘There is, however, no reason why the two communications 
should not be combined, and we doubt not that, seeing it 
has been done on the Great Eastern Railway, it will be 
accomplished on other lines. It is most desirable the means 
of coupling should be universal, and that the electrical 
system should be the same, or such as will admit of common 
use. | 

We welcome the conclusions arrived at. Thirty years have 
passed since the first electrical passenger and guard com- 
munication was established, only to be followed on the great 
majority of our lines by the cord ” system. Has it taken 
30 years to prove its inutility ? We think not! Its unsuit- 
ability has been more than onoe rendered patent, and that for 
many years. It wus in 1868 that an Act of Parliament was 
passed calling upon the railway interest to establish by April 
1st, 1869, a means of communication in all trains travelling 
over 20 miles without stopping. In the following February 
(1869) the Board of Trade permitted the adoption, oon- 
ditionally, of the system which has been in operation ever 
since. In 1872 Sir Henry Tyler, then the chief inspecting 
officer of the Department, denounced it as unsatisfactory in 
its operation. It has, however, remained in use, and, pro- 
bably, would still have continued to do so, had not the 
foul outrage previously referred to again called attention to 


the subject. We are bound to admit that the difficulty of 


establishing something more reliable and more ready to 
hand has not been so much a want of interest on the part 
of the railway companies, as the provision of that which 
would be really of service in cases of outrage. And 
it must be admitted that this part of the question 
has not yet been disposed of. The means for raising 
an alarm must be within the reach of a passenger almost at 
every point of a carriage—one point, or two points, from 
which it may be operated is practically, except as a deterrent, 
useless. The ruffian would take care his victim did not 
reach it. The question has at last been disposed of by the 
Board of Trade. It will now, no doubt, go into the hands 
of the railway officials. Such points as we have referred to 
will not be new to them, and we make no doubt that when 
the time comes for them to deal with them they will do so 
n a thorongh manner. 


Metallic Sulphide Electrodes.—In electrolysis with 
electrodes of metallic sulphides, the following changes occur : 
(1) In acid solutions, at the anode the metal is dissolved and 
the sulphur precipitated or oxidised ; at the cathode, hydrogen 
sulphide is formed with separation of the metal. (2) In 
alkaline solutions, at the anode the metal forms a hydroxide, 
and the sulphur is oxidised; at the cathode the metal is 
precipitated, and the sulphur passes into solution as an ion. 
Lead sulphide was first employed for quantitative work, and 
it was observed that the resistance of this compound decreases 
with rise of temperature, although the conduotion is purely 
metallic. In alkaline solutions the quantity of lead precipi- 
tated and of sulphur dissolved at the cathode was found to be 
in complete accord with Faraday’s law. The electrodes are 
best prepared electrolytically from pure lead, and by means 
of such electrodes a constant E.M.F. may be obtained in 
sodium sulphide solutions, if alteration in the latter із pre- 
vented by passing a continuous current of hydrogen sulphides. 
Measurements of the E.M.F. of lead sulphide in solution 
of sodium sulphide at different concentrations, indi- 
cated the univalency of the ions -which the author 
hence considers to be — SH. The current passes 
from the more highly leas concentrated solu- 
tions, and the c occurring at the electrodes 
may be thus represented: PbS + SH, —. Pb + 28H —, 
in the more dilute solution, therefore, two SH ions are 
formed, and one undissociated SH, disappears, whilst the 
reverse obtains in the more concentrated solution. The 
E. M. F. is hence given by the equation я = RT/e + log. с/с 
— RT/2 є + log. /“, where ci, c are the concentrations of 
the ions, and the c',, с are the concentrations of the undis- 
ose ti hy roger pat a eel When E thet tn log. ev of the 

ydrogen sulphide was constan is, log. с/с = 0 
the E.M.F. was found to agree well with the calculated value. 
Further, by the use of equally concentrated sodium-hydro- 
sulphide solutions saturated with hydrogen sulphide at dif- 
ferent pressures, an E.M.F. was obtained which agreed 
satisfactorily with the value calculated from the expression 
+ = — RT/2 e + log. сс. By the use of electrodes of 
silver sulphide and of bismuth sulphide, similar results were 
obtained, so that, as the expreasion shows, the electromotive 
force is independent of the valency of the metal. By the 
use of cells of the type: silver | N/1 silver nitrate | N/1 
sodium hydro-sulphide | silver sulphide, the solnbility of the 
silver sulphide, &o., may be found; the values thus obtained 
for the silver, lead, bismuth sulphides are respectively 
8:4 + 1077, 2°9 + 10°, and 2:1 + 10 *. The above is 
an abstract of a paper by Isidor Bernfeld in the Zeitschrift 
für Physikalische Chemie, Vol. xxv., pages 46—73. 


Motor Gears.—The gearing of two motors by three bevel 
wheels (see Report of Physical Society on another page) is 
an exceedingly useful adaptation of an old mechanical move. 
ment. This three-bevel wheel gear has many valuable pro- 
perties, for it can be applied with a sliding clutch for 
reversing the rotation of a shaft, and is so used on lathes; 
it can be used for multiplying the speed of rotation, and as 
а differential gear, it has been applied in Dr. Aron’s elec- 
tricity clock meter; it can also be employed on motor cars to 
enable one motor to drive two wheels at different speeds. 
The beauty of the gear applied to two electro-motors lies in 
the ease with which the motors may have their speeds varied 
gaye bos тека Mus Dur lor 
a m man or 
ip. The only draw : e gear hag is that it la po. at 
high speeds; but this could be overcome if the in 
wheel can be made of raw hide leather. The gear might be 
found useful on cranes and machine tools driven by electro- 
motors, where а wide range of differential speeds are neces- 
sary. For belt driving, the intermediate bevels may be 
carried on the belt pulley, but for wheel and pinion drives it 
will be necessary to have a hollow shaft in one of the 
motors, through which the shaft carrying the intermediate 
wheel can pass to carry the pinion. 
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TABLE IL—PaARTIOULARS OF RESISTANCE, CURRENT CAPACITY, &C., OF HADFIELD’S “ Resist.” 
Gauge. Diameter. 50° C. rise in temperature, | 100? C. rise in temperature. 150^ C. rise in temperature. 900? C. rise in temperature. 


Ohms at | 
Amp'ree| Watts 


| 155° 0. | Ohms Ohms Amperes Watta Ohms Watts Ohms 
B.W.G. Inches. mm. per yard | giving a | consumed | per yard giving a; consumed per yard giving а consumed per yard giving а consumed 
at at rise of per at per үт rise per 
65˙5 0. 505 115't* C. | 100 С. yard. 165% С. yard, 2:606? C. 200 C yard. 
8 | 16 4064 | ‘0541 0571 | 901 98:1 0601 | 830 65 5 0631 96 0661 | 53 1&6 
144 | 3658 | ‘0669 0706 | 178 22 4 0748 | 281 58 6 0780 90 0817 | 43 151 
10 128 | 3951, (845 0890 | 151 20 3 22 8 4875 0984 76:00 103 | 356 131 
11 | 118 2946 ‘1024 1080 | 132 188 1197 | 196 43 70 119 e67 - 195 | 305 116 
19 104 | 2649 | 1390 186 | 11:8 17 4 143 166 3935 150 612 187 | 260 108 
13 соз 2.388 1646 174 94 164 188 | 137 34:35 192 52 8 201 217 95 
14 | 08 2533 350 | 239 | 76 | 133 242 | 116 | $265 | 234 490 266 180 | 86 
15 | 072 18:9, 2-70 282 67 127 298 | 190 29°60 $11 45 5 ‘326 160 83 
14 064 1626 338 2 857 57 11˙6 877 8 60 27 90 9814 434 418 134 74 
17 056 1422 4406 465 47 103 489 720 | 254 518 89 7 547 118 70 
18 048 1319 6. 08 634 4'0 10 15 687 593 235 710 378 733 9 27 63 
19 04 1016 8677 915 3˙2 9 38 963 4 80 22 2 101 35 3 106 7 45 59 
20 036 914 | 1068 1°13 2 84 9:12 119 4 25 215 124 34 3 130 6 66 58 
21 | 032 813 | 13528 | 1°43 2:5 8 94 1°60 375 | 311 159 33 8 165 5 80 56 
22 028 ‘711 | 17666 | 1:86 2°15 8°60 196 330 | 214 216 83 5 216 5:07 55:5 
23 024 610 2 4030 2 54 1:83 8:50 2:67 2:80 20 9 2 80 332 293 433 650 
24 022 559 | 28858 | 302 1:69 7:93 3:18 253 | 204 3˙34 82 5 8 50 3:96 54 8 
25 | 02 508 | 3:4665 | 366 1 49 8˙19 9 85 239 | 202 104 32 2 4 23 357 540 
26 | 018 457 | 42764 | 451 182 7:86 475 206 | 200 4 98 316 522 9:19 53 2 
27 | 0164 | 417 51531 544 1:2 7 83 571 184 | 194 6 00 814 6 29 2 90 528 
28 | 0148 | :376 | 63279 | 6:68 1:07 7°65 7:02 165 | 191 737 810 7-78 2 59 523 
29 | 0186 | 340 | 74938 | 791 98 7 59 8 33 151 190 873 30 4 914 2 36 | 50 8 
0124 315 | 901125 | 9:61 | 895 761 | 1000 136 | 185 10 50 29 9 11:00 2 15 | 528 


length because they lack stiffness. No. 24 B. W. G. is gene- 
rally the smallest size used in practioe. Whilst at the other 
end of the table it is very seldom a wire larger than No. 8 
B. W. G. is employed, because of the difficulties in coiling. 
Manganin gives the lowest tem re coefficient, but it 
is run very close by London Eleotrio Company's alloy 
* Eureka." | 
- Particulars of Mr. Hadfield’s “ Resista” are given in 
Table II. It is a manganese steel alloy having a specific 
resistance of 75:5 microhms per cubic centimetre. It is 
readily coiled into spirals, can be soldered, and if desired is 
supplied with a dust proof coating. | 


(To be continued.) 


THE WATERLOO AND CITY RAILWAY. 


Іх the presence of a large number of invited guests this most 
itera ine line was formally opened on Monday last by the 
Duke of Cambridge. The function consi merely of a 
trip to the City and back, followed by a luncheon. There 
was no opportunity of inspecting the system in detail, and 
our readers must be perforce content with the following 
meagre description, which has been furnished by the com- 
pany. It is a matter of extreme regret that the consulting 
engineers of the line have not seen fit to grant facilities to the 
technical press for fully illustrating and describing the 
system, for we are oonvinoed that not only would the 


aterloo line itself have been materially benefited, but 


electric traction, and more than all, English contractors would 
have been greatly aided by 8 
The object of the Waterloo 

the London and South - Western Company access from their 
terminus at Waterloo to the heart of the Oity. The necessity 
of such a connection was ised by the directors of the 
company more than half a century ago, and from time to 
time schemes have been projected with the intention of pro- 
viding such a railway. All involved an enormons outlay, 
ranging from 8,000,000 to at least £5,000,000. The 


directors were unwilling to purchase a City approach at this 


rice, but when they found that the purpose could be achieved 
y means of an electrical railway cig underground at a cost 
of abont £500,000, they at once decided to сапу out the 
project. In South London the success of electrical haulage 
for train service had been clearly demonstrated, and 
Parliament readily gave its assent to the construction of a 
ae line, carried in tunnels, from Waterloo to the Mansion 
ouse, | 


City Railway is to afford 


An independent company was oreated for the management 
of the railway, with Mr. Wyndham Portal, the chairman of 
the London and South-Western Company, at ita head. Plans 
were preparrd by Mr. W. R. Galbraith, the consulting engl 
neer of the London and South-Western Company, and Mr. 
J. H. Greathead, the local supervision of the work bein 
entrusted to Mr. H. H. Dalrymple-Hay. Mr. Greathead di 
during the progress of the work, and his place has since 
been filled by Prof. Kennedy, who made himself responsible 
for the whole of the electrical arrangements as they have 
been executed by Messrs. Siemens Bros. & Oo. 

The contract for the line itself was lct to Messrs. Mowlem 
and Co, of Millbank, who commenced operations in Jane, 
1894, by erecting a timber pie staging in the River Thames, 
a short distance above Blackfriars Bridge. Two shafts were 
sunk to the level of the railway, and these proved of immense 
advantage, in that they enabled the whole of the excavated 
material to be brought to the surface, and carried away to 
the Dagenham Marshes by barges, cartage through the public 
streets being thus entirely avoided. Ву the same shafts, 
iron, cement, bricks, and all else required in the making cf 
the railway were introduced, and the construction of the two 
tunnels proceeded with steady regularity, the only delay 
which was experienced being attributable tə the water- 
bearing strata through which, at several pointe, the tunnels 
had to be projected. 

Leaving Waterloo by a somewhat sharp curve, the tunnels 
pass under York Road at a depth of only 18 feet from the 
surface, and thence descend towards the River, crossiog 
Waterloo Bridge Road a few inches below the main sewer of 
the London Oonaty Council. Following the line of Stamford 
Street as far as Hatfield Street, they there tarn towards the 
River, which they traverse in a north-easterly direction, 
emérging under the Victoria Embankment immediately in 
front of ‘the irm Hotel at Blackfriars. Ourving into 
Queen .Vjotoria Street, they continue under the centre of 
that thoroughfare at considerable depth, ani terminate in а 
commodious station immediately opposite the Mansion 
House, the total length of the line being ab-ut one mile 
and a half. | 

The most difficult portions of the work had to be under- 
taken at the two termini. At Waterloo, the station of tho 
Waterloo and City Railway is situated immediately under- 
neath the main Jine p'atforms of the South-Western Com- 
pany, the difference between the two levels being exactly 
41 fet. There are three sloping ways of app:oach between 
the two stations, and two independent entrances from the 
outside thoroughfares. Th-ss five inclined ways lead to 8 
common booking hall of extensive proportions, and there are 
three spacious avenues sloping towards each of the two plat- 
forms, which are 100 yards long and 14 feet wide, The 
arrival platform and set of rails occupy one arch; the 
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departure platform and a second set of rails are laid under an 
adjoining arch, the two lines of rails being divided by a brick 
pier. The level at which the platforms are constructed is so 
deep that it was necessary to remove the foundations of the 
old piera upon which the South-Western station stands, and 
this work was accomplished without the slightest interruption 
to the enormous traffic conducted at the platforms of the Sonth- 
Western Company. so 

A still more trying task had to be faced in order to provide 
а cross-over road by means of which the trains on the Water- 
loo and City Railway can be shunted from one set of rails to 
the other. The space acquired for the terminus did not 
permit of such a cross-over road being introduced without 
utilising a considerable portion of the area under the London 
and South Western station, and the engineers found it neces- 
sary bodily to remove one of the immense piers on which that 
station reste, and in its place to build a single arch of 40 feet 
span. This was an interesting and a bold piece of work, 
which attracted much attention among railway éngineers. In 
the end it was most successfully accomplished, and the strength 
of the superstructure remains as as ever. 

At the City terminus, difficulties of another kind presented 
themselves. The crowded street-crossing which stands 
immediately in front.of the Mansion House, the Bank of 
England, the Royal Exchange, Cheapside, and Queen 
Victoria Street, was honeycombed at no great distance 
from the level by pipes of every description—water, gas, 

umatic, com air, telegraph, telephone, electric 
ighting—and enormous sewers. The construction of the 
Waterloo and City terminus was only part of a great scheme 
of 5 which had to be undertaken at this point. 
It been deoided by the late Commissioners of Sewers to 
provide a subway connecting all the important points of the 
crossing, so that, passen might be able to go from the 
Bank or the Royal Exc ge to the Mansion House, Queen 
Victoria Street, or Cheapside, as also between other points, 
without incurring the risk of using the open crossing. To 
this subway it was decided that passengers to. and from the 
Waterloo and City Railway should have access, and a similar 
facility was also offered to those who will use the Central 
оа пата), hire Parliament also raps 

us, three great schemes were simultaneously in progress 

below the street level at the Mansion House. The 
and Oity Railway is the first to be completed, and although 
the subway has not yet reached the stage when it can 
thrown open to the public, travellers by the Waterloo and 
City line will have access thereto from two points at the City 
terminus—one in -Walbrook, immediately in front of the 
private entrance to the Mansion House, the other at the 
Jonction of Cheapside and Queen Victoria Street, opposite 
the premises of Messrs. Mappin & Webb. From these two 
centres stone staircases descend to the railway platforms, and 
when the public subway has been finished, a third means of 
approach will, by its means, be established. The Central 


London Railway Company has constructed a series of lifts 


at its City terminus, and if similar accommodation should 
be found necessary in the case of the Waterloo and City 
Railway, it will hereafter be provided. | 

Invitations addressed to British firms having failed to 


secure tenders which could be executed within the time 


specified, the rolling stock required for the new Waterloo 
and Oity line has been supplied by the Jackson and Sharp 


Company, of Rochester, 0.8. Four complete trains have 


been delivered, and two others will soon be forthooming. 
After construction, the stock was shipped in parts to 


Southampton, put together at the carriage and waggon works 


of the South-Western Railway Oompany at Eastleigh, and 
thence conveyed over that company’s system to the Waterloo 
and City Railway, being transferred at Waterloo by a powesfal 
lift which has been specially constructed for the purpose to 
connect the lines of the two companies. 

The train consists of four coaches—two motor cars and 
two mid-trailers—each carriage being supported on two four- 
wheeled bogies. The front and rear cars are used as motor 
carriages, and contain two motors, the end of the motor car 
being fitted with all the electrical appliances, 
which are, therefore, placed under the control of the driver. 
Seating accommodation is provided in each motor car for 
46 passengers, and in the mid-trailers, or ordinary carriages, 
for 56 passengers, во that the total seating accommodation is 
for 204 persons; but the interior space in each car is such 


aterloo front of them for any p 


that, if n , а much larger number can be admitted. 
The comfortable seating of the coaches is uniform, and is, 
for the sake of cleanliness, made without upholstery. Each 
train is fitted with Westinghouse continuous compressed air 
brakes, which can Ъз applied by either driver or guard to all 
the wheels of the train. The mazimum speed attempted 
will be at the rate of 25 miles per hour, and the journey 
between Waterloo and the Mansion House will be accom- 
plished in 5 minutes, а 5 minutes’ service being maintained 
о, тау аса the ak "р Es a 

ectri wer is supplied from a generating 
station which Tas been t lished at the Waterloo end of 
the line. In this station are erected five boilers, engines, 
and dynamos, each of about 800 horse-power. The line is 
laid on the central-condactor principle, the conductor being 
a heavy channel-shaped steel rail, receiving an electrical 
pressure of 500 volts. | | 

On Monday the journey to the City consumed 6 minutes 
9 seconds, and the return 5 minutes 45 seconds. There was 
a marked decrease in sped on the somewhat heavy gradients, 
bat no doubt this will be increased when the line is in com- 
plete working order. | | 

The following notes were prepared on the oocasion of the 
visit of the Municipal Electrical Association to the Waterloo 
and City Railway :— 

The power house is entered from Aubyn Street, and con- 
tains, at present, five direct coupled Belliss-Siemens sets, 
although at the date of the visit only four were in place. 
The engines are three-crank vertical compounds of about 
800 H.P., and the dynamos are of the two-pole type for 
200 kw. (550 volts and 400 amperes) at 850 revolutions. 
The sets are fitted with very massive fly-wheels, and altogether 
look very substantial and business-like. The switobboard is 
erected upon a low gallery оп the long side of the engine 
room, facing the generators. The panels are of white marble, 
and a of 6 feet is left behind. The voltmeters are of 
the “ Weston,” and the ammeters of the “ Kelvin” type. 
The main switches are provided with carbon breaks, and are 
intended to be used also as automatic circuit breakers. The 
two falling levers are coupled by a cross handle, and are fixed 
at a convenient height to give the attendant a nasty knock 
ia the face, if they happen to fly ont when he is standing in 


The boiler house lies between the ёпріпе room and the 
railway, and oontains six boilers by Davey, Paxman & Co., 
Limited, fitted with Vicars’s mechanical stokers. At the 
present time the engines exhaust directly into the atmo- 


ти, but it is ultimately intended to use evaporative con- 
ensers, uu» 
From the booking hall inclined ways lead down to the 7 


departure and arrival platforms. These are both situated 
within the tunnels, but the lines terminate in a yard about 
850 feet long, outside the station proper, where there are 
several sidings for shunting and purposes. On the 


storage 
right is a hydraulio lift, adjoining the power house, to bə 


used for the purpose of bodily lifting 


bogies up to the 
repairing shop when necessary 


Cr 
In the yard were seen cars 


in various stages of completion, and an excellent opportunity. 


for close inspection was given. | 

The trains will be usually made up of fonr oars, & motor 
car at either end and two trailer cars in the-middle, In any 
cage & motor car at each end will be used, so that the train 
may be driven from either end, one car pulling and the other 
pushing. 

Saries parallel controlling gear is fixed at the end of each 
motor car, and the driver will always ride at the front end 
of the train, the switches at the two ends being interlocked. 
Each motor car has two Siemens’s motors on ‘the 
bogie, with the armatures mounted directly upon the whee 


` axles. The use of four motors on the train enables addi- 


tional use to be made of the series-parallel system of control, 
as we can obtain—(a) all motors in series, (0) two in parallel 
in series with two in parallel, and (c) all motors in parallel, 
besides the intermediate resistance steps. The resistances 
are mounted in tubes for protection, and are fixed under the 
front platform of the car. Westinghouse air brakes are used, 
the compressed air being carried in cylinders filled every few 
journe 

The cars have only one compartment each, and acoess is 
obtained either from the end platform or by & side door 
openiog on to the station platforms, Each will hold 
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about 50 passengers, so that the complete train will carry 
about 200. All the rolling stock ів of American manu- 
facture. | 

The distance from Waterloo to the City terminus is about 
1) miles, and there are two distinct tunnels the whole of the 
way. These measure 12 feet iu diameter on the straight, 
and 12 feet 9 inches on the curves, but below Queen Victoria 
Street the two tunnels run into one 23 feet in diameter, just 
before the City station. The line has been constructed 
throughout on the Greathead system, a shaft having been 
made on each side of the Thames, and all the excavated soil 
taken away in barges. The line is laid to a gauge of 4 feet 
8} inches, and is similar to an ordinary railway line. 
Between the metals a third rail of broad flat steel is carried 
upon porcelain insulators, and the joints of both metals and 
the third rail are heavily bonded with copper bonds. The 
third rail conveys current to the cars through the medium of 
a cast-iron shoe sliding upon it, the whole arrangement being 
similar to that adopted on the Liverpool overhead railway. 

The feeders consist of insulated cables carried along the 
side of the tunnels, with disconnecting boxes at intervals, 
The lighting and signalling wires are carried in the same 
manner. Close to the rails, and connected to them at inter- 
vals, is an auxiliary uninsulated return. 

It is proposed to start with a five minutes’ service, and the 
single journey can be done in about four minutes. 

The various points of interest were carefully explained by 
the gentlemen who guided the parties, and they had a busy 
time in answering all the questions which were put to them. 
A visit a little later on, when the whole plant is working, 
would doubtless be more interesting from some points of 
view, bnt it would hardly be possible to make such a close 
inspection of the tunnels, the track, and the cars with traffic 
in full swing. | 


— ——— 
TECHNICAL EDUCATION IN GREAT 
BRITAIN AND ON THE CONTINENT. 


бів W. Н. BarnEv has communicated some of his researches 
into the mine of history to Cassier's Magazine. They refer 
to technical education. Не finds that 75 years prior to 
good Queen Bess, Caxton set up the first printing press in 
England. | | 

About the same time b2fore Queen Victoria, the steam 
engine was invented or improved into a practical and oom- 
mercial success by James Watt. He might have added that 
about the same time previous to g Queen Anne, the 
invention of logarithms was made by John Napier. 
Most of the inventions of the reign of the first of 
our three queens were, however, by foreigners, and made 
abroad. Such were Galileo's pendula and telescope; but 
of modern invention and discovery, the names of Newton, 
Watt, Joule, Kay, Crompton, Roberts, and a host of others, 
claim for England the first place as the mother of what 
we may term master inventions. Technical education 
as such, is not an English product. England appears to 
own her success in manufactures to the steam engine, 
cheap fuel, and the energy and shrewd sense of her people, 
for Sir William finds that we imported Dutchmen to teach 
us to make pumps and to bleach cloth. To-day, however, 
successful inventors must be scholars and educated men. 
STE have been and are Joule, Bessemer, and Lowthian 

ell. 

But we must not slacken in the race. For a century at 
least we have taught the world, and now they are themselves 
improving on many of our methods, we, too, must keep 
abreast and carry into mechanical pursuits the factory sys- 
tem which has been at the bottom of our success in textile 
industries. 

At a recent meeting in connection with the Technical 
School at Coventry, Prof. Ayrton made some excellent 
remarks on education. Referring to Charlotte Bronte's 
* Shirley," he drew a parallel between the attitude of the 
people to machinery in the beginning of the century and 
to-day. As we have said in these columns, there was some 
excuse for those who had no knowledge of machinery to 
wreck what to them was an all-productive demon force. But 


to-day there is history to tell us what machinery has done, 
and there is no excuse for the machine wreckers of to-day, 
who, if they do not practice violence with a sledge hammer, 
effect the same end by more cunning means. Neither is 
there any excuse for the dealing with work like the few 
biscuits of a shipwrecked crew, which must be parcelled 
round. Work iode; is more like the scriptural cruse of oil 
and barrel of meal—it is inexhaustible. : 
Coventry itaelf stands to-day as an example of the foresight 
of James Starley, who saw good in the French machine of 
1867, the old wooden boneshaker. Ooventry adopted the 
cycle, and has made a fortune from it. Yet there was no 
demand for cycles, and no one had money to buy them. 
Now everyone seems able to disport on the wheel, and no 
one is the poorer. Nor is anyone worse off by the electric 


light—not even gas shareholders. Prof. Ayrton would 


like to have people educated in advance of the state of 
industry, ff ible, educated to be able to act as James 
Starley ы. we might add, as Stephenson aoted, in his 
belief in the locomotive.  Stephenson's belief was better 
than his construotive ability, but his Rocket had the beauty 
of simplicity, and did not fail to fill the clauses in the prize 
at Rainhill, whereas better or more scientific engines failed. 
Bat it. was Spay esr rte mechanical perception that urged 
him forward. Similarly, the English invention of watch- 
making machinery was taken up first by Americans, who 
made fortunes out of machine-made watches, which ruined 
the Coventry trade, until revived by Rotherham, of Coventry, 
in face of his workpeople's opposition. — : 

To-day, Rotherham's watches give peanta to the Americans. 
Prof. Ayrton had something to say on the overhead railways 
of America and London's und . While the over- 
head and airyline has adopted electricity, the underground 
line sticks to sulphurous fuel, as though there were no such 
thing as electric traction. 

The whole system underground really needs a change. 
The cars are too heavy, and would waste a deal of power 
if drawn electrically. Similarly we lag behind with our 
antiquated horse traction in tramways. (Generally Prof. 
Ayrton held that what benefited the country at large 
would ultimately benefit each individual, and he referred to 
the use of 50,000 H.P. on the Boston, U.S., tramways, to 
show how much more employment there must be given, even 


if a few horse dealers be for a time inconvenie 


DECISION ON DYNAMO REGULATION.* 


VICTORY FOR SIEMENS-HALSKE COMPANY. 


AN important decision has been Ru by the United States 
Circuit wet of 5 gee of Licht Came the 
action brought by the Edison Electrio Li pany 
against the Ё. G. Bernard compen and others. Basing its 
action on the Edison patent, of September 19th, 1882, the 
General Electric Company maintained that the claims 
covered the regulation of dynamos by ig ate windings. 
The suit was defended by the Siemens & ke Company, 
whose many valuable patents wonld have been put in jeopardy 
by an adverse decision. The defence was based on the Brush 
patent for an improvement in d o-electrio machines, 
granted July 22nd, 1879. The suit has been a very ra 
and expensive one, having been commenced December 23rd, 
1898, argued February 9th, 1898, and finally submitted 
this Court March 9th, 1898. | 

The decision of the court in part was ;— . 

“ Although this record has been expanded beyond reason 
and ent, it will be noted that the real issue is one of 
the simplest that can arise ina ns cause, viz., whether 
the patent is invalidated by a single prior petent. | 

The best evidence of what the patent covers is the 

tent itself. It states that it is for ‘a new and useful 
improvement in regulating the generative capacity of 
dynamo-electric machines.’ The claims are for the dynamo 
in combination with translating devices in multiple arc ; but 
as this arrangement of translators has been well known since 
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1875, invention cannot be predicated of this element of the 
combination ; indeed, there is no pretenoe that it can be. If 
invention can be found at all it must, therefore, be in the 


dynamo. 
“The combination of the first claim oontains the following 
elements 


“1. A dynamo. 2. Translating devices arranged in mul- 
tiple arc. 3. Field circuit of constant resistance for 
primarily energising the field magnet. 4. Another field 
circuit whose resistance is varied by the addition and 
removal of translating devices. 

“The elements of the other claims are substantially similar, 
and in view of the conclusion reached, it is unnecessary to 
consider them in detail. Claim 8 differs from the other two, 
за the shunt circuit must be supplied from the main 


uctors. 
“Tt will be seen that the first claim is not for a dynamo 
of the Edison type, or for the system of electric lightin 
nt, on the contrary, that it is broad enong 
and does cover, any dynamo having the described 
istios in combination with any translators in 
multiple arc. 
“ Brush patent relied upon by the defendants was 
epplied for 17 months before, and was granted one month 
5 fixed for the alleged Edison inven- 


“The Brush patent is for an improvement in dynamo- 
electric machines, and has for ite object the maintenance in 
such machines of a magnetic field while the machine is 
running, whether the externa! cironit is closed ór open. 

4 Without analysing the patent in detail, suffice it to say 
that the description is specific, carefully drawn. and clearly 
illustrated by diagrams. The dynamo of the patent is a 
ee ynamo having a shunt and series coil, 
the former of high resistance and thé latter of low resistance. 


In some of the the series coil is wound over the shunt 
coil; in others the shunt is wound over the series, and in 
another figure the two cells are wound on opposite ends of 


with electric lighting in REY arc. This is the principal 
шпон the one multiple arc circuit 
be the equivalent of the other, then it cannot be denied that 
every element of the patent in suit is found singly and in 
5 in the Brush patent, and that pr е 
there so as to be more readily understood, at 
to the uneducated lay mind, than in the Edison patent. 

“Not only is this clear from the Brush patent, but the 
proof shows that a number of machines were built pursuant 
to its directions, and were commercially used more than two 
i the date of the application for the Edison 
patent. These machines exist at the present day, and what 
3s quite remarkable and almost unique in patent litigation 
is the fact that, in an art which has progressed with giant 
strides, machines made nearly 20 years ago are not only 
рев but practically as successful as when firet built. 
of these working d o8 have been introduced in 
evidence, one by the com t and one by the defendants. 

Each is capable of doing the same work now as in 1880. 
“The complainant's кечо, if sustained, would lead 
to the conclusion that Mr. Brush, after having obtained his 
patent in which the dynamo is described as suitable for an 
electro-plating circuit, could have attached the same dynamo 
to a well-known lamp circuit and have obtained another 


patent for that, and во on, ав often as he changed the 


character of the translators. 
"Even h this work required enlargement, adjust- 
ment, and some change in the winding, it would still be a 
ion of degree within the realm of the skilled mechanic. 
“To restrict the Brush 
as unfair as to restrict 


the entire art under tribute, when the public has had a right 
to assume that such a system as the defendants are using 
would not be molested. 

“The Bill is dismissed.” 


A POWERFUL ELECTRO-MAGNET.* 


WE are now able to give the exact figures of the construc- 
tion of the electro-magnet designed by M. Pierre Weiss, and 
described in our number of June 17th last. · It is of con- 
siderable interest, as giving! very intense. fields with very 
moderate dimensions, =, „ 90H. 

Fig. 1 shows its arra ent and proportions. The large 
bobbin carries 2, 200 [turns of -wire,'and each? ofthe small 
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bobbins 600 turns. The wire is of 2 mm. diameter, and 
carries a current of 9 amperes for two hours consecatively, 
or 14 amperes for 10 minutes, without excessive heating. - 

In addition to these, two bobbins (see fig. 3), each carry- 
ing 200 tarns, can be placed on the pole pieces close to the 


gap, giving in all a possible magnetising force of 63,000 
turns. T 


he largest amount used is said to be 50,000 turns. 

The resistance of the circuit is 9 ohms. 
Several sets of pole pieces are used, and are shown in 
fig. 2. Pole pieces, a, give a large uniform field of about 
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2,000 units; pole pieces, ö, a smaller, but etill fairly uniform, 
field, of about 20,000 units; while c and d are used for small 
and very intense fields up to 30,000 units. 

- A good deal of M. VVV 
discussion of the correct angle to be given to conical pole 
pieces, following the lines of Ewing’s reasoning, and an angle 
of 120° is selected as a mean value. For this we may refer 
our readers to the original paper. 


THE RELATION OF CHEMISTRY TO ELEC- 
TRICAL ENGINEERING. 


A PREDICTION as to the future possibilities of electricity 
would hardly be complete without a mention of its applica- 


* See page 835 of our issue of June 17th, 1898. 


. eleotro-chemical literature, a 1 
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tion to chemistry, and the probabilities are that develop. 
ments in the near future show even more clearly than 
at present the close relationship between chemistry and 
electrivitr, E 

The science of electro-ohemistry is one of great import- 
ance to the electrical engineer from two opposite pointe of 
view. The promise has been made that discoveries in this 
science will furnish the means of transforming chemical 
into electrical energy whereby energy in a useful form ma 
be obtained direct from coal; and if this promise is fulfilled, 
even to the extent of economically transforming 10 per cent. 
of the energy of carbon directly into electrical energy, the 
influence on the present methods of power generation can 
hardly be estimated. On the other hand, the orma- 
tion of electrical into chemical energy offers the electrical 
engineer an advantageous method of disposing of energy in 
the manufacture of useful chemical products. The former 
о “< one almost entirely of the future, while the 
га is already опе of industrial importance at the present 

me. 

In the whole engineering field there is probably no section 
about which less is generally known, and in which the refine- 
ments of the beat engineering practice have been leas applied 
than in electro-chemistry. From its great importance and 
the wonderful possibilities presented by it, such a condition 
of affairs may seem surprising, but it may possibly be attri- 
buted to the fact that all who have been actively engaged in 
this line of work very jealously р ргосеввев per. 
and what has actually been accomplished in this field, an 
. the knowledge of methods used is by no means common 
property. Some of the leading manufacturers using eleotro- 
metall and el mical processes, frankly admit 
that it is not their policy to take into their employ ambitious 
young men of technical training to learn the b 
they are financially interested, and that it is to their 
шо keep the details of their business in as few hands 
as possible. | 

Although there is apparently a considerable amount of 
part of it is unreliable 
and misleading fror the fact that it is largely derived from 
patent specifications, in which any number of claims are 
made, but no reasons are given as to why these claims cannot 
be realised in 1 and there is a remarkable dearth of 
оа data derived from practical working on an industrial 


е. 

The advantages to be derived from  electro-chemical 
industries are manifest, to both the chemist and the electrical 
engineer, for to the former it means a new and cheaper 
method of manufacture and the possibility of obtaining sub- 
stances which could be obtained in no other way ; while to 
the latter it offers a possible means of solving some of his 
hardest кезш such as the utilisation of water-power 
without long-distance transmission, and the raising of the 
central station load factor to a valne which will enable the 
cquipment to be utilised to its full extent. That some 
progress in this direction is being made is shown by the fact 
that over one-half of the power contracted for at Niagara 
Falls is to be used in electro-chemical processes, 

The consumption of energy for electro-chemical or electro- 


metallurgical processes seems to offer an ideal solution for he 


second problem. This is especially true if the operation is 
one that can be started and stopped at any time, and in which 
the amount of power may be varied at will. With such a 
condition of affairs we should have a load greatly superior to 
any day load at present in that it would be absolutely tt»ady 
and would not overlap the lighting load. Although such a 
load could be obtained by an efficient method of power 
storage, all methods which have been propoeed for this 
purpose involve a large perc-ntage of logs in the trans- 
formation of energy, as well as an expensive eqnip- 
ment, which greatly increases those important items on 
the books of central stations, namely, interest and 
“depreciation.” If the surplas energy could be atilised in 
producing some marketable product, the interest and depre- 
ciation upon the extra investment would represent a portion 
of the cost of the article produced, and wonld not enter as an 
item of into the operation of the power station. 
From the chemical engineer’s standpoint, the question ів: 
Where can power be obtained in sufficient quantity and at a 
low price? Не might obtain it from the central station 
paying for it at the usual lighting rates. A greatly reduced 


capital invested in appara 


ess unless — 


rate could be obtained from the same station, however, if the 
power is to be used only during certain portions of the day ; 
that is, when there is ri em demand for lighting current. In 
order, however, to avail hi of this rate, the cost of the 
electrolytic equipment for utilising the current must be low 
enough so that the interest and fixed charges upon the 
tus shall not be great enough 
while the apparatus is not in use, to offset the saving made 
by the reduced rate for power. If ] and continual 
amounts of power are required, an efficient steam plant 
might furnish the energy at a small oost per H.P.-hour. 
The utilisation of water-power seems to be the ideal source 
of supply for electro-chemical work ; but here, again, a limit 
is placed, from the fact that if the power is at a considerable 
distance from industrial centres, the transportation rates on 
the raw material and the finished products will generally 
overbalance the saving made in the cost of power, and as a 
result, electrolytic industries deriving power from steam 

lants are successfully competing with water-driven instal- 

ons. 

Among other souroes of cheap energy which may enter 
into competition may be included power plants located near 
ооа] fields, where fuel obtained at the actual cost of mining 
could be used; also power plants deriving their from 
the waste gases of blast furnaces and coke ovens, which 
energy is far more than eufficient to eupply the power now 
utilised.in such works. The principal problem for the 
chemist, then, is not how to obtain a cheap source of energy, 
but to develop and perfect the electrolytic apparatus, go that 
the en may be utilised. 

There is ә very substantial paper on this subject by Mr. 
С. F. Burgess in the Wisconsin Engineer, Vol. ii., No. 2, 
pages 194—142, whioh is well worth careful perusal by those 
of our readers who are responding to the growing interest 
in electro-chemical work, Mr. Burgess not only indicates 
the directions in which new enterprises may possibly succeed, 
but, which is equally valuable, points out the roads along 
which those who travel will encounter failure, | 

The paper contains a scholarly classification of the chemical 
changes which can be effected by an electric current, and 
explains the properties by virtue of which these changes are 
Latin ge about, and then comes illustrations from processes 
which are actually being commercially exploited at the pre- 
sent time. Papers such as his are most acceptable at the 
present time, when some of the best men amongst us, not to 
mention some of the most substantial capitalista, are being 
attracted to the problems of industrial eleotro-chemistry. 


GENERAL POWER DISTRIBUTING 
COMPANY’S BILL. 


A CONTEMPORARY, referring to the recent cot 
which has ap in the public press with 
above Bill, makes the following note :— 


But in the particular instance selected by Mr. Hammond, with a 
view to illustrate his argument, he has entirely ignored the fact that 
the company about to commence supply is (o be bound down not to 
compete with the local authorities. | 


ndence 
to the 


We can im 
must have aff 
aim is to secure the right of competition in the large cities 
and towns embraced in their area. 

The fight which Mr. Robert Hammond is waging on 
behalf of the city of Sheffield, Dr. Hopkinson on behalf of 
the city of Nottingham, and Prof. Kennedy on behalf of the 
town of Rotherham, is to pu the company from intro- 
ducing a competitive supply, and the naive note of our con- 
temporary quoted above must have afforded equal amusement 
to these gentlemen as to the promoters of the Bill, for the 
one object for which they are striving i8 treated by our con- 
temporary as one that has already been achieved. 

Those who followed the proceedings of Lord Northbrook's 
Committee until it finally disposed of this Bill, are, of 
course, aware that the calm ipse dizit of our contemporary is 
based upon an absolute misapprehension. It is, of course, 
always dangerous to rely upon second-hand information, and 
doubly so in a case where the slightest ambiguity in the 


ine the amusement which this paragraph 
ed to the promoters of the Bill, whose chief 


H 
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report may lead to a total misconception. Possibly some 
of our hog fl may also have been misled as to the actual 
ition of this most important Bill, and we therefore think 
it well to make clear the present position. | 
As presented to the House of Lords Committee, it was 
very far sweeping in its scope, the area of supply set out in 
the first schedile being described as follows :— · | 


The ares within which the company intend to supply electricity 
comprises so much of the counties of Darby, No ‚ Lin 
and the West В of the couaty of York as is contained by а 
map of Eogland at a radius of 26 miles 
from the north-west corner of the pos. church of Warsop, in 


single looal authority, but between the drafting of the Bill 
and its consideration before committee, two local authorities 
included in the area had app:rently come to terms with the 
company and obtained exemption from the operations of the 
Bill, those two local authorities being the towns of Derby ard 
the Urban District Council of Hoyland Nether. 

Daring the progress of the Bill in Committee, the pro- 
moters of the company offered a clause providing for the 
exemption from competition of those local authorities who 
were willing to obtain from the company a supply in bulk, 
bat this clanse was so hampered with stipulations t 
rations. It will be 


g corpo 

е 2 рое ы the Bill was а 
to v re tatives of the opposing corporations 
др i rer to reserve to ате the right of 
in the other House. In their absence, on a 
ч зай day, the clauses of the Bill were duly considered, 
with the result, that Olause 87a was introduced and acoepted 

by the Committee in the following form :— 


following provisions shall apply, except so far as may be 


The 

agreed, to the between the company and the corporation of 
ery borough walah shall be supplying electric energy under an orda 
or empowering dorporstion to su eotric energy, or 
sall have obtained soh order or Anti— ды | 


The compeny shall, six calendar ‘months before commencing to 


Е 


| ly in bulk as to price, 
minimum amount, and all other details shall, f agreement between 


mentioned, be restrained for such d rues from distributing 
Act within the said 


9. In the event of the tion failing to give such counter 

go sheng eee enn mae 
a y the com в supply 
jh shall be unaffected by the provisions of 


rece ane ce of three y 
poration shall give notice of their to coutinue the taking of a 
im bulk, the company sball continue to give such supply at a 
and minimum amount to be agreed between ер о; 
| manner 


provided, and thereu 
o 
ue FVP 
y 


the company as aforesaid, and the 

amount of such penalties shall not be limited anything contained 
те this Act, the marginal note whereof is “ Penalty for 

| | in any event the company shall be at liberty to 
to any person within such area, for trade who is 
V 
annum, i 


; 
; 


(в) The compeny will bave B addas to compete with the 
local authorities in the case of consumers taking 10,000 
сата of Trade units per annum and upwards, 


it was 


. lig 


(Б) They will only withhold competition in the case of 
consumers taking leas than 10,000 unite per annum on the 


- local authority agreeing to take electricity in bulk. 
0 


Manifestly if the House of Commons confirms the action 
of the House of Lords, and shows itself prepared to grant 
powers of supply over areas of 2,000 square miles to an 
oompany whose enterprise leads it to be first in the field, 
there will be, in the ooming session, a shoal of such ap- 

lications embracing probably the whole of the United 

ingdom in their operations, and thereby reducing the 
value of the 200 provisional orders at present held by local. 
authorities. 

Though only some half-a-dozen local authorities, holding 
provisional orders, are directly affected by the present Bill, 
the whole of the local authorities throughout England are 
jointly interested with them in defeating the Bill. We 
understand that the Municipal Corporations Association is 
calling upon all its members to use their best endeavours 
to defeat the Bill in the House of Commons, or at all 
events to endeavour to get introduced in the Bill the 
clause which our contemporary deems to be already there. 


CORRESPONDENCE. 


Hellos v. Braulik, : 


. An inaccuracy has occurred in yoar report of my evidence 

in the above case. І did not state that the Crompton lamp 
had no reflector when received by me, but quite the reverse. 
It had the same reflector then as it possessed when produoed 
in ae but the bridge piece had inadvertently been tarned 
upside down. 

I stated that the insulator in the bridge piece which wes 
there originally was now missing, but that no globe had been 
sent with the lamp some 14 or 15 years ago. Your report 
would imply that a reflector had subsequently been fixed. 


f J. Hayton Greenhill, 
Belfast, July 11th, 1898, 


Are Lighting. 


Our attention has been called to the advertisement of 
Mersrs. Johnson & Phillips on the front page of your issue 
of July 8th with reference to the lighting of Portsmouth, 
This advertisement is calculated to produce the impression 
that Messrs. Johnson & Phillips are still in & position to 
supply lamps similar to those supplied by them for the 

ting of Portsmouth, whereas the facts аге, thet these 
=~ ене lamps under license from Messrs. Brookie 
ell. | 

Mesars. Johnson & SRR have no longer any license to 
manufacture or sell these lamps, which can now only be 
obtained from this og es | 
· We shall be obliged by your inserting this in your next 

Ө, 
Brockie-Pell Arc Lamp, Limited. 
WILLIAM „ Managing Director, 


The Meeting of Messrs. Thomas Parker, Limited, 


I notice that in your report of the annual meeting of 
пане T bomas Parker, Limited, Wolverham 08, em тез 
ace last ay, appearing in your of the 8 
wish to correct Aji tement thad. was der I had made. 
I inquired what they allowed for depreciation of machinery, 
and was reported as having said “that it was old machinery, 
it was only worth scrap iron.” This is an entirely incorrect 
interpretation, and what I did ғау, was “that if the 
machinery was rot always kept up with renewals, and also 
not up to date, then it could be regardedas * old machinery, 
and only worth scrap iron.“ The cost of repairs, renewa 
and keeping machinery in first-class order is generally large, 
and that was the reason that I inquired what they allowed 
for depreciation for the same, 
Thomas Smith Heaton. 
D 
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Re Worcester Waterworks Alternating Motors. 


We notice in the paper which appears in your issue of 

8th inst., on “ The Practical Use of Single-phase Alternating 
Motors,” by Mr. E. E. Hoadley, a.statement that the two 
30-H. P. motors in use at the Worcester waterworks were 
made by the Oerlikon Co., Zurich. As our senior was 
responsible to the contractors who erected these motors, the 
Brush Electrical Engineering Co., Limited, we are able to 
inform you that they were manufactured by Messrs. Brown, 
Boveri & Co., of Baden. 
. As we are acting as agents for Messrs. Thomas Richard- 
son & Sons, of Hartlepool, who hold the concession for the 
manufacture оѓ Brown-Boveri plant in this country, we 
write to ask you to kindly make the above correction. 

We take note of Mr. Hoadley's remarks as to their high 
efficiency, which fully confirm the tests which our senior him- 
self made at the time these motors were put into use several 
years ago, and we venture to think that his (Mr. Hoadley’s) 
statement which reads as follows :—“ The motors are started 
up by the stoker or labourer on duty at the waterworks, and 
once started need no attendance, skilled or otherwise, for as 
soon as they are started the door of the motor house is locked 
and the stoker goes back to his fires,” is a highly satisfactory 
testimonial to the practical working of the Brown-Boveri 
alternating motors. 

Geipel & Lange. 


A Correction. | 


I am informed that at the end of your description of the 
Wakefield Electricity Works you say that before I took up 
my position at Wakefield I was “at the works of the York- 
shire House-to-House Company,” by which it may be in- 
ferred that I was in the employ of that company. This is an 
error, my only connection with that company was in the 

ition of superintending engineer, representing Mr. Robert 

ammond, for a period of about two months during the 
erection of one of the new plants. 
| J. K. Brydges, 
City Electrical Engineer, Wakefield. 


An Eleetrical Gear for Motor Cars. 


I have read with much interest the short article in your 
issue of June 24th last, on “An Electrical Gear for Motor 
Cars," proposed by Mr. William Morrison, *the Chicago 
inventor." 

It may be of interest to record the fact that the same idea 
occurred to Mr. John Fielding, M. I. O. E. (of Messrs, Fieldin 
and Platt, Limited), abont a year ago, and he obtain 
provisional protection for it. 

In August, 1897, we jointly made a number of experi- 
ments o pe such an arrangement to the teat. 

A small oil engine was belted to the pulley of a half H.P. 
dynamo, and drove the armature at constant speed. 

The fields (which were of the Manchester type and readily 
balanced) were supported on bearings at the outer end of 
each armature bearing, and were free to revolve therein. 

Two insulated brass rings revolved with the field magnets, 
and to these the dynamo was series connected, a variable 
resistance being used to close the circuit between two 
stationary brushes which made contact, one with each ring. 

A pulley fixed outside the field magnets, and to which a 

brake could be applied, completed the arrangement. 
. To obtain tite rated power from the motor it was necessary 
to provide at least double the ordinary speed on the armature 
driven by the engine, so that the rela/ive speed between the 
armature and fields had the normal difference when the latter 
were revolving. 

For instance, if the motor gave 4 B.H.P. at 1,000 revolu- 
tions per minute when supplied with current under ordinary 
. eonditions, then the armature had to be driven at approri- 
mately 2,000 revolutions in order to obtain 4 B.H.P. from 
the revolving fields. 

It is evident the usual speed reducing gear between the 
motor and the driving-wheel of a vehicle would be required, 
because in order to obtain direct coupling to the driving 
axle, a large torque would be needed to start the vehicle from 
a state of rest, and necessitating a slow speed dynamo of 
such size and weight as to be prohibitive. 


As regards reversing, it would be ible to reverse the 
motor by having an open and crossed belt from the engine, 
but a mechanical gear between the moter and driving 
wheels, as you suggest, seems the more practicable method. 

Whether this system of transmission can be proved to 
е as ll in practice as it at first appears, has yet to 

proved. | 

Query—What would be the efficiency of the combina- 
tion under the most favourable conditions ? 


: E W. A. Walton, A. I. E. E. 
. Gloucester. 


ELECTRIC LIGHTING PROVISIONAL 
ORDERS. 


iamentary Committee on Private Bills, presided over by Bir 

A. Е. Godson, had before them on Tuesday last applications for pro- 

visional electric lighting orders from the parishes of Bt. Marylebone 

and Bermondsey. The 5 was considered first, the 

Counsel эр for the Vestry g Mr. Littler, Q. C., and Mr. 
Gerald Fitsgerald; the opposing company—the London 

Supply ee represented by Mr. Pember, Q. O., and 

T Mr Laren topes T de case for the Vestry, said th applica- 
in 6 case for А e 

Ari orta of an order ‘by the Board ( 

ting and other 


tion was one for the an 
CCC Seco ою ш 
р їп Bermondsey. 

{һе don Electric Bu 


to the present moment they had only yd eset тау small part 
indeed 


rendered themselves i 
doing their duty. The company was now in the hands of a reoeiver. 
The Vestry applied to them on various oocasions for light, and 
the Conservative Olub and various other institutions in the 

bad asked for the light, but they had never been able to get it. The 
consequence was, that the V felt themselves com to do 
something in the matter themselves. The supply of the company 
was not a satisfactory one where it was given, for it was on 
the alternating system, of the continuous system. Their 
application was on exactly the same lines as that: of the 
Newington Vestry, whose provisional order bad been confirmed by 
Parliament. Не would remind the Committee that the whole of the 


he posed expen 
of Bermondsey was 027 acres, and he gross rateable value was 
i order, had a 


proposed to do was to utilise this refuse in providing the heat which 
would be required for the purposes of their electric light, and the 
consequence would be an enormous saving to the parish in that one 
item. They also proposed to light the public lamps at the very 
lowest price. They reckoned they would be able to do it about 2d. 

Board of Trade anit, whereas the cheapest they could get the light 
fion the company was 3d. per unit. In addition, they would be able 
to supply private consumers as low, if not lower than the company 
were doing. 

Evidence was then called in support of the application. 

Mr. J. E. WALLER, consulting engineer, rep UXORI ME FITZGERALD, 
said the Newington order was the only case in w the local autho- 
rities had been given powers against an existing company. The 
London Electric Supply Corporation worked on the 
alternating system, but the Bermondsey Vestry proposed to work on 
the low tension continuous system, which had many advantages over 
the other. The present company had never taken any steps to get 
customers in its compulsory area, and they only supplied a very small 

on of the area. He was of opinion that the Vestry would be 
able to supply electrical power for public lighting at an expense 
of 2d. per Board of unit, and to private consumers at Od. 
He then instanced the advantages which bad accrued to 
the public from local authorities undertaking the "PR. 
In the case of Bt. Pancras the electricity orbe d 
276d. per Board of Trade unit, and they sold it at 52 
The Metropolitan Electric Supply Corporation worked at an expense 
of 413d. per unit, and their average charge was 6:851. He was 
decidedly in favour of municipalities supplying electric power as 
against private companies. 

Cross-examined by Mr. PEMBROKE SrepHens: He estimated the 
cost of the generating station at £15,635, and the dust destructor 
would cost another £10,000, exclusive of land. : 

Dr. Ноен MassrizLD HoniwsoN, vestry clerk and solicitor to 
the Shoreditch Vestry, gave evidence as to the advan which 
that parish had derived from the supply of electricity. stated 
that up to June 24th of this year, which was tho first complete year 
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the Vestry had supplied the light, they had made a gross profit of 
£4,954, and deducting the interest on loans, and the provision for the 
sinking fond, the net profit had amounted to £2,308. They bad 
destroyed 25,000 tons of refuse, and there had been a saving in that 
item of £740, whicb, added to the profit already referred to, made 
a net profit of £3,043. 

Mr. Т. Оох, chairman of the Electric Lighting Committee of the 
Bermondsey Vestry, Mr. E. босан Cranxm, assistant clerk to the 
Vestry, and Mr. L. Joser DoxBAM, clerk to the Kensington Vestry, 
also gave evidence in favour of the application, after which the 
Committee adjourned until the following morning. 


Buamonpssy Provisional ORDER. 


- The House of Commons Oommittee sat again on Wednesday to con- 
sider the application of the Bermondsey Vestry for an electric lighting 


Mr. Бовивт Srawant Bam, managing director of the London 
Electric Su Corporation, continued his evidence against the 
application. e Electric Supply had been in existence 
1,000,000 in capital, and were about to 
issue a further £100,000 1p cent. debenture stock, the whole of which 

9 8 F it impossible for the Vestry to 
supply electricity for public lig 


Alhambra and Pavilion, and many other theatres, was 18 unite. He 
considered that the interest and sinking fund on the money which 
the Vestry would have to borrow to erect tho generating station and 
pe would eat up all the revenue they would derive, without 

на Ба E ede 
a on as mon estry wou t in a loss 
to the ratepayers. ui 

Oross-examined 


| 
i 
f 
i 


are more than ours. 

Continuing, Wrrunss said that the accounts of the Shoreditch Vestry 
showed а loss on the electric lighting. He impugned the accuracy of 
8 that £2 9s. 9d. represented the total cost of 
the bution of electricity in Bhoreditch for one year. 

Are you or are you not to pledge yourself to the Committee 
. e shall extend our mains where there is a 


pennae were unanimous in going on with the matter in the 


асс пара, and there was no reason why the order should 
not be 


The decision was until after the hearing of the applica- 
tion for confirmation of the Marylebone order. 


MARYLEBONE PROVISIONAL ORDER. 


The Committee proceeded to consider the application of the - 
lebone Vestry for confirmation of a provisi — ligh — Me 
Worsley Taylor, Q.O.; Mr. Freeman, 0.0; and Mr. Hamilton 

sented the Vestry: and Mr. Balfour Browne, QO ; Mr. J. D. 
Fitagerald, QO., and Mr. Moon, appeared for the Metropolitan 
Klectrio Supply Corporation, who were in posseasion of the area, and 

T. 

K. WonsLEY TAYLOB said the object of the Bill was to confirm 
the order granted by the Board of Trade under the Act 


of the pariah was 1,509 sores and the 
area e was 1 acres, and the 
rateable value £1,609,000. The Metropolitan Nlectrio Supply Oor- 
poration was already in existence supplying electricity for pu 

mainly of electric lighting. The company had their cables bid ina 
considerable part of the parish, but only in part, and their system 
was the high pressure alternating. There were two questions to be 
considered, (1) should there be an alternative system of supply in the 
VV it it is right that there should be an 
alternative supply in the hand of someone, is it As ges that that body 
should be the local authority. Competition been 

from the outset by the Board of Trade, and it was the opinion of the 
Board that where there were two competing companies in an area 
they should have different systems. In a number of areas smaller 


-station at Willesden was 


than that of Marylebone there was competition, and if another com- 
peny went to Parliament to obtain an order to compete in the district 
ere was no doubt that the application would be granted. That 
session two applications had been made to the Vestry to allow com- 
petition, and one petition in favour of allowing a company to com- 
had been signed by 2,000 ratepayers. There was no distinction 
to be drawn between another company or the local authority coming 
in to compete. It was with & perfect knowledge of this that the 
company embarked its capital in the Marylebone undertaking. 'The 
Vestry never intended to part with the right, to let another company 
in, or debar themselves from in, and that was perfectly well 
understood by the company. The Metropolitan Company supplied 
Marylebone, and had two generating stations in the parisb, but under 
a Bill which had through another House, the company 
would have power to go to Willesden to make a central generating 
station. It was admitted that that was partly to supply the 
deficiencies which at present existed in Marylebone. Bat that 
i not to supply Marylebone alone 
and they had to consider what was to happen when the time 
for purchase came. The local authority would certainly be unable to 
purchase the generating station at Willesden, and in other words, 
what it eame to was that purchase would become a dead letter. If 
another company was allowed to come in, the difficulties would be 
increased. He contended that the mere fact that the company did 
not like opposition was no ground of objection. But companies did 
not mind meeting with what was called rate-aided competition, and 
the Metropolitan Company itself had given notice to apply for a pro- 
visional order for Shoreditch. 

Mr. Т. B. Нітоніха, member of the Vestry of патоса 
chairman of the Electric Lighting Committee of the Vestry, said the 
Ar не» о оро ш in the interests of the there 
should be a competitive supply of electricity, and that it should be 
done by the Vestry rather than that another company should come in. 
Up to the present time the Metropolitan Company bad not met all the 
requirements of the parish, and he believed if there was competition 
they would get better light at a cheaper rate, and the poorer classes 
able to get the light. If there were two sources of 
supply, they would be safe in the саз of accident, for on two occa- 
sions o eee in darkness, owing to fires at the gene- 
rating station. The Vestry believe that there was sufficient demand in 
the parish both for the company and the Vestry, for the Vestry 
would be able to meet certain demands by their system better than 
the company. They did not think it would interfere with the com- 

y much. He believed the undertaking would be remunerative to 
Vestry. After they had provided 5 per cent. for interest and 
sinking fand the rest of the profit could go to decrease the price; 
which would tend greatly d be 


company 
by the ¢ company. They had no official notice that the company were 
puring сома plant to supply continuous current. 

At point the adjourned. 


LEGAL. 


CooPEBR v. тни ErLBOTBICAL INSTALLATION COMPANY, Lurren, 
AND OTHEBS. 


In the Court of A aedi the case ct Cons the Master of the Rolls 
and Lord Justice the Electrical Instal- 


to dispose of the appeal. The case was a little 
ot the first 


Installation ta Td and by the O'Brien Company, and damages 


one, called the Safety W 
which had been worked, not by the Installation Company, and still 
less by the O'Brien Company, but by Messrs, Hodges & Todd, who 
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were the sole licensees of the Installation Company. The plaintiff 
claimed to recover against the O’Brien Company on the ground that 
they had worked under the license, but the statement of claim did 
not show that the O'Brien Company bad received anything, and the 
claim therefore failed. The appeal would therefore be dismissed, 
and with costs. 

Lord Justice Онттту, in concurring, said the mere statement that 
the O'Brien Company bad received profits was not sufficient, 

The appeal was accordingly dismissed with costs. 


Lauma ACCUMULATOR COMPANIBS. 


A MOTION in re the Lamina Acoumulator (Elieson's British Patente) 
Syndicate, Limited, and in the matter of the Elieson Lamina Acou- 
mulator Oompeny, Limited, the Eerl of Galloway v. the Lamina 
Accumulator (Hlieson's British Patents) Syndicate, Limited, came 
before Mr. Justice Kekewich in the Chancery Division last Friday. 

Mr. WanRMINGTOK. Q C., (with him Mr. Mac Swinney), said he had 
to move on behalf of the Earl of Galloway for the appointment of & 
receiver. The principal ground on which the application was made 
was that the company who were the purchasers of the assets of the 
syndicate by which the debentures held by the Earl of Galloway were 
granted, were threatening to place a charge of £4,500 on these assets 
in priority to the debentures in question. The motion was originally 
before his Lordship on June 10th, and stood over on terms. In per- 
suance of these terms the company had paid EI, Oco to the bankers 
for Lord Galloway's security, and bad also paid the interest on the 
debentures down to June 30th, but no payment bad been made in 
respect of the principal of the debentures, nor had they done what 
they were bound to do by their agreement with the syndicate, viz., 
issue to the Barl of oway debentures in the company in lieu of 
the debentures he held in the syndicate, 

Mr. BBAMWELL Davis, Q.O., said he appeared for the company, 

who were as anxious to give his lordship the debentures as he was to 
receive them, but they could not get the liquidator of the old syndicate 
to settle the matter. 

Mr. Curran, QO.: I appear for the syndicate. The liquidator 
writes that he would be happy to render assistance, but requires cer- 
tain accounts for small amounts first to be paid. 

It was ordered that the motion should stand over for a fortnight on 
terms, бо enable new debentures to be issued pursuant to the agree- 
ment, the company undertaking to carry on business in the usual way, 
and not to create any prior charge in the meantime.” | 


BANKRUPTCY PROCEEDINGS. 


Tur creditors of Edward Augustus Ingold, electrical engineer and 
accesrories merchant, 66, Wandsworth Bridge Road, Walbam Green, 
met last Tuesday at the London Bankruptcy Court. The debtor 
started in the beginning of 1892 with £150 capital, derived from 
revious savings, at Woodlands Road, Ilford, removing two years 
ter to his present address. He has also traded in рагіпетећір with 
others. Then in Mareh, 1896, he took premises at 3, Featherstone 
Buildings, Holborn, and traded there until recently, when he gave up 
the premises, being unable to рау the rent. Не attributes bis 
insolvency to loss on the trading, a loss of about £300 that he had 
expended in the proposed flotation of the Pbœnix Electrical Main- 
tenance Company, loss of about £2,000 by betting during the 
five years, and to his lisbility for moneys borrowed to satisfy gambling 
debts. The accounts filed show liabilities £1,790 10s., against assets 
£2, exclusive of book debts £304, to which no value is attached. In 
the absence of any offer, the case was left in the hands of the Official 
Receiver to be wound up in bankraptcy. 


Wersruinstan Exxorrio BuPPLY ConPORATIORN. 


Barons Mr. Justice Kekewich, in the Chancery Division yesterda 
(Thursday last week), a motion was in the matter of Kirk & | 
v. The Westminster Hlectzical Supply Corporation, Limited, for an 
injunotion to restrain the defendant company from taking possesaion 
of certain works now in the- oourse of erection which the plaintiffs 
were under contract to construct for them. 

Mr. Butcher, Q O., appeared in support of the motion, and Mr. 
. Warmington, Q.0., Mr. Roger Wallace, Q.O., and Mr. Platt for the 

defendant company. | 

Mr. BuTCHEB said the plaintiffs were a firm of builders and con- 
tractors, and under a contract dated September 23rd, 1896, they 
undertook the construction for the Westminster Electrical Supply 
Corporation of certain works for the supply of electric light. The 
construction had been going on fora considerable time, as plaintiffs 
raid, in entire accordance with the contract. On June 8th notice was 
given by the defendants, purporting to be under the terms of the 
contract, calling upon the plaintiffs to execute certain works and 
remedy certain alleged defects within a limited time. Plaintiffs 
wholly denied that there was any default or defects, but on June 22nd 
a further notice was served upon them by defendants claiming and 
stating their intention to take immediate possession of the works; in 
short, to turn out the plaintiffe, who had plant on the premises, 
and to prevent them altogether from completing tbe contract. 
Plaintiffs denied that they were at fault, and they were bringing 
forward & very considerable amount of evidence to show that the 
delay in building the works was entirely due to the defendants 
themselves. 

Mr. WaBMINGTON said the fact was that the contractors would not 
work according to the contract, and there had been erti во long that 
the MNT Electrical Supply Corporation wanted these works 
comp 


Mr, Јовтіси Киквутон pointed out that to make another contract 
to bring new plant on the premises would take time. 

Mr. BuroHER said there could be no object on the of a big 
firm like the plaintiffe in delaying the construction, and, in fact, they 
wish to build as quickly as possible. As late as April last, defendants 
gave them notice to complete the works by September 29th, and they 
were quite willing, and quite able, to do so, but notwithstanding that 
N to turn them out on the 

Mr. Jugricg KEXEWIoH: What are you pri to do? 


us sole jadge. They have quarrelled with the architect and that is 
trou i 

After consultation between counsel it was arranged that the 
motion should stand over on undertakings, with liberty to apply. 


BUSINESS NOTICES &. 


Electrical Wares Exported, 


WW Eupine Тот 12TH, 1097. | Waar Expma JULY 19тн, 1896. 

£ s £ 4 
Albany oe eee 43 0 Adelaide ese [II 142 0 
Alexandria. Teleph. mat. 103 0 Amsterdam .. 125 0 
Amsterdam eee eee 50: 0 Antwerp TT eve 10 0 
Autofagasta. Tuleg mat. 53 0 | Bahia. Teleg. mat. ... 60 0 
Bombay eee [11] eee 45 0 Bombay 2 00 oes eee 3 А 0 
Boulogne ies % 118 0 | Boulogne сд .. 90 0 
Buenos Ayres ... .. 980 0 | Buenos Ayres. Teleg. mat. 450 0 

S » Teleg. mat. 195 0 Town ..  .. 165 0 
Oalcutta gis .. 297 0 e di US 00 о 
Саре Town. Electric 0 eg. 

ү шшк machinery 245 0 | Demerara.  Teleg 99 0 
Cape Town. Teleg, mat. 2,521 0 | Durban eva ove 0 
Copenhagen .. 120 0 | East Lon - .. 188 0 
Dur si — „ 217 0 | Fremantle. Teleg. mat. 0 
Fremantle TT 90 0 Gothenburg .. 189 0 
Gothenburg .. 390 0 Hamburg — » 60 0 
Hamburg s .. 59 0 Hiogo ..  .. * 119 0 
Hong Kong „ 392 0 Hong Kong .. 30 0 
Liban ene vee eae 350 0 Liban eot rrr) ^ ^ ese 50 0 
Melbourne, Teleg. mat. 148 0 Lisbon. Teleg. cable... 200 0 
Newcastle. Electrica Melbonrne, Toleg. m 29 0 

machinery... .., 2078 0 | Ostend vds .. 80 0 
Odessa. Teleg. mat. ... 0 Perth... sas .. 600 0 
Ostend |... ә бз 0 | Port Elisab-th... . 191 0 
Port Elisabeth ... „ 998 0 „ „ Teleg. mat. 500 0 

„ Said. . wire. 994 0 | Santander Ке .. 70 0 
Rosario, Teleg. mat... 3:5 0 | Shanghai. Teleg. mat. 300 0 
Rotterdam. Teleg.wire 63 0 Spn Teleg. mat. 22 O0 
Bt. Petersburg .. 122 0 о „ 14 0 
i „ eleg. wire 888 0 ñ Teleg. mat. 215 0 
Bantos ... iei „ 77 0 Sydney. РА » 775 0 
Shanghai. Teleg. wire 873 0 | 

» Teleg. cable 9,973 0 
Stockholm te .. 400 0 

ü Teleg. mat, 944 O0 
Sydne eee eee eee 807 0 
Vora Oros ak ee 0 
Vi 0 s . ma eee 
Yokohama aes S. 450 0 

Total £23,164 Total £5,718 0 


Foreign Goods Transhipped, 


2 
Wellington. Teleg. wire 15 6 


Annual Outing.—On Saturday last, July 9th, the staff 
to the number of about 34 connected with the firm of Messers. 
Ferranti, Limited, electrical engineers, Hollinwood ; held their first 
annual picnic. The party, which was accompanied by the head of 
the firm, Mr. Ferranti, and also Messrs. Lawrie and Laws, started 
from the works at about 1 30 p.m. іп waggon-ttes, and proceeded by 
way of Middleton and Barton over the Ship Canal bridge, then 
on to Urmston, where the party partook of dinuer provided at the 
Мерв Head Hotel After dinner Mr. Lawrie proposed the toast of 
“ Success to the firm of Ferranti, Limited.“ In responding, Mr. 
Ferranti made a few appropriate remarks, and in addition said he 
hoped that this, the first annual picric in connection with the 
firm, was only the forerunner of a long series of successful outings, 
and although a programme of songs, toaste, &c., had been drawn 
up, he thought that as it was such a lovely day, they could not do 
better than adopt Mr. Lawrie's suggestion, namely, to cancel the 

rogramme part of the business and get out into the open air. 
Mr. Muir then p the health of Mrs. Ferranti, to which Mr, 
Ferranti also suitably responded. The party afterwards 


gome going for a walk into the country, whilst others dispo them» 
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British Thomson-Houston Company, Limited.— 
Amongst a number of important orders recently received by the 
British Thomson-Houston Company, Limited, are the following: 
Two аре electrical power plants for Messrs. Vickers, Sons and 
Maxim, Limited, one of 800 H.P., being for their Barrow works, and 
the other, of 400 Н.Р. for their Erith works; a 600-H.P. factory in- 
atallation for Messrs. Lever Brothers, Limited, of Sunlight Soap ” 
fame; two large motor-alternator plante for the Newoastle-upon- 
Tyne Electric Supply Company, Limited; electric brake equipments 

motor-car and trailer, and a special water-tank motor-car, for the 
Leeds City Tramways; two complete motor-car equipments for the 
Portrush Electric way; 50 new car bodies for the Dablin 
United Tramways Company, Limited, and 20 additional complete 

for the Bristol Tramways and Sarriago Company; 
Limited. The British Thomson-Houston Company, ted, have 
also secured а contract for the supply of a considerable quantity of 
steel rails, fish-plates, and accessories, and electrical. rail-bonde, for 
the Brisbane Tramways Company, Limited. 


Cataloxues.— We have received a catalogue from Messrs. 
E. Goosens, Pope & Co., which illustrates and seta forth the details 
of theie various anpi. The information given on the subject of 
high efficiency lamps is interesting, and should prove useful to the 
trade. It ought to be mentioned that this firm opened London 
offices at 5, Guildhall Obambers, Basinghall Street, and is repre- 
sented by Mr. M. W. O'Connell. 

We have received a useful catalogue of carbons manufactured by 
Messrs. Schiff & Co., of Vienna, who are represented in this country 
by Messrs. Bergtheil & Young. 


An Electrical Engineer Fatally Injured.— Mr. Basil 
Aylmer Clegg, 25 years of age, of Norman House, 5 
man of S reoeived injuries at the new goods station o 
the Great Northern Railway Сот репу, Deansgate, Manchester, which 
resulted in his death on Tuesday, July 5:h. The deceased had placed 
a ladder on the line and was attending toan electric lamp when a 
ir. im was forced forward. It struck the ladder, and deceased fell 
to ground. He never recovered consciousness. A verdict of 
accidental death was returned, and a rider added that the Railway 
Company had not taken sofficient precautions to provide for the safety 
of the men engaged at the lamp. 


Electrical Engineering in Brazil.—A oompany has 
just been formed in Berlin with a capital of £250,000, to known 
as Die Brasilianische Electricitüts Gosellec 


sion of their factory, the building of which has beoome necessary 
increase in the demand for the " Robertson" high- 


urpo:es to hard rubber and 
ynamo motors, transformers, 
&c., both for low and high tension work. It is supplied in пош 
rods or tubes from j mm. ар to any thickness. 16 is largely 
in Germany by the Post Office VV firms, such 
eine, &c., generally for Н.Т. work. Ac- 
cording to the tests it is not hygroscopic, immersion in water for 72 
hours showing only 0°41 per cent. of a drop. Samples of both the 
red and black variety have been sent to us. 


Messrs. Cordes & Co., Berlin.— Messrs. Cordes & Co., 
of 19, Elisabeth Ufer, Berlin, inform us through our representative 
that they are laying themselves out to manufacture to order, various 


descriptions of stampings in brass. They make a speciality of covers | 


and coronae for aro lamps, either their own design or to the designs 
of customers, Our representátive was shown samples of covers both 
and -and enamelled. These were well and 
strongly made, and of t design; all joints were turned over 
par отоо тию нови be permissible. The senior 
partner as some years in land, so that 
are well ap in Йи requiréments. ~ x = 


and other sports were encouraged by the presentation, by the firm, of 


a number of prizes. We con te the head of the electrical 
department of the firm, Mr. Joel, on his success in winning the prises 
offered for both bowling and batting in the cricket match. 


Multipolar Machines.—We have received an excellent 
catalogue of multipolar continuous current dynamos and motors 
from Messrs. Easton, Anderson & Goolden, Limited. There is a con- 
siderable amount of detail concerning this class of machine, and the 
text is aided by some excellent illustrations. 


The Supply of Electrical Energy.—The Report from 


the Joint Select Committee of the Houses of Lords and Commons on 
Electrical Energy (Generating Stations and Sapply) was issued on 
Saturday in the form of a Blue-book. The following five questions 
were submitted to the Committee :—'' 1. Whether, notwithstanding 
the provisions of Section 12 (1) of the Electric Lighting Act, 1882, 
wers should bs given in any cases for acquiring land compulsorily 
or generating stations; and, if so, under what conditions as respects 
liability for nuisance, notices to surrounding owners, and otherwise; 
(2) Whether compulsory powers of acq land for generating 
stations, if proper to be given in any case, should be given where the 
proposed site is not wi the area of supply. 3. Whether, in case 
of a generating station, however acquired , not being situate within 
the area of supply, power should be given for the breaking up of 
streets between the (апы s‘ation and the boundary of the area 
of supply. 4. Whether powers should be given in any cade for the 
supply of electrical energy over an area including districts of 
numerous local authorities involving plant of exceptional dimensions 
and high voltage, and, if such powers may p ly be given, whether 
any, and what, conditions should be imposed—(a) With respect to 
system and plant, and to the construction and location of 
generating stations, in view of the powers of purchase conferred 
upon local authorities by Sections 2 and 3 of the Electric Light- 
ing Act, 1888. (b) With respect to the relations of the pro- 
moters to other undertakers and to local authorities within parts 
с es: area А 5. Under what ee ae Ча е ) ought poren 
conferred u moters seeking to supply electrical en 
шток ка not directly to consumers.” The оше 
say with regard to the first question that the proved public advan- 
tages of electrical energy in the generation of light and power 
warrant, in their opinion, the granting to undertakers of compulsory 
powers for acquiring sites for generating stations and lands or ease- 
ments for pipes and mains therefrom, and other works. The powers 
should be granted on provisional orders, procedure by private Bill 
being reserved, as at present, for ional cases. As to liability 
for nuisance where the site is acquired under compulsory powers, the 
committee think the undertakers should not be subject to further 
liability than that which is imposed by the common law in the case 
of persons exercising statutory powers and duties; and where the 
site is acquired by oe the undertakers ought to be subject to 
the same liability. ey suggest no alterations as to the notices to 
be given. On the second point, the committee are of opinion that 
ошршоу powers for the acquisition of land for a generating station, 
and lands or easements for pipes, mains, and other works to the area of 
supply, may also properly be given where the proposed site is not 
witbin the area of supply. As to the third question, the report 
recommends that in the case of powers. being given for the erection 
of a generating station outside the area of- supply that powers may 
be given for laying the mains in streete leading from the generating 
station to the boundaries of the area of supply, the local authority 
liable to maintain the streets baving the option of breaking up and 
reinstating the streets at the undertakers’ expense. While it may be 
advisable to maintain the veto of local authorities as to the erection 
of overhead wires, it is not advisable that, in the case of overhead 
wires for traction p , the local authority, other than the London 
County Council and ty Boroughs should have an absolute veto. 
Dealing with the fourth and fifth questions, the committee observe 
that where sufficient public advantage is shown powers may be given 
for the supply of elt energy over an area, including diitricts of 
numerous authorities, and involving of 


concerned сап, in the opinion of the В show. cause for such 
а course. In oases of the exemption from lia to purchase, it 
would be expedient in the interest consumers that 


panies to foreclosure 
rolling stock aci DE Deine liable to distress. 


Switch Fuses,—From Messrs. John Fowler & Oo. we 
have received lists of the Hall & Faller high and low-pressure switch 
fuses, the chief novelty in these being in the coating of the high 
tension fuses with asbestos braidiog, which most efficiently damps 
and extinguishes an electric arc of 2,000 volts. 
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Winchester.—With the opening of the Winchester 
Electric Light Worke has come the establishment of a number of 
electric fittings agents in the city. Messrs. E. W. Gudgeon & Co., 
of Finsbury Pavement, London, have opened a branch at Mesars. 
Gudgeon & Sons, the Piazza, and are at present engaged in fitting 
up а large restaurant which is about to be opened in the High Street. 
Mr. E. T. Fiford, electrical agent of Southampton, has opened a 
branch in the square, and Meesrs. Dicks & Sons, who are the sole 
agents for the Welsbach Incandescent Gas Lighting, have opened a 
department for electric lighting; and have already fitted up two or 
three establishments. | 


ELECTRIC LIGHTING NOTES. 


Armagh.— The first real installation of electric lighting 
in the city of Armagh has been the erecting of керы" Èc., at 
the new buildings at the County Asylum, Armagh. e buildings 
are lit entiroly with electricity, and are at present under the super- 
vision of Mr. H. Censer, electrical engineer. 


Ashford.—With a view to effectively oppose electric 
District Oouncil has resolved to apply fora 


Bedford.—Considerable extension has been made in street 
lighting by the Corporation. 

Bexley.—Messre. Dolman, Pritchard & Оо. have written 
TTT 
a or were u в , ’ , 
Dartford, „54 Gravesend. with electricity. = 


Blackpool.—At the meeting of the Town Council last 
week letters were submitted from the Local Government Board 
consenting to the adoption of the overhead trolley system of 
electric traction on the Corporation tramw*ys, and as to the Depart- 
ment's sanction to the еа by the Corporation of an additional 
£40,000 for electric lighting extension in the borough. Councillor 
Brodie, who moved’ the adoption of the proceedings of the Electric 
Lighting and Tramways Committee, said that in addition to the 
£40,000, sanction had been obtained for the borrowing of a further 
sum of £9,400, which was applied for at the same time. They had 
already spent £4,000 on motors and other ry sdb that whatever 
system was adopted, this amonnt of money had expended. In 
answer to a question, he said they were not adop any system at 
present, and the Committee were determined to have the whole 
scheme before them shortly with explanations from the engineer. 


Bolton.—The Bolton Town Council last week approved 
of the recommendations of the electrical engineer (Mr. Arthur Ellis) 
for extensions of the electric lighting plant and a change from the 
present alternating current to the oontinuous current for the central 


continnous current the engineer says £21,576 is required. He adds, 
however, that it must be noted that the estimate for continuons 
current includes two 600-kw. sets, as against ouly one 600-kw. set 
in the estimate for alternating current, thus making a difference of 
£7,000. The reason for allowing for two sets of continuous current 


plant is on account of spare plant, whereas with the alternating 
current the present plant will be s for the large set. Further- 
more, as шш. the est for continuous current included 


the cost of increasing the capacity of the feeders to 1,200 kw., as 
against 1,000 kw. in the estimate for alternating current. Conse- 
quently, the continuous current was lower than for the alternating. 


Bournemouth.—At Bournemouth Town Council on 
Wednesday (July 6th), the following electrical matters were dealt 
with. The Joint Pier, Winter Gardens and Parks Committee 
reported as follows:—Electric Lighting Ooutract, No. 1.—The fol- 
lowing tenders were received for the installations at the Pier, the 
Pleasure Grounds, and the Winter Gardens, together with switch- 
boards, fittings, instrumente, and other items:—The Walsall Elec- 
trical Company, Limited, £2,695 16e. 6d. ; Leonard G. Tate, £2,997 ; 
Siemens Bros. & Co., Limited, £2,192; Orompton & Oo., Limited, 
£2,097; Johnson & Phillips, £2,083 1s. 6d.; Brush Electrical Engi- 
neering Company, £1,598; R. Algar & Sons, £1,867 8s. 11d.; Cash 
Robinson & Co., £1,784 1s. 4d. An informal tender was also received. 


£1,263; J. H. Holmes & Co., £1,090 
ditto (alternative), £1,270; the Electric Oonstruction ti met 


£1,209; Crompton & Co., £1,126; ditto (alternative), £969; ditto 
(alternative), £825; Johnson & Phillips, £1,215; ditto (alternative), 
£1,825 ; ditto (alternative), £1,150; ditto (alternative), £1,080; Bru 

Electrical Engineering Company, £1,367 10s.; Leonard G. Tate, £1,565; 
Siemens Bros. & Co., Limited, £1,135; ditto (alternative), 21,085; 
R. Algar & Sons, £1,425; ditto (alternative), £1,337. Consideration 
was also deferred. Electric Light Pillars :—The following tenders 
were received for the supply of (a) nine cast-iron ornamental lamp 
pillars, (ö) 10 ditto with special flanges, (с) 19 ornamental carriers for 
arc lamps, J. Allen, Sen., & Son; (a) £18 158. each, (5) £18 5s. each, 
(с) £7 each; Geo. Smith & Oo. (a) £12 58. each, (b) £12 58. each, 


(с) £5 10s. each; W. Macfarlane & Oo. (а) £10 4s. each, (5) £12 18s. 
each, (c) £7 166. Consideration was deferred.  Loans:—A letter 
from the secre of the Local Government Board was read, stating 
that the Board would not be p to further consider the appli- 
cations for sanction to borrow £1,600 and £900 until the Council had 
decided whether or not they could generate their own electricity.— 
Recommended, that the town clerk be instructed to inform the Board 
the present position of the matter. Provisional Order :—The town 

was instructed to report as to the steps to be taken to obtain a 
provisional order.—The report was adopted. 


* the long hour consumer therefore 


Brierley Hill.— The District Council have resolved to 
8 MUR of the Midland Electrical Corporation for a 


Brighton.—At the usual meeting of the Brighton Town 
Couacil on Th harsday, илдан Galliers, in moving the adoption of 
's report, said they had tried to find the best 


Cardiff.—At the meeting of the Council last y week po 
Appelbee, the engineer, produced figures, which sho t 
сепсе for the six шош ending Maroh 31st, 1899, would be 
something like £2,581 7s., but to this must be added loan to 
the amount of £1,297 4s. 8d., making a total of £3,878 11s. 8d. The 
receipts, however, were estimated to produce £4,376, leaving a credit 
balance of £497 8s. 4d. 


Coventry.—Interesting particulars of the financial work- 
ing of the electrici ent of the Coventry Oorporation are 
afforded in the statement of accounts which has just been submitted 
to the City Council, with other financial information. The revenue 
account for the past year, ending December 31st, shows on the debit 
side:—To generation of electricity, £1,166 66. 3d., viz.—ooals and 
other fuel, including dues, carriage, unloading, storing, and all ex- 
penses “ре the same on the works, £314 Os. 3}d.; oil, waste, 
water, i and 


tenance, and renewals of tranformers, meters, , fuses, and 
other apparatus on consumers’ p with cost of 
materials and lamps sold, as per contra, £6 18s. 5d. ; main- 


tenance, and renewals of apparatus at 1 ns, 18s. ph 


works, 9,878; copper losses, 5,000 ; used in y Эшен. transformers, 


94,384 ; total maximum supply demanded 126 


Clacton-on-Sea.—The Urban Electricity Supply Com- 

y, Limited, are about to apply for a provisional order for electric 

ightiog in the Clacton Urban ct Council's district, and also for 
confirmation by Parliament in the Session 1899. 


Croydon.—The great success of the electric light installa- 
tion in Croydon has led the сора to undertake а considerable 
extension of the supply. In parts of the borough where the 
electric light mains have already been laid, traders and private 
residents, especially the former, have taken it up with the greatest 
possible appreciation. Now the system is to be extended to South 
and Upper Norwood, and on Monday Ool. Langton Coke, of the 
Local Government Board, held an inq at the Croydon Town Hall 
into an application by the Corporation for leave to borrow £23,278 
for this extension. The success of the installation in Croydon, 
although it is so short а time since electricity was adopted, has far 
exceeded the expectation of the Corporation, and it is now almost 
certain that electric haulage will be adopted for the trams. 
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Devonport.— The Devon Borough Council at their 
last meeting had before them Electric Lighting Committee’s 
minotes, which stated that Prof. Kennedy’s report on the p 
шае power station had been received, and that the town 


ht station. The town clerk 
van was unwilling to sell the 


Dudiey.—A communication has been received from the 
Board of Trade informing the Dudley Town Council that Dudley bas 
been omitted from the area to be supplied by the Midland Electrical 
Corporation. i 

Dundee.— Street lighting is to be extended by the addi- 
tica of 27 lamps, which will cost £838. 


Darham.— The question of electric lighting was under 
discussion at a recent meeting of the City Council. The clerk read 
received from the Urban Electrical Supply Company, and 

Electrical Power Distribution Company, Limited, inti- 
that they were resp. ied arent to the Board of Trade for 
a provisions! order. After ussion, it was decided that a com- 
mittee be appointed to gather information on the subject, to obtain 
estimates, and so forth. * expression of opinion 
in favour of an electrical supply, no doubt the Council will 
ppli of one of the companies mentioned 
for the granting of a provisional order. 


Edinburgh.—Considerable extensions, involving £1,600 
are to be made. 


„ев, —Notice has been given to the District Council 
& company | powers to ly electrici 
ин Tu Stoke Pogos, Datchett, Slough, Unkel, Gum, Ohalvey, 


given to the District 
Council by a company of intention to apply for lighting powers. 


Felixstowe.— The Felixstowe and Walton District 
Council wor А, 5 of eee of the ае 
mpany apply for a p i er to supply 

dey for pelo and privé p at Felixstowe, a long dis. 
casion took p at the meeting of the Council on Wednesday, at 
which it was stated that whilst the gas орау charged 5s. per 
1,000 feet, they would be enabled to get the electric light at a cost 
equivalent to 3s. 6d. per 1,000 feet of gas. The following resolution 
was passed : That it be referred to the General Purposes Committee 
to consider and report upon the desirability or otherwise of the 
Couneil undertaking the supply of electricity for public and private 
purposes.” 
_ Fermoy.—This town is in a fair way to have the electric 


light, for an agreement between the local authority and a local com- 
8 i 


Frimley.—The Electric Works Company, Limited, has 
given notice to apply for powers. | 


Gasand Electric Light at Aberystwith.—At а meeting 


М. Williams, the chairman, said it would be very difficult at present to 
teply. He assumed it was about the same. e electric light had a 
great advantage over gas owing to the fact that the rooms were not 


ю hot, and whereas ht damaged the books in the upper 
the electric Might them in better condition. pt. 
had been a big escape of gas during the last 
some time it could not be traced.—The Chairman: 
UN pu ML for CN last quart: was very henry. рош gentlemen 


Hammersmith.—At the weekly meeting on Tuesday 
of the London Oounty Council, the Finance Committee reported 
having received an mi nnper from the Vestry of Hammersmith for 
the loan of £31,000 for electric lighting. A loan of £38,935 has 

ted by the Council, aud the Vestry now asked for 
of £3,500 for additional expenditure on the original 
contracts, £24,500 for additional plant and extension of mains, and 
£3000 for new buildings, one-half to be advanced immediately, and 
the second balf on January 1st next, repayable by the instalment 
nem in 42 years. The Council's engineer reported that he had not 
yet received particulars of the full expenditure, but those which had 
been furnished enabled him to recommend that sanction be given to 
the advance of the £15,500 now proposed to be taken up on the 
‘gineering works alone, leaving the matter to be finally dealt with 
when the second half of the amount required is applied for. On the 
meommendation of the Committee the Council decided to lend the 
Vestry £15,500 at 3 per cent. The same Committee announced the 
receipt of an application from the Vestry of Hampstead for the loan 

] i lectric lighting plant at the station at 
repayable by annual instalments in 42 years. The 
that this application was based upon the 
bable cost of the work; that some of the 

t be justified when fuller particulars of 
are supplied, and he suggested that the loan, less £1,000, 
now advanced, leaving the balance to be re-applied for 
| pleted. The Council's architect had 
drawings and prices for construction of the founda- 
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tions, &с., for the engines, and the cost, £1,200, appeared to be 
reasonable. The Committee accordingly recommended, and the 
Oouncil decided, to lend the Vestry £16,700 at 3 per cent. 


Heckmondwike.—At their meeting on Monday evening, 
the Heckmondwike District Council had before them letters from 
Messrs. Foote & Milne, and the Electric Ourrent Distribution Com- 
pany with respect to the lighting of the town by electricity and the 
supply to shopkeepers. It was decided to give Messrs. Foote and 
Milnes representative an interview at an early da$:, and to take pre- 
liminary steps рещ the revocation of the Council's electric 
ligbting ртотіві order by allowing private enterprise to step in. 

e Oouncil some time ago obtained an order enabling them to supply 
electricity in the town, but no steps have yet been taken in the matter. 
It is probable that the Council will put down a small installation to 
protect themselves. 

The Heckmondwike Oo-operative Society are about to put io ап 
boon prepared’ by Mr. Laub consulting elecitiou] engineer, ol 

Р А cons e eer, 
Manchester, and tenders have been invited. No less than 40 have 
been received from all parts of the country. 


Hereford.— The Corporation Electric Lighting Com- 
mittee, which has been visiting several metropolitau electricity 
works, bas recommended the Town Council to apply for powers to 


borrow the necessary money to purchase а site for works. The recom- 
mendation has been adopted. á 


ould be 
scheduled in the compulsory area, adding that other portions of the 
town migbt easily be connected with the supply mains from the 
extremities of these lines and materially increase the revenue of tho 
undertaking. The coat of the undertaking was estimated at £13,500, 
and the gross revenue at £2,116 138. 4d. This was on the assum 
tion that the public paid nothing more to the sr supply 
works for the enormously improved lighting than they paid for gas 
lighting already. The total annual output would be 89,000 Board of 
Trade units. The total cost of prcduction would not be more than 
at the rate of Sd. per unit, msking ample allowance for mainten- 
ance of plant, &. The principal item in cost of production was 
labour and supervision, which would remain practically the same 
when the works were supplying two or three times the above output. 
The profit and loss account would come out as follows:—Gross 
revenue, £2,116 13s. 6d.; works’ costs, £1,112 10s.; gross profits, 
£1,004 3s.; repayment of capital and interest at 5j per cent. on 
£13,500, £702 10s.; net profit, £261 138. 4d. At the end of the 
period of 25 to 30 years, when the loan was all repaid, the Council 
would have to its credit annually the whole of the gross profit on the 
works. From the above report the Council would see that there was 
no doubt as to the profitable nature of the undertaking, and Mr. 
Hawtayne thought would do well to complete the works with 
all reasonable dispatch, securing to the ratepayers the future control 
of the public lighting of the town as well as the profits from the 
рая sale of electricity. It was arran that a special meeting 
should be called, at which a resolution will be proposed in favour of 
making application for a license or provisional order. In reply to 
questions, Mr. Hawtayne stated that a license could be got by Novem- 
ber or December. 

The Horsham Urban Ocuncil, at its meeting last week, adopted a 
report of the committee recommending an a pon to the Bosrd of 
Trade for a license to miae electricity within the urban district at 
an estimated cost of a little over £10,000. 


Lambeth.—The Vestry have received a letter from Messrs. 
Fladgate & Oo., enclosing notice of the intention of the County of 
London and Brush Provincial Electric Lighting Company to apply 
for a provisional order to supply so mach of Lambeth as lies to the 
north of Westminster Bridge Road with electrical energy for light- 
ing and other purposes. behalf of the same company, Mr. 8. 
Morse bas served notice of intention to apply for a provisional order 
for the purpose of taking mains through Lambeth, so as to connect 
the detached portion of Wandsworth district with the main portion. 


Lancaster.—The Vicar of Lancaster (Rev. W. Bonsey), 
has received an estimate of the cost of lighting the old parish church 
of Bt. Mary's, at Lancaster, with electricity. The total cost will 
exceed £400, and of this about £330 has been subscribed. It is 
expected that the work will be completed in about two months. 


Leatherhead.—The District Council's Bill for electric 
lighting has received Royal assent, and it is being practically offered 
at a price to the local gas company. 


Leeds.—At the usual monthly meeting of the Leeds 
County Council on 4th inst, some serious reflections were cast 
upon the Yorkshire Honuse-to-House Electricity Company who, 
it was alleged, were laying down ins.” The 


" miles of mains. 

public demand, said certain Councillors, did not warrant this, but 
they inferred that the House-to-House Company were rushing 
the assets of their undertaking in view of the forthcoming transfer- 
ence to the Leeds on. These reflections have brought a 
strong denial from Mr. Grosvenor Talbot, chairman of the company, 
who asserts that the great increase of mains is strictly in &ccoraance 
with the requirements of their customers. Tae company had not 
incurred a penny of expense which would not have been apent bad 
the question of purchase by the Corporation never been mentioned. 
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It appears that the number of installations bas increased 40 per cent. 
during the past 19 months, and the directors anticipate a reduction 
of prices in the course of a few months. 


Lewisham.—The Great Western Electric Light and 
Power Company, Limited, and the County of London and Brush 
Provincial Blectric Light Oompany have notified the Lewisham 
District Board of Works of their intention of applying for a pro- 
visional order to supply electricity within the district. 


by psyers at the end of that term; that taken in 

conjunction with the fact that the citizens are losing about £2,000 a 

year by eleotric lighting of the city, the total loss at the end of 20 

Ген will amount to £60,000. The company's intention is to invest 
m 


wor of an extended tramwa 
EE y sys 


then 
with the 
od 


surprise. The 
character, and 
the course of the discussion—and 
greatest ~~ Councillor MoCarter, t 
admittedly one of the ablest—members of the board, 
blackthorn 


roduced a 


mpany's 
ble, however, that at some future the 


aT no el the nee over to some private 
company, use, ough voting e company's proposals 
ät this meeting, a number are of opinion that if the Corporation 
pot the lig system on the lines p by this company 

y would oommand even better terms than t now offered, and 


W астана ne 
on T. Snell, civil engineer, of Suffolk House, 5, Laurence 
ошаш БШ Cannon 


tom dings, the purchase and fixing of engines and plant; 


the providing and la of conduits, wires, and other apparatus for 


completing the on of electric light. (b) To make and com- 
plete all detailed plans, drawings, estimates, specifications, and 
schedules for the use of the Board of Trade, the Local Government 
Board, and contractors for such installation. (c) To attend meetings 


of the committee or Town Oouncil when desired; to attend the „соев 


of the committee's. justified their position in the sense that 
they adduced arguments of a weighty character. The eonoensos of 
on was against undue haste, and now that the report has been 

, the committee is pledged to proceed cautiously. The 
amended report of Mr. Snell, the expert, was submitted, and was as 


follows :— 
Revenue with Public Lighting. 
First year’s consumption estimated at, say, 126,590 units, sold at 
an average price obtained of 5 28d. 
inc lamp connection during the first year is estimated as 
b 


most humorous—as he is 


Private Lighting— ё s. d. 
6,000 lamps of 8 O.P. each ; say, 90,000 units at an 
average of 5:924.  ... "m is sve .. 2220 0 0 
Public Lighting 
Nine arc lamps consuming 6, 750 units per annum, 
charged at, say, £13 7s. 6d. each, including 
trimming #06 eee eee eee eee 606 120 7 6 
Incandescent lamps equivalent of 100 of 8 O.P., 
consuming 9,716 units per annum, including 
renewals... тА A © сев ae 14012 2 
Motors — 
Estimated at 14,500 units, at an average of 4d. 24113 3 
Heating 
Estimated at 5,625 units at 1 54. $ 3 1 
— nen, 
Estimated as earned during first year's working. £3,757 16 0 
Maintenance with Public Lighting. 
For a consumption of 126,590 units sold. 
Works Cost (generation and distribution) :— 
1. Coal and other fuel, including carfage ... .. 4943 16 11 
2. Oil, waste, water, and engine room see 13117 3 
3. Wages of workmen... jus eee E ess 369 4 5 
4. Repairs and maintenance of buildings, plant, 
machinery and instruments, mains, meters, 
fuses, &. = aes aes ses T 105 9 10 
£919 8 5 
General. Costs — 
5. Rent, rates, and taxes jas 880 wae T 119 3 O 
6. Management expenses: Salaries eng-neer’s 
department, collector, clerical staff, acoountant, 
Stationery, printing, law charges, insurance, and 
general establishment charges à ove ove 418 0 O 
Total works and general costs .. 21,516 11 6 
9 Charges — 
tereit and sinking fund, 6 per cent, on £16,000 
averaged over the um Ды e "EET 960 0 0 
Sum set aside for depreciation in the first year—2 
per cent. on £16, „ ues ase ove 330 0 0 
Total cost of maintenanoe .. £2,796 11 5 
Revenue "C S 2,767 16 0 
Estimated deficit for first yer PA £38 15 5 


Moreeambe.—The remaining engines, two large and one 
small, for the electric light works, have at last been delivered from 
Colchester. The contractor, says a correspondent, does not seem to 
be clear of trouble yet. Oa July 4th the men were unloading a 
transformer weighing 5 tons at the West View sub-station, the chain 
slipped, and the machine fell to the ground with a terrific crash, 
dolug damage to the extent of £100. Heysham, the neighbour of 
Morecambe, wants more light, and are thinking about . 
If the Morecambe Gas Company don't light up” for them, they 
will go in for the electric light. 


Neath —The Town Council of Neath have received 
notice from the Electrical Power Distribution Com , Limited, of 
their intention to apply for a provisional order. wn Council 
have decided to deal with the matter in committee. A similar 
notice bas been served upon the Briton Ferry Urban District Council, 
who have notified their intention of opposing. 


Oldham.—At the Council meeting last week, Alderman 
Gourlay, the chairman of the Lighting Committee, gave a sum- 
marised account of the work of this department. Below will be 
found full details :— 


OLDHAM Exxcrraic BuPPLY WORBES. 
Statement showing comparative working since the commencement. 


1804-5. 1895-6. 1896-7. 1897.8. 
Ist year. 2nd year. 8rd year. 4th year, 
Horse - power 
installed ... 320 720 720 1,080 
Unitesold ... 68,998 147,432 227,982 322,203 
Price charged 
private... ва. 6d. 64. and 44d. Ad. and 33d. 
Price charged 
public... 6d. 6d. 4d. 9d. 
Price obtained 
private... 61. 6d. 578. 4284. 
Gross profit... 4644 £2,270 £2,946 £3,492 
Net cial 
result .. £152 loss £848 profit £1,043 profit £1,351 profit 
Total cost per 
unit .. 8 924. 2 424, 2:674. 174d. 
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MORLEY ELECTRIC LIGHTING WORKS. 


THE site of the Morley Corporation electricity works is on 
the west side of Corporation Street, between the new Public 
Baths and the Corporation depót, and is situated in the 


centre of the 
town. The build- 
inge, which were 
designed by the 
lata borough sur- 
veyor, Mr. M. H. 
Sykes, are placed 
on the south side 
of the land re- 
served for the 
generating works, 
and аге во ar- 
ranged that a con- 
siderable area of 
land is reserved 
for future exten- 
sions. 

The engine 
house is 40 feet 
wide x 68 ft. long, 
with switch room 
atone end elevated 
3 ft. 4 in. above the 
floor, having an 
open front between 
it and the engine 
house. At a 


height of 20 


feet above the 
floor an overhead 
travelling crane 
runs along steel 
rails the full length 
of the engine 
house. The room 


is excellently ventilated and lighted by means of ground 


ExciTiNG PLANT. 


to be capable of enlargement as required when extensions 
are carried 
The total cost of the buildings was £4,500. 
In the boiler house there are at present erected, as we have 
said, two Lancashire boilers, 30 feet long by 8 feet diameter, each 
capable of evaporating 7,000 lbs. of water 


per hour at 125 Ibs. 

per кч. inch, under 
а natural draught 
with the feed water 
at a temperature 
of 60° F. The 
boilers were made 
by Messrs. Holde- 
worth & Sons, of 
Bradford, and are 
fitted with Bennis 
mechanical stokera 
driven by an elec- 
tric motor. The 
boilera are fed by 
a vertical double 
acting Worthing- 
ton pump, work- 
ing in conjunction 
with a “Korting " 
injector. 20 u 


ENGINE HOUSE. 


The generating 
plant at present 
erected {comprises 
the following :— 
Two sets of 125 
kw. fly-wheel alter- 
nators, one motor 
alternator of 20 
kilowatts, one 
direct current ex- 
citing plant of 
80 kw. The whole 
of this plant has 


been laid down by the Electric Construction Company, the 


clerestory windows, skylights and ventilators in roof. The fly-wheel alternators being excellent specimens of modern 


test room is conveniently situated at the east side of switch 


room, the floors of 
which room are 
laid with wood 
block flooring. 
Theaccumulator 
room 40 feet by 
12 feet 6 inches 
is placed over the 
switch and test 
‘room, and is ap- 
proached by a 
‘staircase near the 
main entrance. 
The boiler house 
is gem parallel 
with the engine 
house on the west 
side thereof, and 
is 68 feet long by 
` 48 feet wide. 
Along the west 
side of the boiler 
house are placed 
the coal bunkers, 
10 feet wide, and 
the pump room, 
10 feet by 12 feet. 
At present there 
aretwo Lancashire 
boilers 30 feet by 
8 feet diameter, 


MOTOR ALTERNATOR. 


electrical generating machinery. The two main engines are 


made by : Messrs. 
Pollit & Wigzall, 
Limited, of 
Sowerby Bridge. 
They are of the 
horizontal com- 
pound пор-соп- 
densing type, with 
cylinders 14 inches 
and 285 inches 
diameter, 30 
inches stroke, run- 
ning at a speed of 
100 revolutions 
per minute, with a 
working pressure 
of 180 lbs. per 
square inch. The 
cylinders are ar- 
ranged side by 
side, the alterna- 
tors being between 
the cylinders. 
Both the high and 
low pressure cylin- 
ders are fitted with 
Corliss valves ac- 
tuated by the firm's 
patent automatic 
trip gear specially 
designed to suit 


and accommodation is provided for other two of equal size. high speeds. The steam valves on the high pressure cylinder 

In the centre of the north end of boiler house is placed are controlled by a spring governor of the Hartnell type, the 
the chimney stack. It is 45 yards high and 14 feet square low pressure cylinder has hand regulation to give a variable ex- 
at its base, and 8} feet square at the top. pansion. Both cylinders, and also the receiver pipe between the 


One of Green's economisers, containing 96 tubes, is fixed cylinders, are steam jacketed. The cranks are enclosed with 
between the boilers and chimney stack, and is so arranged as neat planished steel casings to prevent oil being thrown off. 
E 
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The eccentrics are also guarded, so that no oil can get on the 
alternator. Special attention has been given to the con- 
tinuous lubrication of the working parts, and all the waste 
oil from the crank 
and eccentric races 
passes into a tank at 
the side of the en- 
gine, and is pumped 
from there into fil- 
ters to be used 
again. 

Messrs. Pollit and 
Wigzell have alto 
erected the whole 
of the steam and 
water pipes in the 
engine and boiler 
house. 
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ALTERNATORS. 


The two alterna- 
tors are the well- 
known Construc- 
tion Company’s 
flywheel machines, 
each having a nor- 
mal output of 125 
kw. at 100 revolu- 
tions and an emer- 
gency output of 135 
kw. the voltage 
being 2,000 to 
2,200. The arma- 
ture conductor is 
wound into special 
slots cut in the 
laminated charcoal- 
iron core in such a 
manner that, if 
necessary, a coil can 
be re-wound in 
about two hours. 
The core is com- 
posed of 36 separate 
segments, each con- 
sisting of a double 
coil, the laminated 
stampings being 
bolted to, and sup- 
ported by, two cast- 
iron flange pieces, which latter are bolted to the massive 
cast-iron rings forming the framing. Each segment wes tested 
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REGULATING TABLE. 


with 6,000 volts between coil and frame and both machines 
were tested with a pressure of 4,000 volte, after running for 


Low TENSION SWITCHBOARD. 


10 hours at full load. The field magnets consist of 72 stee? 
poles, each wound with a separate magnetising coil, the 
poles are of circular cross section and are fitted into holes 
recessed in the rim 
of the cast-iron fly- 
wheel being securely 
held by steel bolts 
passing through the 
centres of the poles 
and the wheel rim. 

The fly-wheel is 
of cast-iron in 
halves, the half- 
centres being bolted 
together, while the 
rims are secured by 
shrinking on circu- 
lar steel hoops let 
into circular  re- 
cessed grooves во 
that the rings are 
flush with the wheel 
rim. The diameter 
over the poles ia 13 
feet, and the total 
weight of the wheel 
and magnets about 
10 tons. 

Each machine has 
a combined effici- 
ency of 82 per cent. 
at full load, and over 
83 per cent. at an 
over- load of 135 kw. 
The exciting energy 
at full load is 22 
amperes at 86 volts. 
Under the specifi- 
cation it was pro- 
vided that the tem- 
perature rise should 
not be more than 
50° F., but the 
makers have 
managed to keep 
the temperature 
considerably below 
this limit. After 
а 10 hours full 
load run the rise 
was under 40^ F. on any part of the armature, and only 
15? F. on the magnet coils. 

The exciting current for the alternators is supplied by a 
separate direct current plant of 30 kw. capacity. It consists 
of an Eleetric Construction Company's standard bipolar type 
inverted continuous current dynamo direct coupled to a 
Peache high-speed engine, and mounted as usual on an 
extension of the engine bed. The armature is bar-wound, 
and is arranged to give the necessary extra volts for charging 
the battery of accumulators. 

The motor alternator, which is to run thelights during the 
times of light load, has an output of 20 kilowatts, the speed 
being 600 revolutions per minute. 

The alternator has a slot-wound armature, and is similar 
to the large machines, except that instead of being built in 
segments, the core stampings break joint, forming a con- 
tinuous ring. 

The continuous current portion of this apparatus is built 
precisely on the same lines as the exciter previously described, 
with the exception that it is of the atandard E.C.C. upright 
type. | 
The whole of the steam pipes are made of lap welded steel, 
suitably arranged to allow for expansion. The pipes in the 
main range and branches to the boilers are 6 inches diameter, 
and the branches to the engines 5 inches diameter. A drain 
pocket is fixed at the end of the main range, and steam 
separators on the branches to each engine. 

The exhaust steam is carried to the main exhaust pipe by 
а 12-inch pipe placed underground. A 38-inch pipe connects 
the engine drain to the sump. 

The feed pipes are met in duplicate, a bye-pass to the 
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economiser being arranged on both pipes. A feed water 
tank, holding 8,000 gallons, has been placed und d. 

The accumalators were eupplied by the Chloride Electrical 
Storage Syndicate, and consist of 57 R type cells in glass 
boxes, capable of giving a discharge of 250 amperes for two 
hours, or 100 amperes for six hours, or 70 amperes for 10 
hours, with a terminal E.M.F. of 100 volts. This battery 
can be used for supplying current to the motor-alternator, or 
for exciting both the alternators. 

The switching and regulating arrangements at the gene- 
rating station are divided into three sections as follows :— 
1. High tension switchboard for alternating circuits. 2. Low 
tension switchboard for exciter and battery circnits. 3. Regn- 
lating apparatus from which the field circuits of all machines 
are controlled. 

The accompanying illustration shows the main high 
tension board with the regulating table in the front. The 
panel on the left hand contains switching gear for three 
alternators, each machine having one ammeter, two single 
pole switches of the plug type, and one fuse. 
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ELEVATION AND PLAN OF PLANT, 


The machine switches are provided with guides additional 
to those for the contacts, so that the switches can be carried 
in the guides without making contact, and во can be placed 
in readiness for finally pushing home after synchronising. 
The fuse consists of a porcelain case with glass tube let into 
it, во that through an opening in the porcelain in the centre 
the condition of the fuse can be seen. 

On the right is the circuit panel, exactly similar to the 
alternator panel, with the exception that the switches are not 
fitted with guides. Two bus bars are provided, and there 
are two switches on each alternator and feeder circuit, so 
that the machines or the feeders can be put on to either of 
the two bus bars. 

The centre panel has mounted on it gynchronising lamps 
and plugs, voltmeters with voltmeter switch, and also a plug 
8 similar to the main switches for connecting bus 


The panels are of slate, and the framework carrying them 
is built up of steel angle and T irons, while the panels are 
surrounded by a narrow teak moulding for appearance. The 
lower portion of the switchboard is covered in with sheet 
steel. Switches are only provided in one pole of the circuits, 
the bus bar for the other pole being connected to an earth 
plate through a plug fuse, which is mounted behind the 
pini ыы! ere ы 

ve ormers for i or supplyi 
secs syn g pplying 

The regulating table, as will be seen from the illusteation, 
carries on the front of it four multiple contact regulating 


switches, three of these being for the alternator field, and 


' the smaller one for the exciter field. Another regulating 


switch on the end of the table is conneoted in the field o 
the motor-alternator, and is used for varying the speed of 
this machine when synchronising. The top of the table is 
of slate, and has mounted on it field breaking switches for 
the three alternators, with ammeters for reading the field 
currents. A voltmeter is also provided for the exciter, this 
one being in parallel with one on the main switchboird. 
The framework of the table is made of steel angles. The 
resistances to which the regulating switches are connected 
are fixed in the space below the switchboard. 

The low tension board, as shown, is arranged to connect 
up the exciter, the batteries, the motor of motor-alternator, 
the fields of the alternators, and the works’ circuit. Two 
sets of bus bara are provided, and the switches of the exciter 
and motor fields can be thrown on to either of these bars. 
By this arrangement the batteries can be charged from one 
bus bar at 135 volts, and at the same time discharge on to 
the other bar at 100 volts to supply various circuits, This 

switchboard is divided into two panels. 
The left-hand panel carries the main 
switches for the exciter and station circuit. 
These are double-pole two-way of the 
throw-over type before mentioned, and are 
arranged to quick break into the middle 
position from either side. Seven other 
circuit switches are provided on this 
panel, three being for the alternator fields, 
three spare, and one for the motor of the 
motor-alternator circuit. These switches 
are two-way of the double-pole throw-over 
type, but they are not quick break; in the 
case of the field circuits the breaking being 
done on the switches before mentioned on 
the regulating table, and in the case of 
the motor by the starting switch. On the 
right-hand panel are the switches and 
instruments for controlling the battery 
circuits, and also for the motor of motor- 
alternator. In connection with the motor 
there is a nine-way starting switch, and 
two single-pole two-way change-over 
switches, one for the armature circuit, and 
one for the field circuit ; the object of these 
latter two switches being to enable (in the 
case of an accident to the exciter) the 
motor-alternator to be reversed, converting 
it into an alternator-dynamo, the alternator 
being run as a motor from the large alter- 
nators, and the dynamo used for charging 
the batteries. In the ordinary use the 
batteries will be charged all in series, but 
should such an emergency occur, the alternator-dynamo would 
give current at 100 volts only, and the charging done by paral- 
leling the batteries. At the top of the switchboard is provided 
a switch, which enables the batteries to be changed from series 
to parallel. When charging the batteries in parallel two five- 
way switches and resistances and ammeters are connected in 
each circuit for regulating the current. The battery circuit 
is provided with an automatic battery cut-out and out- in 
switch. This is set so as to cut in when the pressure in the 
machine exceeds that of the batteries, and also to prevent 
the current reversing. A current alarm is fixed on the 
board to indicate by the ringing of a b 11 should the rate of 
discharge from the batteries be excessive. Two voltmeters 
are also fixed on this board. 

The construction of this switchboard is exactly similar to 
that of the high tension board, and has the same vertical 
dimensions, so that when the additional circuit panels are 
erected on the high tension board they will form one com- 
plete board and be uniform in appearance. 


UNDERGROUND MAINs. 


The contract for the whole of the work in connection with 
the system of mains outside the station was placed in the 
hands of the Callender Cable and Construction Company, 
Limited. The type of cable employed both for the high 
tension feeder mains supplying the sub-stations and for the 
low network from which consumers are conn 
consists of concentric conductors, each one insulated by а 
dielectric of bitumenised fibre, the outer dielectric being 
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sheathed with a very heavy covering of lead, and finisbed by 
а yarn braid and compounded. These cables were drawn 
into the stoneware ducts or pipes. In certain instances it 
was found more convenient to armour the low pressute dis- 
tributers, and they were then laid direct in the ground in the 
usual way. 

Prior to the commencement of the operations in connec- 
tion with the electric supply, certain alterations were made 
in the main thoroughfares of Morley, and advantage was 
then taken of the ground being open to lay wherever possible 
a conduit consisting of six-way Doulton casing, and 4-inch 
earthenware pipes. This system has been continued 
throughout the whole of the business portion of the town, 
with the exception thal in crossing roadways strong cast- 
iron pipes have been substituted for the earthenware: pipes 
or casing. | | 

There are four high pressure feeder cables which supply 
the sub-stations direct from the generating station. 

The low pressure network throughout consists of 87/14 
concentric cable, and except where laid as armoured cable, 
these mains have been drawn into the 4-inch stoneware 
pipe previously referred to. 

Arc lighting mains are laid on each side of Queen Street, 
extending from South Queen Street to Morley Bottoms. The 
lamps are supplied from the low pressure system, and the 
cables uaed are twin 7/16, with valcanised bitumen dielectric 
lead sheathed and braided. 

The whole of the mains were laid under the charge of 


Mr. F. B. Collard, who acted as resident engineer for the 


Callender Company. 


Sus-STATIONS. 


There are at present six sub-stations for dealing with the 
distribution. They have been equipped with E.C.C. switch 
gear and transformers. The special feature of the trans- 
formers is, that the etic circuit is circular with only one 
Joint, thus giving the least magnetic reaistance for a given 
area of winding. The stampings are also arranged in two 
sizes, to increase the effective cooling surface, the tempera- 
ture rise of the iron being kept under 40° F. The 20 kw. 
transformers give a drop of 1°6 per cent., the open circuit 
loss being 215 watts at 60. The cases are of cast-iron, with 
large cooling eurface, and are made quite water-tight. 

The Corporation has adopted a small scheme of street 
lighting by electricity. Arc lamps are used up to midnight, 
and e koe коше! by two incandescent erected half way 
up the pillars. 

The arc lamps in use are 11 in number of the E.C.C. im- 
proved type, in which the feed is controlled by a brake wheel 
which is provided both with ratchet teeth and also a plain 
gurface on its periphery, where two brakes are applied, one 
striking the аго, and the other giving such regulation as to 
allow the carbons to feed almost imperceptibly. The lamp 
is 80 constructed that it burns satisfactorily without a choking 
coil being inserted in the circuit. The lamps take 500 watts 
at a pressure of 89 volts, the current being supplied from a 
transformer for each lamp, reducing the voltage from 200 to 
that required by the lamp. 

A low tension donble-pole switch and fuse is fixed with 
the transformer in the base of each of the columns, also a 
change-over switch, which is for cutting out the aro lamps 
and putting in two 200 volts incandescent lamps. | 

The oolumns, which are 20 feet high to centre of arc, were 
supplied by Messrs. James Allan sen & Son, of Glasgow, 
and are of an ornamental design, fitted with overhanging 
bracket to the arc lamp, and with two brackets about 
18 feet from the ground for the incandeecent lamps. 

The whole of the work has been carried out to the specifi- 
cation of Mr. Robert Hammond, the consulting engineer. 


Electrical Patents.—We are informed by the secretary 
of the Institution of Electrical Engineers that arrangements 
have been made with the Patent Office under which there 
will be placed on the library table at the Institution every 
Monday morning a copy of each electrical patent specifica- 
tion published during the preceding week. The specifica- 
E ни remain оп the table for three weeks, and will then 

e | 


ELEOTRIO LIGHTING NOTES. 


(Continued from page 84.) 


‚ Newcastle.—At the adjourned meeting of the Newcastle 


Town Council held on Wednesday last week, the report of the 
Special Committee appointed to consider the desirability of the 
Gorporation undertaking the provision of electricity was presented. 
The report recommended that the committee be authorised to nego- 
tiate as to terms upon which the electric lighting com would 
transfer their undertakings to the Corporation.—Oouncillor W. Smith, 


‘in moving the adoption of the report, asked that the Council give 


their sanction to negotiate with the two companies for the transfer 
of their businesses to the Corporation. If the company stated a 
price, the matter would bave to come up again. Tur (the com- 
mittee) did not know whether the companies would sell or not; if 

ot, the committee would have another scheme to bring before the 
Douneil shortly. By adopting the report, the Council díd not bind 
themselves to anything definite.—Aldermau W. D. Stephens seconded 
the, adoption of the report.—Mr. Councillor Morton asked if the 
committee had considered whether the ори could not com- 
mence to manufacture electricity themselves?—OCouncillor Smith 
replied that the committee had considered this.—Aldermau Bicbard- 
son asked if there had been MR the consumers of 
electricity fora supply by the Oorporation? The consumers were 
perfectly satisfied. t advantage was to come from a supply by 
the Corporation? What was to be gained by taking over the two 
works? It was the public consumers could not gain, so far 
as the lighting of the streets were concerned. It would be unwise if 
the Oorporation took any further proceedings in the matter that day. 
— Alderman Newton was of opinion that if a profit was derived from 
lighting the udi оу electricity, it ought to be in the hands of the 
munici ity. question ought not to be shelved or dropped.— 
Councillor Baty moved that the matter be referred back to the com- 
mittee for further consideration. This was ultimately seconded.— 
Councillor T. Cairns said if the Corporation could bring under one 
roof and one administration the undertakings of the two companies, 
and then dete: mine upon electric traction for the trams, the public 
would receive enormous bꝛnefit.— Alderman Barker Ellis said that 
the Newcastle Corporation were being charged £42 a lamp for the 
electric light, and the Edinburgh committee were simply Ajo 
the Corporation £18 for the ваше amount, and were going to uoce 
it to £14.—Alderman Baxter Ellis declared tbat the whole and 
authority responsible for the electric monopoly was the Town Im- 
provem nt Committee.—After further discussion the question was 
put to the vote, with the result that 34 voted for the amendment, 
and 17 against. The report thus will be referred back to the com- 
mittee. 


Northwich.—The Urban District Council have decided 
to light the streets with electricity. The successful results of the 
решш lighting of the Market Hall has induced them to соп- 
sider public lighting; four 10-ampere “ Blahnik” arc lamps were 
used for the Market the cost of the same coming out at 10 per 
cent. less than the gas. The four lamps are going to be placed in 
High Street, also a number of incandescent lamps as an experiment, 
the current being given free the Supply Company. Over 500 
16-C.P. lamps have been applied for within the last month, and 275 
have been coupled to the mains. The Supply Company are about to 
put down a third engine and dynamo. tensive main extensions 
are also in progress. 


Plumstead.—The Plumstead Vestry, who are considering 
the question of applying for а provisional order for an electric supply, 
have received notice from the Woolwich District Electric Light 
Oompany of their intention to appl се розев to light Plumstead 
т NIU: The Vestry have to oppose the granting of 

e order. | 


Ravensthorpe.—A communication has been received by 
the Ravensthorpe District Council from the Blectrical Power Dis- 
tribution Company, giving notice of their intention to apply for a 

rovisional order empowering them to supply electricity within the 

uncil's area, and asking the Council to assent to the application. 

It was decided not to do so, and the clerk was instructed to write to 
the Board of Trade accordingly. 007 | 


Reading.—The company is altering its standard pressa 
of supply from 100 to 200 volts. 


Rugby.—At the meeting of the Urban District Council on 
Thursday night last week a letter was received from the Edmundson 
Electricity Corporation, Limited, Westminster, London, giving 
statutory notice, on behalf of the Urban Electric Supply Company, 
Limited, that they intend to apply for a provisional order. The 
matter was referred to the General urposes Committee. 


Runcorn.—The Electrical Power Distribution company, 
London, have notified their intention to apply to the Board of 

for a provisional order to supply electricity in the district. The 
Council, believing such power should be vested in the Council, 
have decided to make a similar application in opposition. 


Sale.—An electric lighting scheme which has been 
Dropar? for the District Council is to be submitted to Pref. 
ennedy. 


St. James's and Pall Mall Company.—The amount 
of electricity sold by the St. James's and Pall Electric Light 
Company, Limited, for the quarter ending Jupe 24th, 1898, is returned 
at 682,045 units, estimated to produce £14,209, as against 600,171 
epi е same quarter of last усаг, which produced а net revenue 

‚158. ; 
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St. James's, Westminster.—The Vestry. last week 
received a letter from the Bt. James's and Pall Mall Electric Lighting 
Oompany amon ды. the receipt 8 the et de letter т 
reference com 's charges for the su ectricity. 
intimated that the communication would. be placed before the 
directors at the earliest opportunity. И 


Potteries Electric Traction Oompany, 
Limited, have notified the local authority that they intend to Lu 
for lighting powers. 


Uekfield.—The Crowborongh Gas Company, Limited, 
have given notice to the Uckfield Rural District of their intention to 
for a provisional order for lighting the whole of the rural 

of Uckfield with electricity. 


Weybridge.—Mr. Edmund Bax, of Eldon, Weybridge, 
has to the Weybridge Urban District Oouncil with reference 
to the serving of notice u the Council by the Electric Works 
Company, Limited, of their intention to apply to the Board of Trade 
for a provisional order for the lighting eybri and Walton. 
Mr. Bax explained that the proposed order would ask for 42 years as 
the term within which the undertaking could be purchased, 8d. per 
unit would be the maximum price for energy, and that either local 
authority should have the power to purchase that part of the under- 
taking within its district, on giving 12 months’ notice, at £133 for 
every £100 properly , With the proviso that if such power 
be exercised before 21 тов а further 5 per cent. on the capital 
be paid, unless the dividends should in the 

per cent. annum from the commence- 

The Oouncil have referred the matter to the Highways and 

Committee. 


Weymouth.—Thus far only four tradesmen of this 


town have adopted the electrio light. The number will shortly be 
increased, as the palatial Royal now in course of construction 
is to be lighted by electricity, Messrs. Laing, Wharton & Down being 
entrusted with the contract. 


Weston-super-Mare.—In view of the Weston-super- 
Mare Urban District Council's intention to instal the electric light 
in the town, they have this week agreed to enter into a contract with 
the а gas company for the public lighting of the town for one 
year only. 


Wolverhampton.—Mr. F. Harman Lewis, the electrical 
engineer for the borough of Wolverhampton, has been compelled, in 


mittee state that Mr. Lewis was appointed in May, 1893, at a salary 
of £300 per annum. Immediately upon his appointment he under- 
took the revision of the important scheme before them for 


borough by electricity. In uence of his pro- 
"real tendera wore! t 


cent. upon the 

able, as at first intended, to au 

ee ee ое унаа 
тесеп repar y Mr. Lewis, and 

t e Council. It will proba 


Crue perpe eg 
í e noe with the elec g un can 
be of n er ee will be most willing to render 
assistance.” The Lighting Committee recommend the of 
Mr. Lewis's resignation by the General P Committee with 

The Lighting Committee have ad that his services 
be retained as consulting for 19 months, from June 
24th last, at his present salary, having regard to their Jeu re- 

i in connection with the extension. e 


a somewhat lengthy discussion, and in the result it was decided to 
retain the of the electrical engineer at a salary of £150 per 
annum. 


3 Burstall & Monkhouse were some 
tion, md „оне to ч. appointment 5 defeated 
by a large majority. 


ELEOTRIO TRACTION AND MOTIVE 
POWER NOTES. 


Chiswick.—The Electric Tramway Bill from Chiswick to 
Hounslow now awaits the third reading in the House of Lords, and 
as soon as the Royal assent is given the construction of the line to 
Hounslow will commence. It is intended subsequently to apply for 
powers to continue the service to Staines. 


Clontarf-and Hill of Howth Tramroad.—Mr. J. W. 
Lowther, the chairman of the Un Committee which con- 
sidered this Bill, bas made the following report to the House of 
ted ш io ordinary Чы miley Kauke, party on wad ша 

on 0 way gauge, partly on ong- 
side of public roads, and partiy through other roperty, from tbe 
in United way | 


blin United 5 
0 


in the Bill for protecting the respective lines and avoiding danger 
at and near the $ of That a from the Board of 
Trade was laid ore the committee, pursuant to Standing Order 


taking, and that the restriction contained in Standing 

need not be enforced in this case. That in pursuance of the resolu- 
tion of the House of March 15th the committee had satisfied them- 
selves that the powers given by clause 48, ard so much of clause 2 
referred to in such resolution, had been struck out of the Bill in its 
IM ponge through the House. "There are no other circumstances 
of w ,in 


ents thereunto. 


Derby.—The Derby Town Council have, on the recom- 
mendation of the Highways Committee, decided to oppose the 
application to be made to the Light Railway Commissioners on July 
19th by the promoters of the Derby and Ashbourne Electric Bailway 
for an order to construct a light railway from Derby to Ashbourne. 


run on the side of the road, and it is con- 
| g ers over a portion of the Derby 
tram lines as far as the Great Northern Bailway wharf. | 


Hampshire Light Railways.—The Earl of Jersey 
and Colonel Bonghey, RB, Light Railway Commissioners, held an 
inquiry at the Drill Hall, Oosham, оп W „with the view of 
determining the expendiency of granting an application by the Hamp- 
shire Light Railways Ccmpany for an order to make a 


rather narrow, and it was thought desirable, therefore, to carry the 
line over some fields. The line would pass up Portedown Hill, but 
there was no gradient at all of a dangerous c . The scheme 
would bring an agricultural district, which was from three to five 
miles distant from a railway station, into communication with the 
Bouth-Western asper station at Cosham and the Portsmouth tram- 
way Sys! Ж 
the scheme, and manager of the Portsmouth tramways, had been 


iven his opinion, but he was not authorised to тергеп the War 
partment. There was no doubt, he understood, the Depart- 
ment would approve, although they had not actually a representative 
present.—Mr. 1 W. White, J. P., was examined at some length in 
support of the scheme, which, he said, he had no doubt would bea 
great public advantage. In 1897 it had been suggested to him by the 
Ro authorities that a tram line should be carried to 
anti making of the 


sioners announced, at the of a lengthened investigation, that 
they should have much pleasure in recommen the Board of Trade 
to grant the order authorising the construction of the line, 
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. Hanwell—The Light Railway Oommissioners have 
sanctioned the construction of a light railway from Hanwell to 
Uxbridge in extension of the tramway system. We learn also that 
an application will be made for a light railway to Staines from the 
Bell, w, when the now tram is constructed. 


Johnstone.— The British E'ectric Traction Company 
. have intimated to the Johnstone Town Council their desire that the 
Corporation should send a mo by pene in Continent at their ex- 


pense to jadge for themeelves by inspection of the success 
of thesystem in o 


The L. C. C, and Electric Traetion. Daring the discue- 
sion of the tramway question at Tuerday's meeting of the London 
Oounty Council, as set forth in the of the Highways Com- 
по a ee e e e topo 

ighways Oom eint ‚ап e then su m 
methods of traction. There was nothing set forth in the present 
report of the committee in rd to electric traction. The noble 
earl thought the Council should have some explanation u that 
point which would largely inflaence the Oouncil in to a 
decision: Mr. Purchese said that thero was no doubt the progressives 
would go in for electric ано Dy ana e It had answered in 
other towns and would do so in on. Mr. Baker, referring to the 
observations by the Earl of Onslow, mentioned thst as soon as the 
present Highways Committee was formed, steps were at once taken 
to investigate the question as to the most improved form of traction 
for London, and those inquiries were proceeding at the present time. 
Mr. J. W. Benn, chairman of the committee, said in the course of his 
рт the digcussion, that he need not refer to electric traction. 
W he drew attention to the fact that Mr. Allen Baker, vice- 
chairmen of the committee, had devoted his attention to the subject, 
he thought the Council would accept the assurance that that impor- 
tant matter would not be overlooked. 


Middlesbrough Tramways.—The Middlesbrough, Stock- 
ton and Thornaby Ways was lcs tse by the Board of 
Trade on Tuesday. The will probably be opened for public 
traffic to-morrow. 


The Mumbles Railway.—It is said that the directors 
of the Swansea and Mumbies Railway Company have been 
approached with a view of selling the concern to a company wh? 
proposed to 8 e ip the line, but they decided not to accept 
the cffer. Оп accoun nuisance that has arisen on this line 
from the lack of Welsh coal, it has been decided to take the advice of 
an electrical expert. 

. Paisley.—In oonneotion with the offer of the British 
Electric Traction Company to run the Paisley tramways by means of 
the trolley system, it is stated that a section of the Town OCouncil 
have raised the proposal that they should approach tbe Glasgow Gor- 

to see ey would be willing to lease the streets 

m the Oouncil-and work the tramways as a part of their system, 
in the same as is done at Pollokshaws, Govan, and other places 
adjoining the city. 

Portsmouth.— Electricity, says a local evening paper, 
prone to play a lig An icuous part in Portemouth Dockyard 

the neat future. The Admiralty not only intend to use it for 
illuminating p but also as the motive power for driving the 
whole of the machinery of the worksh In fact, plans are already 
being p for the undertaking which, it is estimated, will cost 
about £250,000. The advantages of electricity over the present 
means of driving the are many. Each shop now has its 
own boilers with a staff of то 55 them. But in 
the new scheme these will swept away, and in their place, on 
the site of the old convict prison, will be erected a central 
station that will provide current both for eia, i yard 


driving the m . With the present a 
grees oe emoke and dirt, and the shops will be healthier to 
wor 

Southport.—The provisional order has been drafted for 


electric tramways in Southport, and will be promoted in the next 
session of Parliament: the of Trade will not hold their usual 
local inquiry before November. The preliminaries are, therefore, 
well advanced, especially as the surveys are now nearly completed, 
and the work of preparing the plans has commenced. 


Tramways in the Black Country.—4A writer in the 


Dudley Herald, in speaking of the importance of electric {ташта 
in the districts between Birmingham and Wolverhampton, mia 
t municipal tramways, on the that it wo be impos- 
to have a uniform system g through various districts. 
Warwiek.—A proposal to transfer the Warwick and 
Tramways to the British Electric Traction Company 
upon certain terms, has been adopted by the shareholders. 


EEE 


TELEGRAPH AND TELEPHONE NOTES, 


Imperial Etiquette. — The following expression of 
opinion is extracted from the Morning Post's notes on our Colonial 
affairs :—“ Pacific Cable.—The report of the committee which sat to 
hear evidence nearly two years ago on the subject of the Pacific cable 
still remains pigeon-holed at the Colonial O At the desire of 
the C.lonial premiers last June, the discussion (f the report was 


deferred until they had time to consider its contents. Twelve months 
have passed, and nothing has transpired to show that the report has 
even been before the Colonial Oabinets. Surely the time has 
come when official etiquette would not be infringed making 
public the report in question. A great deal of fuss was made 
at Ottawa about tbe Pacific cable, and much pains were 


taken to get the best evidence, but it is useless to treat 
an I pa por deg тау If the cable is a necessity 
let us it ; if not, then let the subject be dropped, but do not let 


the whims of the Australian premiers keep back the publication any 
longer. As а rule Canada is very anxious to proceed with her pro- 
but in this matter of the Pacific cable the Oanadian Govern- 
ment appear quite satisfied to let things slide. What, too, is to be 
done about the Cape and Australian cable? That project seems also 
to have lapsed. Acother matter of imperial interest which seems 
to be fading away is the question of the fast Atlantic service 
between Canada and the mother country. There was much discussion 
and a certain amount of public movement in both countries in 
to this fast service, but since the question of contract was settled the 
nok eme seems to Lave lacked attention. 


Independence Day.—The London staff of the Com- 
mercial Cable Company celebrated “ Independence Day " on Monday, 
the 4th inst., by an up river” excursion to Staines, per steam launch 
Formosa. The party, nambering about 40, acoompanied by Mr. 
Fredk. Ward, manager in England, was met at ite destination by 
Mr. G. G. Ward, vice-president and general manager of the company, 
A first-class luncheon was then partaken of at 


pou officers were duly toasted with enthusiasm. The party 


whom, by their kindly presence and 
trip was in a great measure due, and by a gen 
everyone's part that it had indeed been a “ Glorious 4th.” 


Pacific Cable Route Survey.—Ooncerning this survey; 
which was called for some 10 years ago by the Imperial and Colonial 
Conference, we make the following extract from the Geographica! 
Journal, which 1 а summary of Admiralty surveys during the 
year 1897: —“ In the Pacific one of the surveying vessels an 
extensive cruise to Honolulu, vid Palmyra and Fanning to 
search for reported shoals, aurvey islands, and obtain soundings at the 
same time, which would be useful for a Pacific cable. of 
soundings were carried from Sydney to F. j, Fiji to Sydney 
Island to Palmyra Island, and northward to a position about 
150 miles southward of the Sandwich Islands; also from a 
position about 360 miles south-east of the Sandwich Islands 
to Fanning Island and Вота. Between Suva and Auck- 
land a meridian distance was carried, also a line of sound- 
ings run to the eastward of former lines ew route. From 
Auckland soundings were taken to North Cape and thence to Hobart. 
During this cruise Palmyra Island and anchorage was surve 


фаш made on large scales of English harbour and whaler anchorage." 


— m 


The Proposed New Cable to the Cape.—In referenca - 


to the new cable to the Cape which has been suggested by the Eastern, 
the Eastern Extension, and the Hastern and South African Telegraph 
Companies, we gather from the African Review that the pro 


does not meet with much encouragement in Oape Colony, and & 


rider has been added to the Capetown Chamber of Commerce resolu: 


tion regarding an all-British cable, to the effect that if the Imperial - 
and the Oolonial Governments do not themselves construc: a cable, : 


“any further communication with Europe should, if possible, be 
arranged without placing it in the hands of the same company м . 


owns the two existing lines, ard that in any case full information a8 
to the propcsed routes and the conditions of the contract be given to 
the pub іс before the Government are committed to any action”— ` 
ment were also empowered to communicate | 


The Committee of \ 
on the matter with the other Chambers of Commerce.—Mr. Heard, 


M.L.A., who moved the resolution, spoke of the recent statement ol 
House. They were all t 


the Premier on the subject in the y reo! 
about the advisability of having an all-British cable, and that it 
should net be in the ввіоп of any company, but of the Imperial 
Government. They been left dependent upon one company от { 
their communication with Europe, and, although the rates had been 
lowered, they were frequently put to disadvantage owing to break- + 
downs, &c.—Mr. Jagger said the chances were a hundred to one that 
they could nct git the Imperial Government to lay a cable. There 
was а powerful company in possession, owning a third of the cable ү 
service of the world. Was it likely that they would quietly watch › 
the Government lay anotber line without cutting rates. Anotber , 
drawback to inviting Imperial co-operation was that it would take : 
about five years to consider the question. He suggested that they | 
ahould come to terms with the company. If they gave the company | 
ару privileges they could take the right to regulate rates. If that 
were done they could bave the work done more quickly and more , 
economically, and they would practically get all they wanted.—The . 
resolution was carried, only one voting against it. 
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St. James's, Westminster.— The Vestry last week 
considered letters from various telephone subscribers calling attention 
to the inconvenience caused them, owing to having been deprived of 
the use of the telephone ia co consequence of the Heddon Street fire, 
and stating that the company hed informed them that such incon- 
venience could not possibly arise if the Vestry would consent to the 
wires t d, and oer Р the Vestry to favourably 
consider the subject. Oe ue. motion of Mr. Watson, the Vestry 
desided, in view of the gravity of the position, to laue a pamphlet 
to the public and the press, setting forth at length the attitude taken 
up by the Vestry in regard to the question of underground cables. 


~ The Telegraph Wire Export Trade.— The returns just 
issued relating to the exports of telegraph wire and apparatus con- 
therewith from this country during Ju- e. show that the 


activity during Jane has been to entirely alter the anticipated rela- 
tive position of the figures for the six months. At the eud of May 
the “ отаг to that date was below that recorded for the 
1897, For the first half of the current year the value 
the е bas amounted to £500,896, or £30,170 more than 
the same vane of last year, and £157,633 more than in the first 


Bresb-Bt Pierre (Anglo, 1960) April pm 
West Indios — m idi 
Bt. Oroix-Trinidad Nov. 90th, 1896 TT! ees. 
Onimaners-Bantiago ' June 10th, 1808 ... * 
Cable beyond Gorupa... June Sth, 1898 ... 
TIT une eet ` YT) 
Latakia oeo i ves Feb. 10th, 1898 900 eee 
Maranham-Para [T1] eot April 17th, 1898 [TT] eee 
Hong Kong-Manils ... „ May 3га, 1898 si EM 
Lourenço Marques Durban... June 30th, 1808  ... July 8th, 1898 
Falmouth [III July 9th, 1898 006 eee 
LABDLINBS. 
Trans-Oontinental 
youd Мело! tine P^). Mares 13th, 1898 .. eee 
Oartagena; Barranquilla TII July 4th, 1896. TT! eee 


CONTRACTS OPEN AND CLOSED. 


Belgium.—August lst. The municipal authorities of 

the ору" of electrical pr li ting end ms us 

es urposes in 

the town during a of S0 y А Tenders to be sent to 

L'Administration Communale de Stavelot вео) Particulars 
from the Secretariat de la Ville on payment of 4 france. 


Publim.—July 23rd. The Great Northern Railway 
electric: lighting 


5 F 
for the premises at Amiens Street Terminus, Dublin. 


Specification from the secretary. ; 
Boeta Aug 28rd. The Co tion of Eccles. are 
prepare to receive tenders for the of the Town Hall, See 
our “ Official Notices.” 
Bxreter.—Jaly 25th. The Corporation эе ri high and low 
tension concentric mains, transformers, a feed water heater. 
See our “ Official Notices.” 


Franee.—The French Post and Telegraph D partment in 
sg is inviting tenders until the 90th inst. for the supply of 100 tons 

of. homogenous iron wire 24 mm. іа diameter, 120 tons of ordinary 
galvanised iron wire 7 mm. in diameter, and 200 kilometres of 
submarine cable core. Tenders to be sent to Le Sous-Secretariat 
d'Etat des Postes et des Telegraphes, Rue de Grenelle, 103, Paris, 
from whenos particulars may be obtained.. 


Heptom.—August Ist. The Parish Council ask for 


tenders for lighting the district by electricity to be sent to the clerk. 


Melbourne.—Tenders are asked by the Melbourne City 
Council for 600,000 arc lamp carbons. Все our Official Notices.” 


Middlesbrough.—July 15th, The Tees Union Shipping 
Company . tenders for the of an 


their wharf at Middlesbrough. &с, 
ro air Mr. J. G. W. Aldridge, 9, Victoria Street, B. W., and tenders to 
the secretary. 


Russia.—Tenders are being invited until August 18th 
8 by the municipal authorities of Tiflis, for the erection and 
oqu piene of a central station for the electric lighting, by means of 

pe of the publio streets in the centre of the town. Particulars 

may bo obtained from, and tenders to be sent to, La Maire de Tiflis, 


Shanghai,—Anugust 10th. 
98 invites tenders for the su 
alternators, switchboard, 
mere Specifications to bs obtained from Messrs. John Pook & Oo., 8, 
Jeffreys Square, St. Mary . js Е.О. "e whom tenders have to be sent, 
Bee our “ Official Notices " June 24th 


Shoreditch.—July 18th. The Vestry invite tenders for 
the supply and erection of additional continuous current motor 
transformers а m poar and 3 to rg dr at the 

generating 000 nee 
from Messrs. Kincaid, Waller & Manville, 39, Gres R 
Bee our Official Notices,” | 


St. Mary, Newin on. 5 uly 22nd. The Vestry ask ja) 
F 

Wigan. — Tenders are акей for the electric lighting of 
the Drill Hall on the occasion of the Wigan Trades, Commercial and 


Art Exhibition to be beld from October 26th to December 7th. Beo 
our ‘Official Notices.” 


West Ham.—July 18th. The Conncil invite tenders for 
the Municipal Technical Institute for battery, two electro-motor 
experiment dynamos and transformers, machine tools and experi- 


mental steam engines. See our “ Official Notices.” 


5 Fy aly 19th. The eee invite tenders 
one w. ternator direct 
Specitiontion from Mr. 4. H. Баке S9, Viotoria Street, BW. Ti 


The Shanghai Mt 


OLOSRD. 


Leyton —0n the recommendation of the Electric Lighting 
Committee, the following tenders ia connection with the extensions 
at the Central Bonis. Light Station were adopted :—Battery, Hart 
Becondary Storage В te, Limited (£1, 489); ; switchboards, 
General Electric Company (2150); boosters and aegesso General 
Electric Company Messrs, Fuller & Оо. (£246 17s. 61. and £230 
respectively). 


Austria.—Messrs, Siemens & Halske, Berlin, have se- 
cured a contract to convert the пече tramways in the towa of 
Salzburg into electric lines, 


Exmouth —The Electric Lighting Oommittee of the 
of the Brash Hieotrioal Engineering Oor pany, Limited, to supply, 
of the Bra om 
deliver, and erect a 109-kilcwatt steam altarnstor for £1,477 7 10a Ne 
керуш dertaking to have the plant erected and for work 

than September 29th ; the tender of Messrs. Jahn Damerel 


and Son to a у а cable carrying waggon for £15 Gs; and the 
tender of Mr. W. Otton to supply 450 feet 11-inch diameter 4-strand 
best quality driving rope, | 
D N = 
NOTES. 


A New Institution.— The Institution of Electrical and 
Mechanical Engi gy ich we referred to last week, says 
the Review of late, of 18th ult., is rapidly taking 
shape, and the following ciroular has been sent to all those 
connected with the above professions :— 


Dear Bir,—In view of eee 
and mechanical works in this coun connected 


у 
озаты сш 
at an early date, w 
articles of association will be presented for the consideration of those 


invitation. 
An early reply will die ea, 


XC 
Dawn. 


W 111 f E., London. 


We offer Mr. Danvers our hearty p for a successful 
issue to his labours. 


Messrs. Schuckert & Co,—It is reported that Messrs. 
5 & Co., of Nuremberg, are about to form as 
Fasan T to exploit their electrical engineering specialities in 


and the British Colonies, 
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Persomal.—Mr. Handoock, of Handcook & Dykes, was 
on Saturday married at Bromley, Kent, to Miss Sophi 

Tulloch, daughter of Major Hector Tulloch, C. B., R. E., late 
chief engineering inspector of the Loaal Government Board. 

It will be seen from our Lighting Notes” that Mr. Harman 
Lewis is resigning his position as electrical engineer to the 
Wolverhampton Corporation on account of ill health. He 
will continue to act in a consulting capacity. Mr. Lewis’s 
health has for some little time, unfortunately, oomplctely 
broken down, and after the last year’s work was com- 
pleted Mr. Lewis felt that his present state of health pre- 


cluded him from continuing work satisfactorily, and that 


the only thing for him to do to restore his health was to 
have an absolute and complete change of surroundings. 
This resignation was aocepted by the Lighting Committee 
with regret. Аҹ stated in the report given in our “ Electric 
Lighting Notes," Mr. L»wis has acted both as consulting. 
and resident electrical engineer, and was the means of 
effecting a very considerable saving in the initial stage of 
this undertaking, amounting to some £10,000. As is 
perhaps generally known the system in operation in this 
town is quite up to date, being a 2,000-volt direct current 
system, with motor transformer sub-stations, and the many 
difficulties to be dealt with in the design, erectien, and 
working of such a station must be ienced to be appre- 
ciated, and every credit is due to Mr. Lewis for his er- 
ceptionally good work. It is to be regretted that in view 
of the very excellent work dene and results accomplished 
in Wolverhampton by Mr. Lewis, the Council were unable 
to agree to the recommendations of the Committee in their 
entirety. | : | 

Mr. Preece, O.B., has been nominated for а seat on the 
о Trust of Carnarvon, near which town: he has a resi- 

ence, 


Maponite.—We are not in a position to say much about 
this substitute for rubber and gutta-percha, as we do not 
know the material. Apparently it is a composition of some 
sort, and we know of 50 compositions in the rnbber trade 
which would have the same result. In an article in the 
Financial News it is stated that a rubber spring block was 
destroyed by a pressure of 44 tons. It must have been a very 
small block, as the usual tests on rubber springs used by the 
railways are as follows: — A 4-inch buffer should compress 
to half its thickness under a load of from 4 to 6 tons. This 
buffer has then to be subjected to 10,000 blows equal to the 
compression without suffering damage." We, therefore, do 
not attach much importance to the statement that the 
maponite block had only gone very little under a pressure of 
: 84 tons after sustaining 22 severe (?) blows from a Nasmyth 

ammer. 


An American-made Submarine Cable.—The John А. 
Roebling’s Sons Co. (Trenton, N.J.) have completed, says 
the India- Rubber World, a large submarine cable for the 
Weatern Union Telegraph Company, to be used for the trans- 
mission of messages beneath the waters of Puget Sound, 
between Port Angeles and Victoria. The cable is 29 miles 
in length, and is divided into two sections. One section is 
20 miles in length, and the other nine, the former requiring 
six cars, each of 27 tons capacity, and the latter three cars 
of like capacity, for their transportation. The cable was 
laid on the cars in the shape of a large figure 8, layer upon 
layer, i and upright boards were placed plong the sides A the 
cars to give them greater capacity. tem roof was 
built over the cable. The outre cable W he 188 tons, and 
it was made at the rate of about a mile a day. The cable is 
в three-coadactor one, gatta-percha insulated. 


поа v, Shoolbred.—This case was commenced on 
before Mr. Verey, the Official Referee, promi- 
nent counsel being employed on both sides. The action was 
for damages, the plaintiff claiming that the defendant 
had negligently carried out electric wiring at 80, Strand, 
where the plaintiff was exhibiting a picture called “A 
Royal Harem,” valued at £1,000. It was held by the 
раша: that а fire which had occurred and partially 

maged the picture was due to the wiring being negligently 
A ont. (A full report of this case will appear next 


- Motor Fans on Trains,—The Zlecirical Engineer 
York ваув:—“ In our issue of June 16th, Dr. Margaret A. 
Oleaves made the interesting suggestion that it would be a 
good move on the part of railroad companies to put fan 
motors in their passenger cars in the summer time as a . 
means of keeping the air fresh and pure. By a curious 
ooinéidenoe, the announcement is now made that the Balti- 
more and Ohio South-western Railway officials have solved 
the edm of cooling sleeping cars in stations at night. 
At Cincinnati, Louisyille and St. Louis, this line has sleep- 
ing cars placed in the stations at 10 p.m., which do not depart 
until after midnight, and in order to make them comfortable 
and cool, it has placed 16-inch electric fans in each end of 
the sleep2ra, thus removing the heated and impure air from 
all parts of the car. The fans have been in operation about 
twa weeks, and have been the subject of many favourable 
gomments from the travelling public. This is certainly a 
віер in the right direction, and a piece of jadicious enter- 
prise worthy of general imitation on all the railroads. Why 
should not all cars be sweetened and freshened in this way 
before taking on ngers? It would not be very expen- 
sive; in fact, it might more than pay for itself in the indace- 
ment thus given to ride rather than avoid, as one now does, 
the hot, stuffy, smelly сага that are so uninviting. Perhaps 
the innovation could be limited to certain cars where an extra 
payment is already asked. We can hardly be mistaken in 
supposing that it would be weloomed by a great many. Dr. 
Cleaves’s idea of fan motors on the cars while in motion is 
not bad. It would enable one to close the windows that now 
let dust and cinders in so freely, as the fans would keep the 
air circulating. The coming of electricity for traction pur- 
poses will soon render all these improvements far more 
possible and feasible than they now are." 


Battlefield Communication.—It will be interesting, 
Bays Electrical Engineer of New York, to see how the present 
campaign in Cube testa the utility of various means of com- 
munication on the battlefield, and how far our Signal Corps 
has perfected its system and apparatus. The tropical forest 
is not kindly dis to aerial circuits, the tropical rainy 
season is not the best for high insulation, and the demands 
on vigilant inspection and maintenance will bs heavy. In 
fact, a better opportunity to dispense with wires, and try the 
Marconi syetem from mountain top to mountain top could 
scarcely be found. There is also a good chance to test the 
serviceability of army balloons, and even of homing pigeons, 
as well as searchlight signals by night—any means, in short, 
ee toe g officer in touch with his men, 
and informed of all that is occurring. We hope to record 
for General Greely, chief signal officer, and for the whole 
corps, а large amount of invaluable work. 


From the River Plate.—The Review of the River Plate 
says: “In view of the protesta lodged before the municipality 
by the gas and electric light companiesin Buenos Ayres against 
the use of a bare neutral wire by the German Electric Light 
Company, the municipality has appointed Dr. Bahia to report 
on the pros and cons of the case with as little delay as 
possible. If it is finally resolved not to allow the use of 
a bare neatral in the mains of the German Company, we 
presume that no other companies will be allowed to use an 
earthed wire, even if only in house installations, carried out 
on the concentric system with an earthed outer. If this 
system were ado in all the installations there would be 
nothing to say against it, but when it is only employed here 
and there, the danger from fire becomes very great. In this 
question of bare neutrals and outers in concentric we are 
of the opinion that the insurance companies are the ones 


. who should have most to say in the matter, and we 


pared which will 


understand that special rules are being 
e authorities.“ 


be adopted should ita use be allowed by 


Society of Engineers.—An extremely interesting visit 
was made by a y of the members of the Society of 
Engineers on Wednesday last to the London, Brighton and 
South Coast Railway locomotive works at Brighton, the 
Brighton Marine P and Pier Works, Volk's Electric 
Railway, and the Brighton and Rottingdean Sea-shore 
Electric Tramroad. 
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Ma —Mr..J. M. G. Trezise, who for some years 


| has been, connected with the electrical engineering 


epartment of the Post Office, was married on Wednesday 
last, July 6th, to. Miss Angus Octavia Jay, of Sonth Ken- 
Bington. The ceremony, which was fully choral, took place 
at St. Mery Abbott's Church. We understand that the happy 


are now spending a few weeks in the vicinity of 


. the Norfolk Broads, 


Lighthouse Hllumination.—It is said that the [rene 


Trinity yacht, with Captains Vyvyan and Slader, Elder 
Brethren of the Trinity House, arrived at Yarmouth last 
Saturday, and inspected the district store-house and Caister 
lights on Monday, to inaugurate what may prove to be a 
most important improvement in ooast illumination, viz., the 
adoption of the incandescent gas burner, which was intro- 
duoed for the first time, as far as our coasts are concerned, 
at Ње Caister leading lights, on the Britannia Pier and at 
the Sailors’ Home. On Monday night the visitors proceeded 
as far as the Cockle light-vessel to view the lights, which 


were a marked improvement on the old ones, showing clearly, 


and distinctly superior to the electric lights by which they 
were surrounded, and to the mariner an increase of illumi- 
nating power from 3,000 to 10,000 candles. 


NEW COMPANIES REGISTERED. | 


London Steam Omnibus Company, Limited (58,017). 
—This company was registered on June 30th, with a capital of 
£420,000 in £10 shares (2,000 founders’), to enter into an agreement 
with the British Motor Oompany, ted, and to carry on the 
business of omnibus, van, carriage, steamboat, and launch proprietors 
and builders, livery stable keepers, job masters, carriers, cycle manu- 
facturers and dealers, electrical and mechanical engineers, elec- 
tricians, machinists, fitters, founders, wire drawers, tube makers, 
smiths, metallurgists, &c. The subscribers (with one share each 
are :—H. W. Brown, 79, High Street, Beckenham, journalist; E. T. 
Church, 48, Geneva Road, Brixton, S. W., clerk; А. D. Brown, 31, 


The number of directors is not to be less than three nor more 
than eight; the subscribers are to appoint the first; qualification, 
£200; remuneration, chairman, 400 gu ; deputy chairman, 350 
guineas; and others, 300 guineas each per annum. : 


News and Entertainment Telephone Syndicate, 
Limited (58,064).—This company was registered on July 4th, with a 
ital of £10,000 in £1 shares, to adopt an agreement with Lazarus 
umenthal, to acquire any patents and rights connected with tele- 
phones or electrophones, or with the transmission and reproduction 
of news or entertainments, and to carry on the business of elec- 
tricians, electrical, mechanical, metallurgical, and chemical engineers, 
battery makers, &c. The subscribers (with one share each) are: 
J. A. Fuller, 50, Chatterton Road, Finsbury Park, N., clerk; J. M. 
Lickfold, 33, Brunswick Square, W.C., journalist; A. b. Brown, 31, 
Reighton Road, Upper Clapton, writer; A. J. Swan, 194, Peckham 
Rye, 8.E., gentleman; J. Peacock, 32, Park Street, Islington, clerk ; 
Н. Е. Oarr, Bedford Park, Chiswick, W., clerk; Н. Spinks, 59, 
Church Road, Homerton, clerk. The number of directors is not to 
be lees than two nor more than five; the subscribers are to appoint 
the first; remuneration as fixed by the company. : 


Nernst Lamp Co pany, Limited (58,057).—This 
company was registered on July 4th, with a capital of £17,000 in £1 
shares, to adopt an agreement with B. Zusman, and to carry on the 
business of makers of electric lamps and accessories, iron and brass 
founders, glass smelters, porcelain manufacturers, wood and metal 
tarners, brass, copper, iron, and platinum wire drawers, &c. The 
1000 shame: M. Hooper Bead е t House, E. O., engin 

res; Е. рег, Br treet House, E. O., e eer, 500 
shares; H. Oppenheimer, 55, Redcross Street, E. O., gi 
neer, 600 shares; Е Lazarus, 5, Bloomsbury Square, E. O., solicitor, 
475 shares ; E. Spiegel, 120, Bishopsgate Street, E. C., foreign banker, 
250 shares; J. I. Wyler, 2, Coptball Buildings, E. C., stockbroker, 100 
sbares; G. Byng, 71, Queen Victoria Street, E О, manufacturer, 400 
shares. Registered without articles of association. Rez,istond ссе, 
190, Dash wood House, New Broad Street, E.C. 


to carry on the business of financiers and company promoters. The 
subscribers (with one share each) are :—J. Whea 


spinner ; G. Sheard, Woodlands, Batley, woollen manufacturer; R. I. 


Road, Upper Clapton, N.E., writer; A. J. Swan, 124, 
tleman eacock, Isling- 


0 ‚ Hyrat House, Dewsbury, ооа] owner; F. Priestman, Pierre - 
ас Manningham, Bradford, worsted spinner; J. H. Wade, 8, Picca- 
dilly, Bradford, solicitor. Table "A" mainly applies. . 


Caoutchouc Company, Limited (58,151).—This com- 
pany was registered on July lith, with a capital of £50,000 in £1 
shares, to acquire and carry on the business of manufacturers of 
India-robber carried on by Henry Edmunds, James E. Baxter, and 
George E. Heyl-Dia at Leyland, Lancashire, under the style of “The 
Caoutchouc Company,” to adopt an agreement with the said vendors, 
and to apply a secret process to the insulation of te phic, tele- 

honic and electric wires, and cables and appliances. e subecri- 
rs (with one share each) are:—J. E. Baxter, Highfield, Leyland, 
Lancashire, rubber manufacturer; H. Edmunds, 39, Victoria Street, 
8,W., electrical engineer; G. Е. Heyl-Dia, 236, Great Olowes Street, 
Manchester, elect engineer; C. J. Beaver, Vernon Place, Leyland, 
y ready T. Smith, 10, Moss Lane, Leyland, book-keeper; W. B. 
n, 7, Winckley Street, Preston, solicitor; J. Shutt, Holme 
Houee, Fari ‚ near Preston, secretary. The num of the 
directors is not to be less than two nor more than five. The first are: 
Henry Edmunds, James E. Baxter, and George E. Heyl- Dia; quali- 
fication, £500; remuneration, 10 per cent. of the net profits, after the 
payment of a 3 cent. dividend, the same to be divisible. Regis- 
tered office, Wheelton Lane, Leyland, Lancashire. 


Hodges & Todd, Limited (58,153).—This company 
was registered on July 11th, with a capital of £25,000 in £1 shares, 
to adopt au agreement with Herbert O. Hodges, Percy W. O. Hodges, 
and John Todd, for the acquisition of the business of “ Hodges and 
Todd,” and to carry on the business of suppliers of electricity, eleo- 
tricians, electrical and mechanical engineers, &c. The subscribers 
(with one share each) &re:—H. О. Hodges, 30, Hampstead Road, 
N. W, electrical ei ; P. W. O. H „ 30, Hampstead Road, 
N. W., electrical engineer; J. Todd, 30, Hampstead „ N. W., 
electrical engineer; J. Masterton, 11, Brixton Road, S W., clerk; G. 
Charles, 143, Ball's Pond Road, Islington, engineer; J. J. M. Browr- 
ing, 8, Harold Street, Camberwell, electrical ; P. E. E. 

wis, Fairlop Road, Leytonstone, electrical engineer. The number 
of directors is not to be less than three nor more than seven; the 
fitst are the first three subscribers ; qualification, £500; remuneration, 
£100 each per annum. 


(58,158) .—This company was registered on July 1161, with a capital 
of £200,000 in £5 shares (20,000 preference), enter into an 
agreement with a company of the rame name ia 1886) and 


paratus, elec- 
e subecribers 


cliffe, 
neer; E. R. Pearson, Victoria Road, Runcorn, clerk; G. 
don, 49, Halkyn 

directors is not to be less than three ner more than five. The first 

are: James Taylor, Dr. John Hopkinson, George C. Taylor, and 

Frederick Whiteley. Quslification, £2,000; remuneration, £200 each 

per annum. 


OFFICIAL RETURNS OF ELEOTRIOAL 
COMPANIES. 


Browett, Lindley & Co., Limited (82,534).—This com- 

y's annual return was filed on May 7th. The capital is £30,000 
n 2,100 ordinary and 900 preference sbares of £10 each; 1,712 
ordinary and 550 preference shares have been taken up, and 800 
ordinary shares are considered as pald; £10 per share bas called 
on the rest, and £14,620 bas been paid. | 


CITY NOTES. 


Electrical Power Storage Company, Limited, 


directors recommend the payment of a dividend of 5 per cent. on 
the ordinary share сакл, 

£356 108. 7d. to be carried forward. Provision bas been made for the 
maintenance of buildings, plant, tools, &oc., at a cost of £2,610 12s. 1d. 
A considerable portion of the area obtained during last year for the 
extension of the Millwall works has now been built upon, and the 
shops fitted with newest types of machinery. The increased facilities 
thus obtained have enabled the company to keep pace with the grow- 
ing demands for its manufactures. The company is now producing 
nearly all standard British and Continental „ыт of secondary 
batteries, provided with Planté formed or pasted plates, and is thus 
in an exceptional position for executing contracts to the various 
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requirements of consulting and acting hout the- 


engineers throug 

country. The directors are pleased to announce that during the year 
a Royal Warrant bae been issued appointing the company storage battery 
makers to Her Majesty the Queen. This is tbe first and only Royal 
Warrant which bas been granted for any electrical appliances. Owing 
to ill besdth, Mr. Frank King, who bas been manager of the present 
company since its formation, has tendered his resignation. The 
directors have agcepted it with the ntmost regret, and hare unani- 
mously elected bim to a seat at the board, 


The Electric Construction Company, Limited, 


Tun report of the directors, to be submitted to the shareholders at 
the fifth annual general meeting of the Electric Construction Oom- 

ny, Limited, to be held on Thursday, July 21st, 1898, at Winchester 

use, 50, Old Broad Street, London, E. O., at 2.90 p. m., states that the 
net profits ol the year are £18,854 7e., and adding the balance brought 
from last year, £16,499 0s. 94., the amount available fer dividend is 
£35,363 76. 9d. The directors recommend payment, on July 30th, of a divi- 
dend of 7 per cent. on the preference shares, and of 6 per cent. on the 
ordinary , cne-half on July 30th and the other on January 3186 
next. These dividends will absorb £16,274 7s. 3d., and the directors 
further recommend that £17,000 cf the surplus, together with the 
£28,000 now at credit of depreciation account, be transferred to a 


general reserve and depreciation account, which would thus amount 


respect of quantity and novelty of machines manu 
growth has n ed further additions to buildings and 

. During several installatiohe of central station plant have 
been su com  inelu the Halifax electric tramways. 
An important contract has recently concluded with the Ойу 
and South London Rail: the electrical equipment of 
its extension to Moorgate Street. It is not expected that the Work. 


them in January for an equal amount of stock 

and a premium of 3 per cent, and the balance of 437,200 will be 

dealt with on the 16th current. The 6 per cent. second mortgage 

debentures are repayable by half-yearly drawings. The directors who 
ire by rotation at the general meeting (and are eligible for re- 

election) are Messrs. Barclay and Courtenay. Mesers. Janies 

snd Oo., the auditors for the past year, offer themeelves for re- 


4 


Crompton & Co., Limited. 
ted a$ the annual 


pet 
Ё 
T 
E 


that during nearly six months of the year the 
disorganised by the 


to conduct the whole of its man reg in 


generating 
current to the old works. The lighting is making satisfact ro- 
ü А t ‘a ‘share 
electrical 


good p believe that the cts of the com- 
pany have decidedly improved during the year resolutions for 
reduction of the capital of the company, by the shareholders 


the 

financial 
thoroug hi7 examined and written down to what is considered their 
proper values, and the board takeo this opportunity of congratulating 
the shareholders on their having taken the necessary steps to place 
their business on a sound footing. Mr. J. F. Albright hae retired 
from the position of & director of the company, and it is not proposed 
to fill the vacancy at present. In accordance with the articles of 
association, Mr. Gibson retires from the beard of directors 
by rotation, but offers himself for re-election. The auditors, Mesars. 
J. H. Duncan & Co., also offer themselves for re-election, 


Edmundsone’ Electricity Corporation. 


pur Sad to tema к а кшш юа DAW ырш Theref 
bis company was formed on that basis. The 
і 200,000, the actual amount at present issued being 


in connection with these four towns have 
become the pro of this company, and have been nearly com- 
pleted, and they all be in foll working order ready for the coming 
winters work. In addition to these towns, further town 


will also be completed ready for this winter's work at High Wycombe, 
Bromley, Chislehurst, Newmarket, and Alderley Edge. In all these 


1886. od shows a profit of £7,645; but out of these profits the sum 
of £2,500 bae been paid to the shareholders in company as 
interest on the purchase money for nine months, according to the 
arrangement made with that company. Under the head of assets, 
good will, leases, &c., £45,000, that amount ought to be greater by the 
ador nig V aran 
© cent. u o shares, wou 
ve 6 per cent. dividend before anything is paid on the deferred 
ай 5 per cent. is being paid this 
1 per cent. is due on these shares before any dividend can be paid 


Waterloo and City Rallway Company.—The report 
ped рие of the railway in ss curly pat f the уер 
com e wa e O ' 
expectations have noi been тен d. and tha: or traffic can- 

d before August ist next, on w. 


made in J.nuary last, there cannot now be any farther similar pay- 
ment to the proprietors out of capital. 


The Direct United States Cable Company, Limited. 
—A final dividend of 8s. per share, and a bonus of 1. pe share (both 
free of income-tax), is to be recommended, such dividend and bonus 
to bs payable on and after the 30:h inst, , with the three 
interim dividends already paid, a total distribution of 33 per cent. 
for the year ended June 30th last, and, after placing £10,000 to 
reserve fund account, carrying forward a balance of about £3,388, 
Notice is given that the transfer bocks of this company will be closed 
from July 12th to the 26:h, both days inclusive. 


„Аан and 3 занес оса | 
mpany.—Th or subscription 
the past — tor £145,000 £1 shares. i | 


———tLIA-I 
TRAFFIC RECEIPTS. 


The Bristol Tramways and Carriage Company Limited.—The receipts for the. 
week ending July tth, 1808, were 8,181 14а, Ad.; ree ind period 
1897, £2,608 19s. 9d.; increase, £539 14s. 5d. 

The City and South London Railway Company.—The receipts for the week end- 
ing July 10th, 11808, were 2313; week ending July. llth, 1897, 2908}. 
increase, 411; total receipts for half-year, 1958, 41,901; corresponding 
period, 1897, 21,988; decrease, £82. Miles open 8j. 

The 


tion Electrio Tramways.—The receipte for the week 
en Tur , 1898, were £201 9s. lld.; total receipts to July 9th, 1898, 
48,404 17s. 11d. 
The Dublin Southern District (Electric) Tramways Company The теори foe 
the week en July 8th, 1898, were £853 4s. ; correspon | 
14s. 4d.; increase, £1'9 10s. 5d.; passengers 


етра тыр k last 105,585; aggregate to date, £916 
; week last year ,585 ; 

166. 7d.; te to date last year, £817 8s. Ad.; increase to date, 
£103 18s. 6d. ; open, 8 miles. 


The Live Overhead Вайта compen The receipts for the week ending 
July 10th, 1896, amounted to 1,589; corresponding week last year, 
21,488; increase, 2106. 


—̃ AA ины шаш 
e wee en ) uo per 
: Piatino-Bresilisa Telegraph Oca 


gross receipts payable to the Londen 
pany, Limited, were £2,728. 


Subject to Founder's Sh 


ares, 
аа свете seated all shares are fully paid. 
Dividends 


| Dividends 
marked $ aro for a year consisting of the latter 


= У > LL. 


+ Quotations 
d in deferred share 
of one year and the 


on Liv 5 
ires EH 


e ceed ar РРР 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
Stook on Banno done 
NAMB. or Dividends for Closing ; onig sion, uring 
nut the last three years. uly oo, here 18th. Кя 
1895. | 1*96. | 1897. ‚| Lowest. 
African Direct Telegraph, 4 95 Dee. Zac A 100 4 $ .. | 99 —103xd | 99 —108 103 `| 100 
Amazon Telegraph, shares pu „ „ AOT: a 6 — 7 6 — 7 is js 
Do. do. 5 % Debs. Red. . Те is % 100 vee 92 — 95xd | 92 — 95 iss - 
Anglo america Telegraph .. esse Stock 2 982 13s 65 — 68 64 — 67 658 
do. 6% Prof. ... Stock £4 ni 6s 6 1164—1175 116 —117 | 2174 | 116 
Do. do. p via Stock I .. | 16ў— 17i | 104— 162 16$ | 16} 
Brazilian Submarine Telegraph 10179 17% 7 Ф | 154— 16 184— 16 16 1544 
Do. do. Debs. 2nd serios, 1906 100 |5 mee .. [111 —118 ха111 —115 "m к 
Chili Telephone, Nos. 1 to 44.000 is 5 4 4 @ M 3i as 
Commercial Cable $100 | 7 8 8 Y 180 —190 [180 —190 ©» 
Ро. do. Sterling 800 year 4 % Deb. Stock Red. Stock ve .. |104 —106 |104 —106 1053 
Consolidated Telephone Construction and Мелас 10/- | 14% | 2 m e 
Cuba Telegraph ... $us oe 10 | 8 8 7 - 32 5 
Do. 10 % Pref. 10 10 % 10 % 10955 | 144— 1 144— 154 
Direct Spanish Telegraph  ... 5 4 4 4 4— 5 4 — "n 
Do. do. 10 J Cum. Pref. .. 610% 10 % 10 10 — 11 10 — 11 à 
Do. do. 44 9, Debs., Nos. 1 to 6,000 ... | 50 | 44% | 44% | 44% |102—105%xa\102 —105% | ... |... 
Direct United States Cable .. 20 | 24% | 24% | . | 10g— 111 | 1098—11 | 114 | 10; 
Direct West India Cable, 44 95 Reg. Deb. 100 | ... D .. | 100—108 xd|100 —103 s se 
Eastern Telegraph, Nos. 1 to 400,000 n 10 | 64% | 0i a. | 174— 178 174— 177 | TRAY 173 
Do. Cum. Pref. 10 | 6 6 me Re Р" НЯ i 
Do. Debs., repayable E 1899... | 100 | 5 6 .. 101 —104 101 —104 ds е 
Do. 4 Mort. Deb. Stock Red. .. Stock 4 4 . 123 —127 |123 —127 1263 1233 
"edo aC 5 75 China NIE — 110 7 7 7% 17 — 18 174— 18 17 174 
о 5 цв. Gov. Su eb., 1900, red. ann. 
| drgs., reg. E ey UM 5% 5 % |5 % | 98 —102 ха 98 —102 
Do. do. Bearer, 1,060—8, 8 4, sash iy 100 | 6 $ 6 Ф 6 7 99 —102 xd 99 —102 des — 
: Do. 49% Deb. : Stock 2: "Man Bab. Stock 4 $5, 145 | 4 € 124—128 124 —128 | 127 | 124 
astern and South African Telegraph, b ort. De ine 
1900 red. ann. drgs., Reg. Nos. 1 to 2,343 [| 10015 % | 5 % . | 98 —108 xd} 98 —108 | 1004 | 
Do. do. do. to bearer, 2,844 to 5, 100 5 5 .. | 99 —102 xd| 99 —102 vay va 
Do. 4 95 Mort. Debs., Nos. 1 to 8,000, red. 1900 | 100 | 4 4 . 101 —104 102 —105 гъ T 
Do. 4% Reg. Mt. Debs. 8 Bub. * 1—8,000 25 4 4 .. 104 —107% 104 —107% | ... xa 
Globe Telegraph and Trust .. T 10 44% | 48% | 44% | 1143— 12 | 114— 12 ni 118 
Do. do. e 95 Pref. oe 10 6 6 8 164— 17 1 17 ] 163 
Great Northern Telegraph, of Copenhagen... wis 10 10 % 10 10 29 — 80 29 — 80 29b |... 
Do. do. 6 % Debs. ... | 100 6 5 B. 5 100 — 108 101 —104 se б 
Halifax & Bermuda Cable, 44%, Ist. Me .Dbs., n. 1-1 жо 100 T .. | 99 —108 ха! 99 —108 905 | ... 
Indo-European Telegraph S 25 10 10 10 50 — 53 50 — 83 58 523 
London Platino- Brasilian Telegraph, 6 Ф Debs. .. *. | 100 6 6 6 106—111 108—111. |... T 
Montevideo Telephone, 6 95 Pref., Nos. 1 to 28,000 js 5 4 4 4 22 21— 28 ^ 
National Telephone, 1 to 484,597 "m К 5 53 9155 | 6 680— 5j 54— 51 6H 
Do. 6 % Cum. Ist Pref. ... VR uw. | 10/16 6 6 15 — 17 16 — 17 ^ 
Do. 6 & Cum. 2nd Pref. ... 10 69% 6 V 6 15 — 17 15 — 17 154 
Do. 5 % Non-cum. 3rd Pref., 1 to 250,000 5 5 5 5 53— 68— 58 5% 53 
Do. 34 Y Deb. Stock Red. Stock 8495 | 8495 | 84% | 100—106 xd 100—105 . | 101} | 101 
Oriental Telephone and Elec., Nos. 1 to 171,604, fully paid 1/5 6 6 6— 1 1— 1 ids dd 
Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 4 % 4 % |4 4, 1104 —107 ха104 —107 - is 
Reuters e 8,65 6 b 8— 9 8— 9 eee 
Submarine Cables Trust is ; . |Cert.| ... e. | e. 136 —141 136 —141 «is 
United River Plate Telephone | P 95 6 4 5 VB — 5 ve 
Do. do. 5% Debs. Stock| 5 ES .. 103 —108 хӣ103 —106 x 
West African Telegraph, 7,601 to 28,109 10 | 4 nil nil 8)— 4 eae 
Do. do. 5 LÀ Debs. 100 | 6 5 V 5 % 99 —102 99 —102 T 
| West Coast of America, Nos. 1—30, 000 and 53, 001—858, 008 24 | ..: 95 T — i— Тез 
Do. do. 495 Debs., 1—1 ,500 gua. by Braz. Sub. Tel. | 100 | ... . sail .. 108 —106 хд1103 —106 m 
Western and Brazilian Telegraph з 16 | 8 2 81 111— 113 | 114— 18 - 
Do. do. do. 5 V Pref. Ord.. ү di 6 6 5 731— "i 74— 8 ; 
Do. do. do. Def. Ord. 71 1 ni $ 44— 4i— 4} А 
Do. do. do. 4 % Deb. Stock Hed. . Stock ... des .. |108 —106 xdj108 —106 ; 
West India and Panama x UM. 10 | £4 1%) 2 i— 2 T T 
Do. do. do. Cum. 1st Pref. 10 | 6 6 |6 74— 8 7 8} 8 7H 
Do. do. do. 8 Cum. 2nd Pref. . 10 | 6 6% | 86 5 — 7 5 — 7 e|] o 
Do. do. do. 595 Debs., Nos. 1 tol ,800 100 | 6 5 5 104 —107 xdjl04 —107 iss 
Western Union of U.S. Telegraph, 7 Ist Mort. Bonds ($1000| 7 7%|7-% 105—110 105 —110 ae 
Do. do. do. 6 + Ster. Bonds ... | 100 | 6 62,516 25 100 —1065 1100 —105 vbi 
ELECTRICITY SUPPLY COMPANIES. i 
20,000 | Charing Cross and Strand Electricity 7 Soppiy 5 5 * | 6 * 7 * | do — а 11 — 18 111 
20,000 Do. do. do. % Cum. Pref. 5 5— 6} ii s 
28,000 Chelsea Electricity Supply, Ord., Nos. 1 to 102777. 5 5 / 5 J 6 38 — — 9 Ө ха 8— 9 к 
60,000 Do. do. Ф Deb. Stock Red... Stock 44% | 44% | 44% из — R6 118 —115 GN Ms 
60,000 City of London Electric Lighting, Ord. 40,001—90,000 ... | 10 5 75 10 F | 254— 264 25 — 26 253 | 254 
10,000 | Do. Prov. Certs. Nos. 90,001 to 100,000 £5 10 15 — 25 — 20 ee ‘eee. 
40,000 Do. Š Cum. Pref., 1 to 40,000 ... 10 | 6 $ 6 6 $i 16 18 — 17 165 | 16} 
400,000 Do. Deb. Stock, ' Scrip. (ise. at £115) ‘all paid m |8 5 5 125 — 180xd/125 —180 К 8 
80,000 PO of Lond & Brush Prov. Elec. Ltg., Ота. 1—80,000 | 10 | nil | nel | ni 123— 184 | 124— 184 iot 
10,000 Do. do. do. Nos. 30,001 to 40,000 £6 paid. | 1000. | 8— 8— 9 81 
000 Do. do. do. 6 % Pref., 40,001— 60,000 10 169% 16% 6 % | 144— 153 | 144— P 14] 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 £0 5s js des 81— 4А 
10,000, House-to-House, Electric Light Supply, "Pu 101 to 10, 100 D | css — 4 8 — 9 8 — 9 — 
10,000 | Do. 7 96 Cum. Pref.. 517 7 7 103 94— 104 is ея 
62,400 Metropolitan Electrio Е М 101 to 62,500 1014555, 6 14j— 164 | 15 — 16 153 | 159 
220, 0007 % First Mortgage Debenture Stock | ... | 44% | 44% | 44% 110 —120 118 —120 |... |... 
6,452 | Notting ‘Hil Electric Lighting - 10 | 2 4 6 1 164 |144— 1 14j | ... 
31,980 d X 5 8 and Pal] Mall Electric Light, Ord. ii 72% 10375 114 1 165 | 154— 1 16 15g 
20,000 do. 7% Pref., '20,081 to 40,080 7 7 7 9 — 10 9 — 10 98 | .. 
60,000 . do: 4% Deb. Stock Red. T — | 4 105 —108 xd|105 —108 we m 
43,841 | South 1 Electricity Supply, Ord., £2 paid ... ЕИ EM sis 1g— 21 11— 24 51 ME 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000 5 7 7 9 V 12 Y | 15 — 16 15 — 16 1 15 
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SHARE LIST OF ELECTRICAL COMPANIES —Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
5008 Business done 
Present S Dividends tor Closing prepr Ж daring week 
Issue. Share. the last three years. Faiy м quy 18th. July isthe 1608, 
1896. | 1806. Highest. est. 
80,000 пичи Eleotric a ee 5 ..| 10 iis 17 — M4 | 164— 17 167 : 
о. do 6 um. 80,001—— 40,000 
10,000 27 pa. (issued at £2 10e. prem. all pd.) 10| .. |... |... |10— 11 |10j— 11 e ET 
90,000 | Brush Elecl. Enging., 1 to 90,000 8| 24 nil nil 11— 2 12— 2 att le 
90,000 Do. do. Non- 9 5 iy Pref. 1 to 90,000 2| 8 nil 4 2 — 2 — 24, 
- 126,000 Do do. 425 Stock Stock, ... T 110 —114 110 —114 —€— vies 
- 50,000 Do. do. 2nd nd Deb. "Stock Red. Stock 99 —102 100 —108 is a 
19,894 | Central London Railway, Ord. Shares s 10 92— 10} 92— 10} 10g | 104 
129,179 Do. do. do. Ls paid 10 bi— 51— ү 6) | ... 
| 50,254 Do. do. Pref. half-shares £1 paid К D Шон 1 1 1}— 1 14 | 2 
67, 680 Do. do. Def. do. £5 paid p 4— 43 48 A 
630,000: ONT and South London Railway .. Stock 14%) 14 Y 19% 68 — 71 69 — 71 702 | 691 
22,500 do. Ord. shares, Nos. 1 to 22 ‚500 £3 pd. 10 | ... se "is 21— 8j 23— 3} T ЗА 
32,006 сыш & Co., Nos. 1 to 32,008  ... 88 ae oe lg— 2} li— 2} 
82.850 Do. 5%, lst Mort. Reg. Debs., 1 to 743 of | 88 — 98 89 — 94 
, £100, and 901 to 1,070 of £50 Red. : Mi e 
99,261 een УНАП ПО. El. let, “д” ahares, £3 pd. 1to99,261 6| 5 & 517 i 21— 21 21— 2i 25 
17,189 о. до. до. ** А” Shares, 01—017, 189 5 6 54 m 4— 6 4— 5 des wae 
194,028 Do. do. do. 4 95 Deb. Stock Red.. | 100 | ... ids .. 101 —108xd 101 —108 fw vs 
110,000 | Electric Construction, 1 to 110,000 ... 2| 6 7 6 7 69, 25— 27 | 94— 22 28 | 2% 
16,43 | Ро. do. 7 % Cum. Pref., 1 016,848 ... 2 7% 755 7 & 8)— зр 3.— 33 aN 
111, 100 Do. do. 495 Perp. ist Mort. Deb. Stock . оо ... wes .. 106—108 107 —109 oy T 
91,196 | Elmore's Patent wii nea Depos, 1 to 70,000 ... 21-4 - ; — § — В i| .. 
07,275 | Elmore's Wire Man 1 to 69,885, issued at 1 pm. ps si : i— + i sed see 
9,6000 | Greenwood & Batley, 7 73, C5 Cum. Pref., 1 to 9,600 10 | 103 7 7 8 — 10ха | 8 — 10 is de 
12,500 | Henley's (W. 24 Telegraph Works, Ord. ... 10 8 10 12 2141— 224 | 214— 221 221 AM 
8,000 Do. do. 7 % Pref. 0 7 7 7 184— 194 | 18$— 194 m M 
60,000 Do. do. do. 4j Mort. Deb. Stock... Stock 4} 43 4495110 —116 110 —115 is n 
50,000 | India- Rubber, Gutta-Percha and Telegraph Works ..| 10 | 10 10 10 214— 221 | 214— 224 224 | 21i 
800,000 Do. do. do. 4 95 1st Mort. och 100 | ... Ra . . 1102 —108 102 —106 TA 885 
87,500 Liverpool Overhead Railway, Ord. 10 2j 2] 340 108— 104 | 108— 104 a esi 
10,000 + Ро. до. Pref., £10 paid 10| 5 b 5 J 158— 16} |15$— 16) |... |... 
87,850 Telegraph Construction and Maintenance .. 12 | 15 16 16 36 — 39 36 — 39 384 | 37 
50,000 Do. do. do. 5% Bonds, red. 1899 100 5% 6 5 925/100 —103xd 100 —108 is TT 
540,0001 Waterloo and City Railway, Ord. Stock 100 | ... T — 122—127 119 —124 


t Quotations on Liverpool Stock Exchange. 


1 Unless otherwise stated all shares are fully paid. 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Birmingham Electric Supply, Ordinary £5 (fully paid) 104. 

House-to-House, 44% Debentures of £100, 106—109. 

Kensington and Knightsbridge Electrio Lighting, Ordinary ard 
£5 (fully paid) 12—14; lst Preference Cumulative 695, £5 
(fully paid), | 5 Debentures, 106—108. Dividend, 1897, 

on Ordinary Shares 10%. 


* From Birmingham Share List. 


ON THE SOURCE OF THE RONTGEN 
RAYS IN FOCUS TUBES. 


Вт ALAN A. CAMPBELL SWINTON. Communicated by Іовр 


Tus writer has already described (“ Some new Studies in Oathode 
and Röntgen Radiations,” a discourse given at the Institution 
on February áth, 1898) how he has it possible to study by 
-hole photography the active area on the anti-cathode of 

pedi from which the Rontgen rays proceed. 
„Ву means of а pecial camera he has now been able to make fur 
ther investigations. The camera is illustrated in fig. 1, where a is 


[am o ELS ER 
qua 
Еа. 1. 


the pin-hole in а removable lead disc secured by а brass cap to the 
brass cone 5, which is lined with thick lead so as to be opaque to the 
idum y rays. різ а framework into which slides either the fiuo- 

t screen B, or а carrier containing а sensitive plate should 
photographs be required. р is an observation tube for use with the 
uoresoent screen. It is made of insulating material to avoid danger 


of shocks, 
With this a в directed at the anti-cathode of a focus tube, 
fluorescent screen in place to take accurate note of 


it is easy with 
* Paper read before the Royal Society. 


London Electric Supply оно; #5 Ordinary, 84—4. 

*T. Parker, £10 (f Dres ; 

Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
paid, 81—82. Dividend for 1896—6%. 


Bank rate of discount 21 per cent. (June 30th. 1898). 


the image of the active anti-cathode area which a 
screen, and to observe the variations in form, 
brilliancy that take place ander conditions. 
replacing the fluorescent screen by a p phic piate in a 
paper 8 Röntgen ray image can be photographed. 


are tound БАЛАМ ] ĩ5? проп the plato any € that 
seen та the screen. It has not, however, been 


with very p FV 


EB 


the 
stant for any considerable 


observation seems generally 
direct o rather a large pin-hole, 


diameter, givos tbe best results; for photography about half 


also with & special tube in which both the cathode and also the 
anti-cathode (which in addition acted as anode) were independently . 
adjustable along the axis of the tube, so that the distanoe between 


them could be varied from a minimum of 4 to a maximum of 14 cm. : 


pee Gee a ae онон 
таз to а mercury pump so the degree ti 
could be varied as desired. P ш 
The following are the main effects observed :— | 
1. When the anti-cathode intersects the cathode stream at the 
focus, the dimensions of the active area are каерде of the 
degree of exhaustion. For allother positions beyond tbe focus it is 
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e lower the exhaustion and vice verad. These observations 
possible between the limits of exhaustion with 


ced. 
intersects the cathode stream beyond 
larger the greater the distance between 
anti-cathode. For instance, with the tube illustrated in 
fig to а good Röntgen ray vacuum, it was found 
that the active area gradually in from about 0°15 cm. 
i th 4 cm. distance between cathode and anti-cathode up 
fo about 2:3 cm. diameter as the distance was gradually increased to 
14 cm. The increase is leas the higher the vacua, but is always very 


intersects the cathode stream consider- 
ably beyond the focus, the active area is found to consist of a well 
À and very intense central nucleus, surrounded by a much 
fainter but quite appreciable halo. Both of these increase in віне as 
distance between cathode and anti-cathode is 

In some cases the halo consiste of a well marked hollow ring with 
a dark space between it and the central nucleus. In other cases two 
distinct concentric rings are visible surrounding the nuclens. More- 
over, the nucleus itself, when very large, shows distinct signs of 

ing made up of one or more concentric rings, sometimes with а 
still smaller nucleus within them. These observations oo d 
with and am what the writer has M d by 
the visible luminescence of a soreen arranged 
to intersect the cathode stream.“ | 

4. With an anti-cathode inclined at an angle of 45° to the axis of 
conical cathode stream, it is found that those portions of the 
stream which impinge most normally upon the anti-cathode surface 
are considerably the most efficient in rur Röntgen rays. 
Similarly those portions of the stream im on the anti- 
cathode surface very much on the slant are ineffective 
in producing Röntgen rays. 

б. At the degrees exhaustion most suitable for 
Röntgen rays, and with concave cathodes of the usual 
the cathode roceeds 


21 


F 


Е 


ucing 
ons, 


i 
х 
E 
| 


m tively about 9 mm., 4 mm., and 
25mm. In all the pin-hole photographs of the anti-cathode of this 
enlargement of the active area was sufficient, the 

ments nearest to the centre of the 


Röntgen rays came from an area of the cathode surface less than 
18 mm. diameter, or less than two-thirds of the full diameter of the 
абса Further, in ier - ue shadows n ag el mpi glass 
fragments appeared outside o central nucleus, showing 

whole of the more intense portion of the cathode stream 

from a portion of the cathode surface less than 5 mm. in diameter. 
These results confirm the writer's observations made 


ions of the cathode stream proceeding from 


cone that retains an characteristics of the convergent cone. 
See MO. ee пае шше 
and positions and enlargement of their shadows on the 


cathode, very clearly. 
7. Though by far the greater portion of the Röntgen rays pte 
& focus tu & very 


iable tity i off by all th the glass 
edd sre ag by ose portions of theg 


y 
Further, it is noticeable that portion of the glass that shows the 
brightest fluorescence, i.c., that part which lies in the path in which 
cathode rays would be reflected from the anti-cathode surface 


rtions of the glass that 

show fluorescence, but to some description of radiation that proceeds 

anti-cathode that faces the cathode. In the 

Редаг pal referred to Prof. CC 
ra rays 


these rays do excite Röntgen rays where they impinge upon tbe 
glass walls of the tube; as mentioned, however, they do this only to 


* Bee Proc. Roy. Soc., Vol. 61, рр. 81—84. 
. T Ibid, pp. 92—93. 
{ Взе Phil. Trans., A., Vol. 190, pp. 471—490. 


no doubt explains Prof. Thompeon's fail 
" para-cathouic 
be ordinary cathode rays. In 
directly from the cathode, but only from the 

the latter. Secondly, they do not ap to 
be negatively but positively charged, as can . be 


means of an exploring pole connected with an . 
The writer suggests that, assuming the correctness of the es 
theory the nature of the cathode rays, these " S 


bab | 
which, having st uk tne ger and having thus given Er 


their negative charges and acquired positive charges, rebound 


angles of incidence and reflection requires. It also a 
odic " rays are identical with the ро. 
vely electrified streams proceeding from the anode, which the writer 
has investigated means of radiometer mill wheels, recently 
FF 


the of the apparatus described, as also 
for valuable assistance in the carrying out of the experiments. 


of factors to dered is greater than in the case of the steam 
The е was tested at about balf load by means of a 
brake, the engine being able to develop this power under all the 


one detachable plate. Governing was 
ie be varied between 120 and 205 
wer 


was calibrated means of a standard cubic foot meter, so 
that each division read correctly, the gas being corrected for 
temperature which was measured by a thermometer on the supply 


pipe to the engine. Air was drawn in through a meter, or rather, 
ыы pressure 


through a meter by a motor-driven fan at а constant | 
pos [иярдек by а gas governor. . Jacket water was run from a suitably 
brated tank through the jacket to waste with thermometers at 
the inlet and outlet. In all the tests the thermometers had their 
bulbs bare to the substanoe measured, their stems being soldered by 
Thomas’s fusible metal to screw plugs of brass. The jacket 
ture was kept constant by the In 
obtain true exhaust gas, unmixed with air 
special valve was of 
thereby avoiding the 
The gas receiver contained mercury, not water, th 
absorption of CO,. The exhaust gas was collected by an 
device, and precautions taken to secure it free of air. 
bubble of gas is thus taken at each explosion from under the exhaust 
valve. The method obviously presupposes an absolute homogeneity 
ho а розете „ 
wever, varying the 
waa to take the sample at different parta of 
To measure the indicated horse-power 
widely different conditions under which an 
gas engine from what it does on a steam engine. In ordinary 
w & gas engine gives t lines or four so-called disgrams, but 
the published diagrams include only two of these, namely, No. 1 and 
No. 2. The eight we ourselves recognise as being marked are as 
follows:—No. 1, the compression stroke of the explosive charge; 
No. 2, the explosive ; No. 3, the exhaust explosion ; 
No. 4, the indraft stroke for a non-explosive stroke; No. 5, the 
compression of a 1 stroke; No. 6, the expansion 
e following No. 5; No. 7, the exhaust stroke following 
No. 6; No. 8, the indraft of explosive mixture. In an engine under 
full load, Nos. 4, 5, 6, and 7 do not ooour, but only Nos. 8, 1, 2,3. If 
an engine omits to charge twice in succession, then Nos. 4, 5, 6, 7, 
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will be repeated at slightly less pressures, and with careful handling 
' and fine pencil pointes there is & clearly distinct difference between 
idle exhaust or compression lines and working lines. Of tbe above 
eight lines from an engine missing half its possible explosions, Nos. 2 
and 6 perform work; Nos. 1 and 5 are work absorbers. The so-called 
gas engine disgram is a combination of Nos. 1 and 2; Nos. 5 and 6 
are cancelled out of most calculations as being equal and opposite, 
ас they are not. Nor do Nos. 7 and 8 exactly cancel out, nor yet 
and 4. | 

In the teste, fhe normal combined diagrams of lines 1 and 2 appear 
only to have been measured and taken to represent the indicated 
horse-power, the other lines being neglected as a part of the internal 
losses of the engine. We hope that future trials will give the brake 
H.P., as well as the indicated, as we think that the idle diagrams 
will then be Pj npe and will assist to show probably the greater 
importance of full load in a gas than in a steam engine. 

The indicator employed was the Wayne, which has a swinging fiat 
piston rotating in the cylinder, and restrained by a spring in torsion 
and well away from heat effects. The recording point moves іп 8 
circular arc, and records on a concave sheet of smoked mica, the 
diagrams being fixed by ар alcohol lacquer. 

The mica is carried to and fro by a positive motion in each direc- 
tion, and all diagrams are of the same length, the slide being moved 
by a steel wire. The scale of the indicator was 198 lbs., intended for 
200 lbs. Diagrams were measured by means of a finely ruled sheet 
of glass, read by & magnifying glass. 


(To be continued.) 


PHYSICAL SOCIETY. 


O DHR MEETING, June 24th, 1898. 
Mr. War r ER Barry in the Chair. 


Pror. OagUS-Wison exhibited an a в to illustrate the action 
uf two electric motors, coupled in such a way as to admit of their 
rotating at different speeds. The two shafts are placed in line, and 
each is fitted with a bevel wheel, gearing into an intermediate wheel. 
The axis of the intermediate wheel is at right angles to the line of 
the motor shafts, and is free to rotate in a plane at right angles to 
that line. The motors can be made to rotate at different speeds by 
altering the strength of the magnets of either or both. The motion 
of the intermediate wheel depends upon the difference of the two 
speeds, or upon their mean, according to their relative directions of 
rotation. A simple graphic construction enables the action to be 
predetermined for any given load on the intermediate wheel. 
the two motors a and B, and the intermediate wheel o, lines can be 


Also, 
there will be & certain value for the load on o, at which the 


asa 

If the load on ois simply that due to friction, the process cannot be 
carried farther. But И | 
becomes greater than that of a, and the motion of о is reversed. In 
the 55 designed by the Union Electricitäts Gesellschaft 
the intermediate wheel is made to actuate & rudder by differential 
action. The motion is reversed by making the speed of one motor 
greater or less than that of the other. 


Mr. LEHFELDT then read a paper by Dr. Donnan on the TumoRY or 


THE HarL Errror IN A BrmABY ELECTBOLYTB. 
In 1883 Roiti investigated the subject of a possible Hall effect in 


electrolytic solutiohs. He failed to obtain any positive result. 
Recently the question has been examined by Bagard, who noticed 


certain effects in aqueous solutions of sincic and cupric sulphates. 
observed 


Meanwhile, ve results have been Florio. The 


menon not shag err by 
treatment. Van Ever 


rect by the accidental omission of a numerical factor. He has since 
discovered the slip in his calculations, and now agrees with the 


author's conclusions. | 
The CHAIRMAN p votes of thanks to the authors, and 
the meeting adj until October, this being the last of the 


session, 


the load on c is reversed, the speed of в 


LONDON COUNTY COUNCIL. 


AT the last week's mesting the following business was considered :— 
Tum CouxciLs TESTING STATION. 


by the Coun i 
Lighting Acts. Copies of the rules and scales of fees have now been 
forwarded to the London local authorities and to the metropolitan 
electric lighting companies. 
The Highways Committee obtained the sanction of the Council to 
ble recording voltmeter, a ammeter, and an 
electrostatic voltmeter for use as a standard measurement of 
from 200 to 250 volts in connection with the meter-testing station. 


ErzorBIO BouPPLY ov BEveRAL DISTRIOTS. 


g upon notices received from the Donor o£ Dondon mia 
y high and low 


g sta not form an intregral 
part of the system to be purchased, it isadvisable that the Council 


ErLmorBic TRACTION ON THE UNDERGROUND. 


For the information of the Council, the Parliamentary Committee 
mentioned that the following clause has been inserted in the Metro- 

litan Railway Bill, which, it may be remembered, has passed the 
House of Commons, and has been before a Select Committee of the 
House of Lords. The clause reads:— 

“Tf, at the expiration of three years from the 
& system cf electric traction has not been ad 


of this Act, 


BoBwAYS FoR Егнотвіс Mams 


In connection with a proposa of the Bt. James's and Pall Mall 
y new mains in various thorough- 


way in that thoroughfare, 

ance with the scale laid down by the 
of such subway; that the tion to be occupied 
the subway be subject to the approval of the Council's chief engineer, 
and that O Work о placing зею De со ош кй апу CAMIS 
that may be done to the subway be made good, to his satisfaction. 


Mans on HAMPSTBAD HEATH. 


The Parks Committee reported that the Vestry of Hampstead had 
a 1 for permission to lay a main at а depth of 2 feet 4 inches in 
line of a track on Hampstead Heath, from the Spaniards’ 
Road, near Jack Straw’s Oastle, to the Vale of th. On the Com- 
mittee’s recommendation it was resolved to sanction the application 
on condition that the main be laid in a cast-iron pipe of а віве and 
description to be approved by the Council's chief engineer, that as 
few drawing-in boxes as ble be used, that the work to be done 
and the ground made to the satisfaction of the chief officer of 
the Parks Department, and that two days’ notice be given before the 
commencement of the work. 


y the mains in 


ELEcTBIO TRACTION IN West LONDON. 


On the subject of the London United Tramways Bill, the Parlia- 
mentary Committee mentioned that it had been under consideration 
by a Belect Committee of the House of Commons, the inquiry 
extending over no less than eight days. Mr. Benn, the chairman of 


— —— — 
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the Highways Committee, gave evidence in support of the Council's 
contention that the veto conferred upon the Council by the London 
United Tramways Order, 1895, with reference to this company’s 
linea, should not be taken away. The Committee, after hearing Mr. 
Benn’s evidence, decided that the veto should be retained, and the 
chairman of the Committee, in announcing the decision, stated that 
the Committee were of opinion that a sufficient case had not been 
made out for overriding the principle laid down by Parliament, which 
required the consent of the local authority, but that they considered 
that the congested state of London makes the spesdy корно of 
electric traction on tramways noemer, and that earnestly 
be by the Council. with the 


struction cf new lines in 
bot not in . The existing lines in Acton and the new lines 
way be worked by electric or other motive power. 

Tte Parliamentary Committee did not consider that any further 
action was neces*ary on the patt of tbe Council in dns Highonys 
Bill, and in this opinion they were supported hy the Highways 
Committee. 

THE TaassFoRMER Box QUESTION. | 

In connection with the laying of mains in Wandsworth, tbe 
Couaty of London and Brush Electric Lighting соро 
to construct a transformer chamber of the type previously approved 
by the Board of Trade. As will be seen from the following from 
the report of the Highways Committee, the latter propose to contest 
each before the Board of Trade give unnecessary 


transformer box we are still of 


of 
of a private undert . It will be remembered that 
ihe Board of Trade has € 


ba 
led the Oouncil's re- 
fusal of sanction to the construction of large transformer boxes: 
are of opinion that, in order that the responsibility in the 
matter should rest wholly with the Board, the Coun 


tinne to withhold its sanction to the construction of any such boxes.” 


THE TELEPHONE INQUIRY, 


(Continued from page 66.) 


e W. 
Office, replying to the O said he had had a very extensive 
acquaintance with telephones ever since they were introduced. He 
went to the United States in 1877, at the request of the then Post- 


master-General, and brought over the first telephone into this 


country, and he had done his best ever since to develop the 


in 1895, being in Denmark on business connected with 
hthouses, he tock oocasion with Mr. 


The results of those trips were embodied in a fall aud exhaustive 


report which had hitherto been regarded as confidential, but which. 


he now desired to place before the Committee with the approval 
of the Poetmaster-Geoeral. He had also visited France, Italy, and 
) in connection with telephonio inquiries, There were some 
to which he should like to call attention as to the telephone 
Norway, Sweden and Germany. The first was with reference to 
the antomatic switch which had been mentioned with a 
опе or two witnesses, and 
ports he had seen put in to the Committee 
Sweden, the tariff for the single wire circuit only 
E wire circuits in Norway had 
had the use of those circuits at a rental 
at that rate, and the use of the mefallic 


was made compulsory and the charge was £7 15s. 8d. 
The CHiIAMAN: With иа to these automatic switches, wil] you 
dy broken down and why? — Tae 
objections that are raised to the use of the automatic switch are these 
—the switch rper меа that the circuits are always idle, 
always in working order, and thirdly, that the sub- 
are assumptions which are 
it it is through the own of one or 
of these assumptions that the switch has been found wanting. 
j said the prosent system involved the 
board of cheap buman intelligence in the shape 
placed this cheap labour by an 
pensive piece of mechanism, they 
technical 
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cil shall con- 


and chief electrician to the Post 


He visited America again in 1884 and 1898, and, 
electrical 


n and Norway, and also to Germany.. 


' districts. 


used only for five, seven, and nine subscribers, they had been 


In Norway, I understand, the metallic circuit has been substituted 
for the single-wire system to a large extent. Is that necessary in 
country districts ?—My views are extremely strong that no telephone 
circuit is perfect or complete until it is e with a metallic circuit. 

You would not, even in the country districts of England, advcoate 
a single-wire circuit ? No; certainly not. 

Would it represent much difference in the matter of cost ?—Very 
little. I don't think the difference would enter into the matter of 


cost at all. 
Continuing, the Wrrwess said, that in Sweden the subscribers had 


to provide part of the capital and the charge was included in the 
first year's subscription. As regarded Germany he had b»en unable 
to ascertain what the cost of construction had been, but his own 
belief was that it was more costly than in Hogland. The whole tele- 
phone system in Germany was in the hands of the Government. It 
was worked on an absolutely uniform system as to tariff apparatus 
and mode of working. They had constantly thrown at them the 
fact that why the telephone had developed ғо wonderfully in Berlin 
aud Stockholm was that the rates were cheap. But in Germany it. 
must be borne in mind, the cheapness of the rates was noread over 
the whole country, and there were only two towns, Berlin and 
Hamburg, which could be said to be phenomenally developed in a 
telephonic sense. Nowhere else in Germany was there any comparison 
е Ъе N in telephonic development with that in some parts of 

Dg 

Is it a fact that the charge per message over a trunk wire is the same 
for all distances ?—It is the same. Throughout Germany, as а rule, 
the charge is one shilling, but the trunk system in Germany, even 
with that cheapness, is not nea-ly so much developed as it ie in 
England. We have in England 937 trunk now at work. 
In Germany they have only 550 or 580. 

Does the shilling include the whole charge ?—Yes. You cannot 
взу that the development, judging from my ia these 
various countries is really due to cheapness, because, while, on the one 
band, ia Germany you have & great development in Berlin and 
Hsmburg, you haven't it in the rest of the country: and when you go 
to Scandinavia you find that in Copenhagen and in Norway the rate 
is over £8, while in Sweden it is only £4 8s., and yet the development 
in thos3 countries is almost as great as in Sweden. 

Do you kaow whether in Stockholm the State works the telephone 
system at а loss ?— Yes. There ie great competition between the 
State and the private company. The State works ata very great 
loss, and so does the company. Ж. . 

Is the rate uniform in Germany ?—Yes. Everywhere it is £7 10s., 
but the Government will not give telephonic communication exoept 
on a five years’ lease. ` 

Wrrames, continuiog, said that Germany was working the telepbone 
system at a loss, and the late Postmaster-General announced that he 
was considering a system of charges which would obviate that loss. 
The German system was а single wire system all over the country, 
and now they were face to face with the very serious difficulties 
arising from that. In Berlin they were contemplating converting 
it into a metallic cirouit, which would involve thé expenditure of a 
very large sum of money. In Sweden and Norway there were no 
wayleaves, no patents, and no rights of any sort whatever, and no 
tax was paid to the G vernment. Although in Germany it was a 
single-wire system, and from a technical point of view а very poor 
service indeed, it worked really well in Berlin, and the public wers 
quite satisfied with it. This arose from the simple reason that the 
people in Berlin took a very great interest in their telephone: They 

learned all about it; they visited telephone exchangee, and they 
had certain places where they were allowed to go and see the tele- 
one working. They made themselves thoroughly acquainted with 
ow the switches were worked, and,as a matter of fact, the sub- 
soriber, instead of throwing all the work upon the operator, did it 
himself. In England subscribers were more exacting. They wanted 
the telephone operator to do everything for them. This involved 
loss of time, and he was sorry to say at times a little bad 
language. If one quarter of the intelligence of the operator were 
transferred to the subscriber, he believed that 99 per cent. of the 
complaints about the working of the telephone would not arise. 
Regarding France, the service there was more expensive than in 
England, it was less developed and there was not much to be learned 
from that country. The system there was in the hands of the State, 
aod the tariff of rates was a most complicated one. The telephone 
system in Italy was a very bid one. It consisted almost entirely of 
purely local exohanges, and it was not possible to telephone through, 
say, from Rome to Turin. There wasa very well developed system 
in Belgiam, but it was badly worked. 

The principal t in our reference is how far the telephone is or 
is calculated to of general benefit. Do yon think it can be 
made of much more gen benefit in England than it is at the 
present time ?—Yes; at the present time there is a vast area of 
country that may be said to have been wrested from the Telephone 
Oompany, and that area is absolutely in an undeveloped condition. 
We have at different times in the Post Office endeavoured to seo if it 
was not possible to extend the telephone system to those rural 


You speak of з vast area wrested from:the Telephone Oompany. 
Is it not rather that the Telephone Oompany has wrested from the 
Post Office ?—No. 

Well, will pe just tell us how far the National Telephone Company 
is wresting places from tbe Post Office in which it has entered into 
competition with the company ?—Sach places as Newcastle, Cardiff 
and Newport, Leicester, Hull and Plymouth. 

Those are places in which you were first in the field ?—Yes, and 
those are places where we established a very perfect system of 
telephoning indeed. In Newcastle, in particular, the telephore bas 
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been perfected as а v machine more than anywhere else, even 
in America, and yet in Plymonth, Leicester, and in Hull our 
exchanges have broken down. In South Wales we have maintained 
our position fairly well. It is not a question of rates, because there 
is not much difference between those of the sre gd and ours. It 
is simply a question that we have been absolutely restricted from 

1 the ordinary methods that a commercial concern 
adopts to push its business. 


le there, and 
free service 
during our five 
lost our subscribers, 
Will you say on whom you lay the blame?—I have no hesitation 
in saying the development of telephoning in this country has been 
absolutely checked by the restrictions placed upon the Post Office by 
the Treasury. In the first place, we could not get authority to . 
out any extension unless we could show reasonable prospects of obtain- 
ing a on the construction. We want to send our men: around 
to com with the Telephone Company, but we are strictly forbidden 
by the to do that, and we were obliged to sit quietly in our 
offce.and allow our business to стаи away from us without heing 
: ^ | 


to com 
with them, 1 not have any advantage over them. They 
had not dealt in that spirit with the Post Office 7— They have been 
allowed to employ the usual commercial means of securing business, 
and we have been prevented from adopting the same means, although 
we were anxious to do so. : 


very 
It you had а free haad now with your own post office exchanges, 
what would you do with a view to the service of more 
benefit than it is?—I desire to the Committee the 


general be place 
sdvisability of introducing into England what is known as the toll 


tion in America. Tae essence of that system 
e work done. My view is that this toll system 
because you really 


should attract a number of additional subscribers. The penny 
would be c simply for 
received by subscribers. 


) system d also have. this 

advantage, that it wonld throw tbe hone open to everyone. 
Replyin to further questions, the Wrrazes said the system of 
publio Call обоев had. been little developed in this country. 
n Stockholm there were 700 call-offices in shops, while in the United 
Btates there were 2 over the coantry. The cost of trunk 


In a 
number of areas, for which the National Com had licenses, there 
were no subscribers and no service. Thare War such 


five—using the one line 
yr ap кос d. rag reducing not 
also away with * complicated 

to-do farmers and weslthy 
to such a 


everybody who might want a telephone, and we might reduce the 


prioe 
remunerative if it were 


Dom think the telephone would be very 
ed to pl ag | ар would depend тегу much on the educa- 


tion and the whom you 
have you to my ss гей the accusation 


fact, the service. 


e 


not increase _ 


that the Post Office has surreptitiously laid down wires and then 
handed them over to the Telephone Company ?—I emphatically deny 
it. The Post Office has never laid down an inch of wire for the 
use of the Telphone Oompany’s subscribers, except such as were laid 
down under the agreement. 

By Bir Hamry ARTH ?—H looked upon the proposed extension 
of telephones by municipalities as utterly out of the qustion from a 
practical point of view. | 

In answer to Mr. Вовслтжи, Mr. Рвиков said that in his opinion 
the condition of the telephones in this coun ee Braun 
and it wasa most unjust thing to have it appear in the press and other 
places that the servioe was far behind the age. 

The Committee adjourned. 


The Belect Oommittee on 


VVV 
ment. He was not quite right, too, when be said that the charges in 
Germany were uniform, for he had since ascertained that recently a 
$d. trunk rate had been introduced within an area of 30 miles, and 


ht service. The system there was worked by the 
had a free hand and no restrictions. He' 


was & free hand. They would be willing to go anywhere where there 
Не had no doubt that if 


Зотов танов powers of the Post Office to be greatly extended ? 
—Yes. 
You express 


by Parliament that the 
powers for the development 
of telephones, should we have lower rates ?—I think that once the 
toll system were introduced in rural districts, that it must follow that 
the same system applied to the trunk system must also be applied to 
town systems. - However cheaply a municipality could establish a 
1e ry system, the Post Office could establish a cheaper one. 


By Mr. : The reason they could supply cheaper than a 
munici was because the Post Office already had the powers, the 
and the they also 

a technical staff of the hest skill. 


shop 

ying.. He did not think that that system would result in а loss 
КЫ if one tradesman kept an instrument others would feel bound 
to do the same. His opinion was that the Post Office could make the 
service a paying one under such conditions. He felt sure that if the 
public were better acquainted with the Post Office facilities for the 
use of the telephone, greater use would be made of the service, but 
had said, the one way in which they could bring that knowledge 
before the publio—by means of canvassers—had been prohibited 
the Treasury. 


z 
5 
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system has a deterrent effect u those who use the telephone 
system simply to sak silly” questions 


abuse. In Switserland where the system was in use three talks per 
AT Worse gee ee FO OE AA: DOE ардиш, аы опо MIE per 

{understood that the restrictions of the Treasury had been re- 
уп advocate for the Post Ос»? 


ut the restriction of being forced to show 
very difficult to work on a new thing and show 


would not include the giving of prefer- 
free hand, but he doubted 8 
National Telephone Company to the t some people 


: You would give no preferences, and you would be 
ly everybody ?—Yes, І t the whole British public 


ve equal rights to receive the telephone service at the 


j 
i 


Fe 
3 

| 
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: 
dE 
E» 


1 


r function of 


d compensate ourselves the profit we 
derived from other areas. If it should be the a dotes ob the 


3 
{ 
; 


the 

based on the three following assumptions:—First, that the Post 

National Telephone © t do their work properly ; and 
one not do т ; an 

ty could do it . and better 


He con that all 
as well and as cheaply as any other body; and as to the National 


undér- 
pou Another reason he had 
pu кеше 10 шипи FF difficulties 
dealing with a second ‚ would 

third party were introduced. In 1911, the Post 
of having to buy two systems instead 

ош о таш ae маш aaa ier ыц 


From your experience as an electrical engineer, do yon think the 


; 
: 
: 


Company, and the Post Office were all in 
active competition ?—It would add to the difficulties, and to a certain 
comm between subscriber and 


in 
do you consider that the two s ms—the tele- 


ats 
phone and Se ea one another 7—No; I think that 
they assist each . The use of the telephone is of enormous 
advantage to transacting their telegraphic business. 


: 
Н 
L 
Eg 
1 
: 


in which 
h would be in 
uction of the 


theh gave some interesting 
the cost of telephonin 
Anglesey. He explained that he had divided the 


the Island of 
into certain 


to develop, say in such a 


respect, then, the Post Office must differ from the National 


The desire of local authorities to work telephones was 
properly or cheaply; second, that the 


doing their work in those 
uits 


en 
work if the municipal authorities, 


scheme as an 

The OF permission this 
HAIRMAN: A that you got to start 

scheme in Anglesey, would not the National Company 


have the right, under its agreement, to at once come in competition 


already, such as Newcastle, 

and I would like to go into strong competition with the National 

ролу on their own ground in places where they have hitherto 
ur À 


Replying to Mr. Слугит, Mr. Pezos said that most of the instru- 
were made abroad. He 
driven the trade out of 


reati eed йш Qu ME s et oye 
were 
inier than confined to the Post Office 


that 
likely to grow enormously in private houses as well as in hotels. 
BARTLEY: 


system now ?—Just asa rough shot. I should say it would 
to establish in this country a system 

the National Telephone Company, e 106, 

five years. If the work was delayed until 1903 and the National 
Oompany kept on in at their present ratio he should say it 
would probably take them 


a similar system to that which the National 
have in force. Bas : 
The Committee then adjourned. 


а 


> 


TRAIN. RESISTANCES. 


раз) 


А WRITER to the Engineer, recently discussing the question of 
train resistances, assumes that a mean of the allowances of 
Pambour, Rankine, and Olark, will .give а fairly accurate 
figure. Possibly no subject connected with. railways has: 
been more discussed than this one of train resistance. For 
many years it was the oustom to draw limiting lines for 
railway speeds on the supposition thet as resistance increased. 
as the square of the velocity a limit would be, reached early 
at which the resistance was greater than the engine pull. 
This supposition has been quite falsified, -but no very 
accurate theory has been put in its place. When the 
question of train resistance was first debated, formule were 
got out from resulta obtained with iron rails badly jointed. 
and with poorly ballasted track. All these matters are now 
changed, and it is time something more definite were known 
as to resistance under modern conditions. The resistances. 
against a running train are several. Practically confined to 
the locomotive are the head resistance due to the air, not a 
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very large matter, and the consolidation of the track, and 
the internal friction of the locomotive. These, deducted 
from the gross power, should leave a remainder which ought 
to balance with the draw bar pull. | | 

The train resistance is composed of side friction of air, of 
axle friction, and of the tance due to that continual 
running up hill due to every wheel being in more or less of 
a depression, out of which the recovering rail would help it 
if the track were perfectly slastic. Undoubtedly, the moat 
serious item of all is the axle friction, and should some of 
the roller bearings we have geen, prove durable, it is certain 
that train resistance would be very sub.tantially reduced, and 
an immenseeoonomy secured by their use. The Engineer asserta 
that the drawbar pull is always less at high speeds than at low 
8j and that the area of the indicator cards i4 al o less. Bat 
the power developed depends upon the number of cards made 
in a given time, and at high speeds, of course, this is larger. 
The total power developed per minute is greater. From 
this has arisen the false assumption that the pull is greater — 
ва entirely unwarrantable conclusion. .. The. i 
bə leas at high speeds. In the first place, the axle 
tion may be reduced. Our contemporary holds journal 
friction to be at least constant at all speeds. There are good 
reasons to suppose the rail resistance will decrease with high 
speeds, especially with closely supported rails and heavy rails 
of stiff steel. 

Possibly the air resistance alone is a growing factor with 
speed. We hear a great deal about superior rolling stock in 
America, bat from the same source we get news from time 
to time of locomotives showing an indicated horse-power 
for a given speed and load very much greater than such a 
apeed and load would demand here. American figures 
cannot be compared with English figures, and no one seems 
able to state whether the difference is in the track, the 
vehicles, or the locomotives. All three items are claimed by 
Americans to be superior to the same in England, yet one 
must be very inferior. There is, of course, no fundamental 
reason why a high speed when once attained should demand 
a larger pull. An ounce pulling a body as massy as the Sun 
itaelf would, ia time, attain an infinite velocity, and it 
seems to us that the difficulty with the locomotive is that if 
it could manufacture bigger indicator cards at high speeds 
it would run a train at higher speeds than at present are 
possible, which, if true, would point to possible greater speeds 
with larger wheels and larzer boilers to supply the steam to 
more cylinder volume. The Engineer suggests that eome 
accurate knowledge of the relation of I.H.P., speed and 
resistance, should be obtained by taking diagrams day by 
day over some particular stretch of road in all weathers во as 
to settle the train resistance problem. We think it would be 
much better to run a dynagraph car behind the tender fitted 
with all necessary appliances, marking off the quarter mile 
posts as they pass, and noting if possible the speed by some 
speed indicator. 

The engine power might be approximated by means of a 
continuous power meter of the Ashton type, with suitable 
arrangement for marking the distance posts on the paper. 
On a good road a train onght to ran much more steadily at 


high t n at low because of the stiffening effects of 
velocity upon moving bodies as shown in the gyroscope. — 
Such а series of experiments as sug might be of 


great use. Something of the kind has been done in America 
with the Dudley car, and we believe that the drawbar pull in 
American practice has been found remarkably less than the 
I.H.P., аз though there were a very considerable abeorption 
of power iu the locomotive and tender. A knowledge of 
tractive effort is wanted by electrical engineers for, possibly, 
the: immediate future. At the same time, were electric 
traction established, thg ease of making power measurements 
would very greatly assist to sound and accurate conclusions, 

The locomotive pnus considerable difficulties in indi- 
cator work, and such work as bas been done is not always 
published. On the Midland Railway Mr. Johnson had one 
of the large singles fitted with a glass house for the indicator 
operator, and we believe a lot of work was done, but we have 
seon nothing of the resnlts. In regard to electrical traction, 
the Liverpool and the South London line should be able to 
far.ish good information on train resistances up to the 
mo lerate speeds they employ. But it is rather the high 
spead figures of which information is lacking. 


uy - 
x fric- 


The formula proposed by Mr. Leahy in his letter to the 
Engineer is | | 


в = Ц (т -005 È + 6 + 2,240 i), 


where R is the gross resistance ia pounds per ton, v is the 
velocity in miles per hour, 4 the cro:s sectional area of the 
train in feet, w the gross load in ton, and ¢ is the inclination 


fraction of the line. Where — is equal to unity the atmot- 


pheric resistance becomes simply v? :005, and w is then the 
critical weight of the train. Thus A may be easily 120 
square feet, For such a cross-section the critical value of w 
із 120 tons. The formula seems a reasonable one, but we 


are inolined to think that though the fraction - may have a 
rational derivation it might be almost, better to introduce the 
element of train length. Possibly, however, for general 


practice w and т, have a fairly steady relative value. The 
6 in the formula is & constant for friction. 


— 


NEW PATENTS.—1898. 


Compiled enpresely fer this journal by W. P. Taomrson & Oo, 
Jlecirion] Patent Agents, 822, High Holborn, London, . O., to whem 
el] inquiries should be addressed. 


14,204. "Improvements in electric batteries." 
Dated June 27th. 


14,2211. "Improvements in or relating to excitant solutions for 
electric batteries or the like.” A. J. Warp. Dated June 27th. 


14,212. “Telephone transmitter.” F. A. Ray. Dated June 27th. 


14,218. “Improvements in dynamo-electric machinery.” W. 
Lancpon-Davies. Dated June 27th. 


14,217. "Improvements in electric miners! lamps.“ W. O. Woon. 
Dated June 27th. | 


M. M. Bar. 


` 14,237. “ An improved electrical safety fase and cut-out.” O.J. 
OooPzB. Dated June 28th. 


14,245. “An improved method of generating electricity or other 
forces by the 1 compressed air and vacuum, such compressed 
sir and vacuum to be obtained by utilising the rise and fall of tide 
or river flow." F. O. SourHARD. Dated June 28th. 


14355. “Improvements in electric teluphony.” С. Apaxs- 


RamDpaLL. Dated June 28th. 

14,293. “Improvements in systems of electrical distribution.” 
R BzLriBLD. (C. Е. Boott and B. G. Lamme, United States.) Dated 
June 28th. | 

14,906. “Improvements in movable sero relays" E. A. F 
ARNAUD and C. A. A. G. GaxrES. Dated June 28th. (Complete.) 

14,316. “Improvements in and relating to dry and other 


galvanic batteries.” А. E. J. BALL. Dated June 29th. 


14,918. "Improvements in dynamo-electric machines and motors.” 


8, G. Brown. ted June 29th. 
14,931. “Improved diffuser and economiser of electric light” 
B. T. Warre. Dated June 39th. | 


14,903. "Improvementsin electric switches." О. P. ELIESON and 
W.S.NaxLoR. Dated June 29th. | 

14,880. “Improvements in electric batteries.” E. Опагло. Dated — 
Jane 29th. я 

14.309. Improvements in or connected with electric measuring 

шна А. В. Вгасквовни and W. L. Spexcz. Dated June 

t EE 
14,427. “A new or improved filament for electric incandescent 
lamps and precess of manufacturing the same." EIn Ispvs- 
TRIALS, LIMITRD, and G. E. Науг-Гіл. Dated June 30th. | 

14,433. “Improvements in electric bells and bell fittings.” B. A. 
PniLLIPSOM. Dated June 30th. 


_ 14,455. " Improvements in secondary batteries.” T. A. B. CARVER. 
Dated June 80th. 


14,518. A method of and apperatus for producing electrical 


spectacular effets." O. H. Cox. ted July 1st. 
14518. "Improvements in electrical contact makers" E. W. 
Bowes. Dated Jaly lst. due 


14,566. “Improvements in electrical resistance devices.” Н.Н. 
Laxm. (Stralsucder Bogen-Lampenfabrik, Gesellschait mit Berch- 
rankter Haftung, Germany.) Dated July 1st. | 

14,614. “ Electricity meter for alternating current motors.” F. 
LaABMANN and Н. BRockzrr, ‹ Dated July 2nd, (Comp!ete.) 
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and Poste) Orders (on 
re A irm Саш Omes, London) to be made payabie to 


rich prize which the lighting of the metropolis presented. 
It is perhaps true that at that time not one of the applicants 


realised how very rich a prize was in store for those who 


obtained the right of supply for the period allotted by the 
Electric Lighting Act of 1888, viz, 42 years, but in any 
case the prize was sufficiently tempting to lead to a large 
number of concurrent applications. In the parish of Ken- 
sington alone, we believe, applications were made by as 
many as five companies for provisional orders. The great 


number of the applications led to the appointment of the 


Board of Trade inquiry presided over by Sir Francis, then 


Major, Marindin. 


The principle underlying Sir Francis’s Report on that 
inquiry was, that as it was quite impossible to decide between 
the rival claims of the various applicants, justice could only 


be done by giving the applicants concurrent rights for the 


districts they applied for. 

The result was, that in almost all the richest districts in 
London two companies were put into possession of the field 
with concurrent powers, though, in the case of Kensington, 
the parish was divided up between the applicants, each 
company being confined to a particular area. 

We need hardly remind our readers that, under the Elec- 
tric Lighting Act of 1888, it is necessary that the applicants 
for provisional orders should first obtain the consent of the 
local authority, but we venture upon the reminder in order 
to make quite clear the position that existed in Marylebone 
in 1889. | 

It appears that the Marylebone Vestry took a little more 
persuading than many other local authorities in London, 
and they only gave their consent to the provisional order of 
the Metropolitan Company upon that company consenting 
to enter into an agreement with them, procuring for their 
parish certain privileges beyond those included in the 
Electric Lightiog Act, such as the establishing of two 
central stations in their district, and the power at the end 
of seven years of an appeal on behalf of the local authority 
to the Board of Trade for the revision of price. | 

In this agreement it was made clear that the Veatry might, 
if they so desired, grant a similar agreement to another 
company, but there was not a single intimation that the 
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Vestry itself might, at a later date, enter into competition 
with the company. Asa matter of fact, we believe that the 
duplicate of the agreement was offered to the London 
Electric Supply Corporation, who, however, refused to take 
up а provisional order for Marylebone upon the terms which 
had been accepted by the Metropolitan Company. 

Under this agreement, and under the provisional order 
granted by the Board of Trade, the Metropolitan Company 
have had sole occupation of Marylebone for the last, 10 years, 
and now that electricity supply has been proved to be a good 
business, whether in the hands of a local authority ora 
company, it seems to have suggested itself to some enter- 
prising members of the Marylebone Vestry that they should 
embark upon an undertaking themselves. | 

Under the provisional order of the Metropolitan Company, 
a period of 42 years from 1889 had to elapse before the 
Vestry had the power to purchase; but the Vestry, in view 
of the clause referred by us in а recent article which 
wound up the first gection of the Act of 1888, presumed that 
they could obtain concurrent powers. 

The concurrent provisional order was granted by the 
Board of Trade, and it came before the House of Commons in 
due course for second reading. At the second reading it 
was opposed by Mr. Cripps on the ground that it was not 
contemplated by the Electric Lighting Act that a local 
authority, having once sanctioned the grant of powers to a 
company, should, on the expiry of snfficient time to prove 
whether the business was remunerative, operate a pro- 
visional order themselves without first obtaining by purchase 
the undertaking of the company. 

The second reading was supported by the Right Honour- 
able C. T. Ritchie, president of the Board of Trade, on the 
ground that the Board of Trade had no other option but to 
grant the order so that it might be considered by Parlia- 
ment, and in due course committed to the judgment of a 
committee. 

He finished his speech with these words: “I hope, with- 
out expressing any opinion on the merits of one party or 
the other, that the House will consent to refer this Bill to 
a Committee.” The result of the division was ** Ayes 198,” 
“ Noes 114,” the majority for the second reading of the Bill 
being 94. 

We believe we are right in stating that this majority was 
largely secured by the action of the Association of Municipal 
Corporations, who sent out a special whip to the Town 
Clerks in the kingdom calling upon them to bring pressure 
upon the members of their boroughs to support the Bill on 
the ground that a local authority should be supported in its 
endeavour to carry out the electric lighting of its district 
even with a company in possession. In sending out this 
whip we think the Association of Municipal Corporations 
made a mistake, because it appears to us that the true 
principle is that the holders of a provisional order, whether 
they be local authority or a company, fulfilling their obliga- 
tion to the letter, should be allowed to have peaceable pos- 
session. However, the Bill went “ upstairs,” and was duly 
considered by a Committee last week. 

Mr. Hammond, who appears to have made himself 
champion of the doctrine of “ peaceable possession the 
reward of good behaviour,” gave strong evidence against 
the Bill, and stated before the Committee that the large 
capital at present invested by local authorities and by com- 


panies in provisional orders for the supply of electric 
light throughout the kingdom has been contributed on 
the basis of security of tenure, and that if that security of 
tenure was taken away there would be a great blow given to 
the farther development of the industry. 

With this doctrine we have always expressed our full con- 
formity, and we are glad to be able to chronicle that after a 
short deliberation in private, the chairman of the Committee 
gave the following judgment :— 

* In the case of the Marylebone order we find that the 
provisional order should not be oonfirmed. In the Ber- 
mondsey case we suggest that the order should be withdrawn, 
as the point raised in it is not, in our opinion, ripe for 
discussion. We are of opinion that the local authority 
should consider the question in the light of purchase. We 
think that if by an original order, or by purchase, any local 
authority becomes the sole power for electric lighting in ita 
district, it should not be interfered with by competition 
from the granting of a provisional order to any company in 
such district.” 

This decision, we are glad to be able to say, has given 
equal satisfaction to companies and to local authorities through- 
out the kingdom. Its first result has been a considerable rise 
in electrical securities, and it has also greatly strengthened 
the hands of the local anthorities who are opposing the Bill 
of the General Power Distributing Oompany, who seek to 
obtain concurrent rights of supply in places where local 
authorities already hold provisional orders. This Bill, we 
understand, is to come up for second reading as we go to press 
or to-night (Friday), and if it should share the same fate as the 
Marylebone Bill, a very awkward episode in the industry 
will have passed away, and all will return to calmness once 
more. 

We presume also that the applications for concurrent 
provisional orders which have recently been made to the 
Board of Trade will be withdrawn, and the -people in pos- 
session will be allowed to carry ont their good work without 
further interference. 


Share Lists of Continental Electrical Companies.— 
In a recent issue of La Revue Financière there appears an 
article on the value of the shares of a number of electrical 
undertakings in Germany, France, and Belgium, from which 
it would seem that such shares are much run after by the 
Continental investor. Fourteen German undertakings are | 
named, the shares of which are quoted at prices ranging 
from 116 to 301 per cent. of their nominal value; the 
highest figure being that of the shares of the Berliner Eleo- . 
trische Werke, which is followed by the Allgemeine Gesell- 
schaft at 273) per cent. and by the Schuckert Company at 
256 per cent.; whilst of the remaining 11, there are eir 
whose shares are quoted at 170 per cent. or over. In France, 
the company working the 'Thomson-Houston patents has а 
quotation of 283 per cent. of the nominal value of its shares, 
whilst the company which has the concession for the light- | 
ing of the left bank of the river at Paris follows with 160 | 

г cent., and the Continental Edison Company with 156. 

n Belgium, five companies are named with quotations 
ranging from 130 to 198 per cent., these two рое being 
respectively for the ordinary and preference shares of the 
Société Russo-belge, whilst the shares of the Compegnie 
Internationale of Liége are quoted at 175 per cent., those of 
the Electricité de Moscow at 152 per cent., of the Electricité 
et Hydraulique of Charleroi at 140 per cent., and of L'Elec- 
trique at Brussels at 135 per cent. As a further proof of 
the way in which such investments are sought after, the 
journal from which these figures are taken states that new 
issues to the value of nearly £1,800,000 have been made this 
year in Germany, and that these new shares are offered to 
exi-ting shareholders at premiums ranging from 10 to 42 per 
cent.; and a list of new issues is given which totals up to the 
respectable figure of £2,275,000, for which the value, includ- 
ing the premiums demanded, amounts to £2,976,000, or 
very nearly three million pounds. 
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METALLIC RESISTANCES. 


By KILBURN SCOTT, A. I. E. E. 


TABLE IV. —GIVINe PARTICULARS OF BRUNTON’S 
“ Beacon” High Resistance MATERIAL. 


— ee ——— — 


d 
Diamater. | Sectional perit. 


Resistance. | Price per 1b. 


Continued from page 72. | 
( i Л pag ) 8 area In ohms In аши 1-56 гб 
d т. AE E tak: per yd. | per lb. soft. | soft. 
“ KRUPPIN" із а steel alloy, made at Essen, 5 ful! — J 8 
particulars of which are given in Table III. It is much used 8 | 160 | 4064 00201 5:6 0 06088 3409 3 6 8 10 
on the e and 5 aun that it may be Е. а 305 00163 79 0 07752 4806 - : 3 10 
raised to 600? C. without ill effects.. It can be supplied from 0:0129 | { 
j 2 A | 11| 116 | 2946 |00106 | 96 01219 11702 |3 6 8 10 
stock in 50 metre lengths, 5 mm. thick, and 10, 20, 25 14 лод 2642 00065 | 119 01499 | 17838 3 6| 8 10 
or 80 mm. wide, or in sheets 1,800 mm. long, 500 mm. wide, 13 092 | 2337 |00066 13 3 0 1892 26947 3 6 3 10 
and 0 5, 1 е mm. thick. É NN M oso 2032 |00050 | 200 ds 51 3 É 3 
. Мевага, Branton & Воп, of Musselburgh Wire Works, 15 1829 00041 | 250 0310 
5 : „ Le 16 064 | 1:626 [00032 | 319 |0406 | 126672 |3 8 4 3 
Scotland, have recently introduced the “Beacon” high 17 56 1 422 (00025 | 415 04040| 19.2560 3 9/4 3 
resistance alloy, вее Table IV. This material gives a resist- 18 -n48 | 1219 (00018 | 555 0 6502 360861,310|4 4 
ance about 48 times that of copper, and is therefore the 19 040 | 1016 833 |09746 | 782603|311|4 4 
Мн a the market Tt. tompertar,onfcionk EE IE EC (ume Ышш | ЫЙЫ} 1|1 E 
eae ae gravity, 8'1; and specific resistance, 22 (ов | o-711 0000616 1642 16146 | 2653173 4 3|4 9 
85°13 at 20° О. It has been used for some time for heating 23 024 | 0610 0 000452 223-2 |1-8836 | 4204195 | 4 5 411 
electric tramcars in America, and has shown that it does 24 022 | 0559 0000880 2659 |3:5877 940 6744 4 7 5 3 
not hecome brittle after working for long periods at high 26 918 de ооо г 300 n uis 155 dm. 
a r dire 5 do. It may 27 016 0.4168 000211 4500 47517 2138 2650 5 36 3 
supplied either hard or soft, black or plated. -  98| -0148 | 03759,0000172 6000 | 5:2646 31587600 5 9 6 9 
Incidentally it might be mentioned these steel alloys have 29 -0136| 03454 0:000147,7000 |57291 |40103700 6 3/7 3 
a slight pull over the materials with lower melting points in 30 '0124 08150 | 0 000120 800:0 |6:2835 5026 8000 6 6 7 6 


that they oan be hard soldered easily and well. 


TaLe III.—Givixe PARTICULARS OF RESISTANCE, &0., OF * KRuPPIN" (METRIO DIMENSIONS). 


Consumption ín watts 
for & length of 1 metre urrent арас {п ашретев 
o 


Resistance in ohma for a length of pis a lengt 


on Increasing the 1 metre ata fina] temperature of 


Number Resistance 
ot Length | temperature from 
20? C. to 


metre ata 
Diameter 
ohms per metres f 1 Nearest 


final temperature o 


in mm. i in | pn: porum; CE ap С, | per ohm. орен 8.W.G. 
60° С. | 190°C. | 200 C. 80°C. 120° C. 220° C. ao? c 120° C 220° C 

0-5 | 0 198 1588 | 6297 | 4:343 0 230 10 20| 33 | 4:525 | 4647 | 4980 0:469 | 0-60 | 0:816 | 0196 25 
075 | 04421 3581 | 2793 | 1:926 0519 | 15| 30| 50|2007 | 2060 | 2195 0854 | 11 | 151 | 0298 | 92 
10%)! 0785 6360 | 1572 | 1084 0922| 20 40, 66 1124 116 1236 133 173 231 | 1393 19 
125| 1227 9941 | 1006 | 06938 1441| 25| 50| 82| 7065 7425 7910 1:88 241 321 0494 18 
1°50 | 1767! 1432 698 | 04818 2076 | 30 60 100 55020 5155 5490 2 45 319 | 411 0593 | 17 

1.75 | 9:405 | 1949 51:3 | 09540 | 2:825 | 35 70 | 11:6) 3689 3738 4035 308 391 536 | ‘0691 15 
200 | 3142, 2546 39 3 | 0 2709 3691 | 40 | 80 132 2822 2897 3090 376 476 654 | 0788 14 
225 | 3976 | 3221 310 | 02141 4671 | 45| 90 | 15-4 | 2230 2291 2440 45 568| 794 | 0887 18 
250| 4909| 3977 95-1 | 0:1734 5767 50 | 100 166 | 1806 1855 1977 5 26 669 | 917 0985 124 
275 | 6910! 4813 20:8 | 0:1433 6976 | 5:5 110 | 180 | 1493 1533 1634 605 722 | 10:5 1083 19 


01205 8303 | 60 | 12:0 | 202 1255 1289 1373 6 91 88 12 13 118 11 
р Е 95 008848 | 11 302 7:0 | 14-0 | 932 *0921 0946 1008 8°72 11:07 | 1517 138 10 
400. | 12:07 101 84 98 | vu6772 | 14766 | 80 | 160 | 26-2 07055 | 07246! 07720 | 11:56 | 135 | 18°44 157 8 

198 82 78 18°677 90 | 18'0 | 29:8 06104 | 127 1613 | 221 177 7 


— — — —— —— — — . • —ĩ—ͤ— — A—äĩͥ—̃—— Uyvy— 4 — | —————— —— — |— — — —ö —— — 


23 071 | 100 200 | 33'0 04640 


Boft iron wire Hadfield’s "Eureka" (London 


Gang! Diameter. | German silver Platinoid. galvanised. “ Regista," Manganin. | Kruppin 7 Electric Co.). 
"ne a ao NIE DEM Wee ee, oo ee A ee MEC ek he ЕО ПЕН БЕБЕ VH OMNE 
E i E Per lb. Per owt. Per Ib. Per wt. Per lb. Per owt. | Per Ib. Per owt. | Perlb, Per cwt. | Perlb.| Percwt. | Per lb. Per owt. 
d | АЯ i | 

%% VVV ß kd dodo 
8 |16 4064 2 0 11 4 0 2 6 14 O 0 0 12 016 4 2 6 14 0 0 ... x 2 6 14 0 0 2 3 12 12 0 
10 128 3 251 2 0.11 4 0/2 6 14 O 0 0 14 0 16 42 614 0 0 1 ds 2 6 14 O 02 3 12 12 0 
12 104 2642 2 2 12 4 0 2 6/14 0 00 2 0 18 82 8 15 0 0 и 2 8/15 0 0/2 8 12 12 0 
14 |08 |2032 2 2 12 4 0 2 6 14 O 0/0 2 0 18 8/2 8 15 0 03 2,1715 0/2 8 15 O 0/2 3 12 12 0 
16 664 |1626 |2 6 14 O 0|2 6 14 0 0/0 2| 1 3 4|2 9 15 8 0|3 211715 0|2 8 15 о 0 2 3 12 12 0 
18 048 11219 2 6/14 0 0/2 8/15 0 0/0 24 1 3 4 210116 6 0,3 4/1815 210 16 6 012 5,1310 0 
an | 036 914 2 6 14 о 0/2 8/15 0 00 3/1 R 0 3 о [1616 03 6 19 12 0 2 10 16 6 0 2 5 13 10 0 
24 025 71, 2 s 15 0 2 11 16 6 00 34| 112 8/3 2 17 15 0|3 8 20 12 0 з 0.16016 0 2 8 15 0 о, 
24 (22 589 2 8 15 0 0/3 8 18 4 о/о 4) 2 2 0 3 5 19 4 0,4 0 22 9 n|3 6 191: 0/211 !6 6 0 
96 % 457 2 11 16 6 03 8 20 12 0 ... m" "m „М 4 424 60 d aande U 
28 0148 376 3 1 17 6 0|4 5 24 15 0 Ир и |5 2 |28 18 0 | ee 102290 


——— — ——Ó—M— MÀ M A M a a ÀÀ a 


Котев. —(п) Wire made of best charcoal iron is about two and half times as expensive as the iron wire given in above table. (b) „ Constantan," made by Basse and 
Belve, of Altena, Westphalia, can be bought from Mr. August Reichwald, Dashwood House, E.C., at the following prices :— 


Diameter mm. ENS 10 2'40 8-60 
Obms рег metre in length.. 28 '28 11 048 
Price per lb. “ee 0 i. ee 2s. 10d. 1% 104. 18. 104. 1s. 10d. 
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Table V. gives the comparative cost of the various alloys, 
and it should be noted how very much cheaper is galvanised 
iron wire than any of the other metals, This, coupled with 
its ability to withstand high кар зага without sagging, 
makes it very largely in demand for resistances, 

Extra large resistanoe frames, such as are used for ne 
dynamos, &c., are озару made from ordinary galvani 
iron wire netting, folded up and down in a large wooden 
frame, like an end of cloth in a drying machine. Or the 
strip of netting (ssy, 12 inches wide 1 inch mesh) may be 
wound round and round from the oentre outwards, the 
adjacent layers being kept, say, 3 inches apart by $ inch 
iron rods at the four corners. Resinous wood, like pitch- 
pine, should not be used, in fact the best job would be 
made by using wood which has been specially treated to 
make it inflammable. 

The resistance of galvanised iron wire netting of No. 20 
B.W.G. 1 inch mesh and 12 inches wide would appear to be 
about 005 ohm per yard in length, and the safe current 
90 to 100 amperes. 

(To be continued.) 


THE DEVELOPMENT OF THE CENTRAL 
STATION. 


AN address upon the above subject was recently delivered by 
Mr. Samuel Insull, president of the Chicago Edison Com- 
ny, before the students of the Purdue University. He 
же һу раса disclaiming knowledge of technical 
matters—although the Directory describes him as an elec- 
trical engineer—and he refers to “the disadvantages that a 
commercial man invariably feels when discussing technical 
matters before those having had technical training.” In 
the course of his introductory remarks he says, * In referring 
to the development of the central station it would seem 
hardly necessary to go at length into the history of the busi- 
ness, &c. We should have thought that a description of 
the development of a thing and ita history were practically 
one and the same thing. Mr. Insull, however, thinks 
otherwise, and so devotes fully half of his address to the 
development of Edison and a peri er of his various 
isfaction) that Edison 


graph operator in the Western Union service up to the 
ormation of the Edison Electric Illuminating Company of 
New York and the erection of the Peerl Street station in 
1882. The speaker then shows bis audience “a photograph 
of the original direct coupled steam generator known as 

* Jambo’ machine used in the Pearl Street station,” and after 
stating the points of similarity and differenée between this 
and a modern direct coupled set, he continues: “That we 
should come back to ezactly (italics are ours) what Mr. Edison 


used in the earliest central station work, is no mean tribute 


to him as an engineering authority.” In this connection we 
quote a remark made by Mr. Insull at the commencement of 
his address: “ І recalled that so recently as the early eighties 
it was necessarily the rule for ‘guessing to be a substitute 
for mathematics’ (to use the words of the great pioneer in 
central station work).” 

It would be interesting and instructive to know to what 
extent, d perth accident and design entered into this 
adoption of direct “abe gn plant at that time. We venture 
te say that, in England at least, the question of saving 
is one of s chief 5 in the a onment of 
5 plant, and not so much a question of engineering. 
The в does not oonsider that aay particular advantage 
could have been served by going into an investigation of 
an alternating work, and states that “whilst it un- 
doubtedly d s central station development at the 
time, it proved very uneconomical in tion, and ex- 
pensive in investment, when the cost of converters is added 
to the cost of distribution.” He omits, however, to 
credit the system with the saving on mains and 
improved regulation, and as he gives no heures, it is 
not possible to further criticise his remark. His objection, 


ours 


however, to the house-to-house transformer system is shared 
by us, and has, of course, long since been practically aban- 
doned in England. He speaks favourably of two and three- 
phase currents and the rotary transformer as a means of 
economising the cost of production by concentration of 
power, and describes a scheme adopted in many of the large 
cities of alternating transmission at high tension combined 
with low tension distribution, and states that even now it is 
quite possible “to transmit economically from the centre of 


high potential alternating currents distributing t 
from the sub-centre distribution by means either of the 
alternating current itself and large transformers for a block 
or district, or else, if the territory is thickly settled (italics 
ушеш of в system of low tension mains and feeders, 
the direct ourrent for this purpose being obtained through 
the agency of rotary transformers.” mom 
Why it should be necessary to transform into direct cur- 
rent in thickly settled districts when low tension alternating 
can be obtained at once without rotary apparatus is not ex- 
plained. к 
Station engineers in America appear to be quite ignorant 
of the fact that no difficulty has been observed in Fagland 
in supplying from centre to suburbs of large cities or districts 
economically with. high tension single-phase alternating 
currents without the use of rotary transformers, — 
Mr. Insull describes several methods of producing alter- 
ing currents for transmission p в.7., generators 


purposes, 6g., 
wound for high potential, generators wound for 80 volts, and 


step-up transformers to obtain the required 

dynamos having collector rings on one side and commutators 
on the other, so that you can obtain either, and во оп. By 
the way, 80 volta seems to be quite a favourite pressure in 
America, and they seem to be as much in want of standard- 
ising as we are in En | 

The composite ine, having both collectors and oom- 
mutator, he states, has been found very useful when the peak 
in two districts of a city comes at different times, as low 
tension oontinnous can be supplied to the points near the 
station, and alternating current to distant parts. We 
sume, however, that this only applies to stations w 
system of supply is ostensibly low tension continuous, 

Mr. Таз! refers to “the latest development of central 
station transmission,” which consists of alternating high 
tension “carried to distant pointa and then used to 
series arc light machines run by synchronous motors,” &o. 


He remarks that “it would be in ing to go at length into 
the detail cost,” and we think it would be equally interesting 


to know why the additional шр n of motor generators 
should be necessary when excellent aro lighting can be 
obtained from alternating current direct. 
то прат now passes іо the question of costs, and 
confines his remarks to the business of the Chicago Edison 
Company, and points out that “by far the item of 
cost of your product (italics are ours) is interest on the 
investment,” and refers to this later as being the most 
important factor in calculating e hi and loss. | 
e presume the Ohicago Edison Company is financed in 
the usnal manner, viz., by public subscription and issue of 
"ог as we in England would call 
possibly be looked upon as a factor m 
profit and loss 


all profit. If the company is heavily mortgaged, the pay- 
шеш of debenture interest would have to be созан | by 


tion, and the matter is then clear; or possibly he refers to 


ap of the highest possi 


first cost is raised to fancy figures “on 
account of the great saving effected.” 
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of service." 

In regard to the use of storage to meet the of the 
load, he is of opinion that it would bs 5 the 
im not exceed from 2 to 24 hours. Doubtless many 

aglish engineers will agree with him, but others would 
ng that for about the same capital ontlay a spare engine 
and dynamo could be procured, which would generate without 


the initial loss of 80 per cent., and a falling capacity year 
by year, to say no of the heavier d ation and 
attendance costs. 


were re in a 
t жапе, 
He goes fally into the question of and details 
various sliding scale and other methods adopted with a 
view to encouraging the long hour consumer, the nce 
y 


with other classes of consumer in proportion. He considers 
the maximum demand (Wrig t) system particularly 
equitable, and uses the following apt illustration in its 


“No one would think of going to a bank to borrow money, 
and expect to pay precisely the same total interest, whether 
he required the money for one month or for 12; and for the 
same reason it seems an absurdity to sell electricity to the 
customer who uses it but a Sip aei i few hours a year 
& the same price at which you would sell it to the customer 
ming it 10 hours a day, and 800 days a year, when it is 
remembered that interest is the largest factor in cost, and the 
total amount of interest is the same,” &c. 

Free wiring is apparently not in favour in America, as he 
says: The expense of wiring (which must of necemity be 
borne by the hoaseholder) is large, and is often a barrier to 

ion of electric illumination,” &c. 
is disappointing to find that although he says: “I have 
prepared graphical representation of the cost of current,” &o., 
they have not been ра and there is not the slightest 
hint throughout his published address by which we may 
form any opinion as to the probable cost per unit, He, how- 
ever, says: “To-day there are many stations showing а 
substantial return on their investment, whose average income 


GE 


we remember that in England one London company's average 
charge last year was less than (осу 9 Gants) par ш 
sad whose maximum load was about one-fifth of that of the 


experim 
«суу may be produced direct from the ol iteelf without 


the intervention of the boiler, engine, and d machine. 
Whether this can be done comm rains to be proved. 
Whatever ods, I 


may take place in generating m ; 
not 4 pu ess which affords so 


and i Ө 
that on cost, and consequently on selling price, would be 
@crmons.” Whether he would welcome кы. ап improve- 
ment or not he does not say, but judging from his views of 
te importance of interest on capital invested as a factor in 
Sut of production we fancy he would not desire to see a lamp 
introduced | an efficiency, say, twice as high as those in 
Ме, and universally adopted, unless it was done very gradually 


LEGAL 


CagrNEBR-KELINER ALKALI Company, LIMTTED, v. COMMERCIAL, 
Duvstormmnt CoRPOBATIORN. 


Tae case of tbe Castner-Kellner Alkali Company, Limited v. the 
Commercial TO Denk Corporation, Limited, came before Mr. 
Justice | n in the Chanoery Division on the 14th inst. It was 
an action for an injunction to restrain the defendant company from 
manaf ing, or exposing for sale any caustic or other 
alkali, in gemens of the letters t granted to Carl Kellner 
in 1894 (No. 20,259) for an alleged invention of im i 
electrolytic apparatus for decom metallic salts. 
an alternative claim for damages, and for an account of the proceeds 
of all caustic soda or other alkali mannfactured and sold by the 
defendants in the infringement. | 

Defendants denied the pain pene pt and pleaded that the alleged 
invention was not new or , and that it was not the proper sub- 


} for producing chlorine gas and metallic 
4349): ( B of саш с Бы; tember are 1882 (No, 
А ; specification ates patent for a process 
and E ма obtaining chlorine and sodium, granted to Andre 
Leopold Wolf, dated October 5th, 1882 (No. 371,906), and duly placed 
for public use in the Patent Offices Library in London in or about 
August, 1884; (e) by specification (provisional and complete) of letters 
to Camille Petri, dated June 2nd, 1886 (No. 7,426); 
* complete cation of letters patent granted to Hamil- 
| Young Oastner, dated September 7th, 1892 ас ра 16,046); (7) by 
complete specification of letters t gi to Peter Jansen, 
dated August 3rd, 1893 (No. 14,9910); (Л) by specifications (pro- 
Ga 13400, 184. letters patent granted to Alf Sending Larsen 
0. 18, 894. 
Mr. Fletcher Moulton, Q. O., Mr, Bousfield, Q O., Mr. J. C. Grabam 
C 
Р. ° . *9 0 9 ы] . 0 ray, 0 
MacOonkey for defendants. | | 
Mr. Mouron said the invention related to the manu- 
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salts, and moved at pleasure in a vessel of 
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be pointed out that it had, like the 
with mercury in it, and a bell contain- 
hich the eleetrie current was sent. 
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chemical process was exactly that of the plainti patent. 


stage the hearing was adjourned till Friday. 


E 


Моотлон contin ad to the 

wed with but not absolute sision the 

nature of the invention sought to be paten and the complete 
on might contain variations from the provisional but must 

not differ from it in essential he mesnt was that 
there must not be anything in the complete on so en 


get 8 p 
uring which he was at liberty to improve and dev 
The inventor was allowed to make а addition ЧЕТА so long as it 
hal gral ga fundamental invention. Mr. Moulton then 


oe articulate sounds by indentations on a 
metal surface. Unfortunately, Mr. Edison included; the phonograph 


vements in 


chamber, but water pma over rias e iie qe ; 
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in his complete specification of the telephone, and Mr. Justice Fry 
(as he was ) had no alternative but to disallow the t on the 
ground that the com cation, because it included the phono- 


plete specifi 

graph, was & disconformity with the provisional specification, which 
claimed only for the telephone. Applying this illustration to the 
present action Mr. Moulton admitted that there were additions to the 
tiffs’ invention as described in the complete specification, but 
were all in uniformity with what was claimed in the original 
specification, and possessed no feature of disconformity. Referring 
to the defendants’ apparatus, the learned counsel submitted that 
though it showed differences of construction, yet it carried out 
ге prooess petented by 


against infringements by 
inventions which did not differ from his principle, though they might 
adopt some method of arriving ai the same result. In the plaintiffe' 
invention, the novelty was that the mercury used in obtaining the 
caustic soda was kept stationary in its pan while the chambers holding 
the salt solutions moved over a steel sheet charging and discharging the 
mercury, and just keeping up a continuous process. In the old 
с it had been thought necessary to paddle the fluid mercury 
round and round in its container, but it was Mr. Kellner who dis- 
covered that it was wholly unnecessary to move the mercury, and 
this was the novelty of his invention. The way the infringement 
stood was this: The plaintiff first heard of it by the appearance of a 
prospectus of a company which proposed to sell this invention for a 
very large sum of money to the public. The plaintiffs took steps to 
assert their rights, and the defendants thereupon brought an action 
for threats, and made an admission that they were going to use 
Bun patent No. 21,509 of 1896. 
. Jas. 


mercury covered by the bell was charged with sodium. After the 
bell passed on to another portion of the surface of 55 
it had left was to water and was discharged of the um, 
The charging was effected by sending an electric current through 
the solution in the bells. In this way the charging and discharging 
was kept up continuously, and the whole process was effected 
amount of mercury compared with the old process 
of moving fluid mercury. The Witness explained earlier methods 
of obtaining caustic soda with the object of showing the novelty of 
plaintiffs’ patent, and in reference to that of defendants’ patent he 
pointed out that it acted on the principle of first covering the mercury 
and then having it exposed to the water, there charging it and dis- 
charging it in the same way as the Castner-Kellner patent. 
Cross-examined b . TERRELL: The idea of electrolysing salt so 


taken. 
cross-examined, said that in Atkins and 
pa | dad hl patent of 1890 there was a device by means of which 
and water was electrolysed, the sodium being carried into the 


oving arms revolving slowly, and 
mercury was brought by these revolving arms from the cell where 
a charged with um, to the cell] where it was discharged of 


The Wrrurss 
b RE 
a e into a separate dish, and so far he was 
different from Castner. He revolved the dish with the mercury in 


it. 
The dish (a) revolved and revolving carried the mercury with it. 80 


in relation to the fixed bells the mercury in Kellner was shifted from 
place to place just the same as it was in Castner by different means. 
In the one case the mercury was moved by being disturbed, whereas 
in the other case it was carried, ao to speak, bodily round. In re- 
lation to the cells the movement was the s&me. 

His Lonpsnurp: If I a glass of water I do not call that water 
flowing although I am moving it from one place to another. ; 

Mr. TERRELL: Yes, that is true. You have got the statement оё 
my learned friend that his invention was stopping the actual flow of 
the mercury. Iam going to show, I think, that the specification does 
not say that, and that is an invention of my learced friend who tries 
to create a distinction between Ca t er and bis patent. 

Croas-examination continued : In Kellner as in Castner the cells 
Were fixed and the mercury was transposed from cell to cell by being 
moved from one to the other by mechanical means. This patent of 
Kellner was not now in actus! nee in England he thought—at least, 
ро far as he new, | | a g ' 


His LonpazrP (to Mr. Bousfield): Are you bringing ап action for 
the infringement of & patent which you have never used ? | 

Mr. BousFrkLD: That is so; but your Lordship sees we own a 
group of patente. 

His Log pSs RHI: A sort of dog in the manger? 

Mr. BovsrIBLD: We own a group ot patents, and we have certain 
improvements not before your Lordship, and we use the very best. 

His Товренір: At present you are bringing an action for infringe- 
ment of a patent you do not want. | 

Mr. Восвт:вгр: Yes, but Rhodin wants to compete with us and 
to sell it for & large sum of money to the public. 

His Lonpa am: You do not want him to have your bone, although 
you do not want it yourself. 

Mr. Воовутаго: VV | 

Mr. Tunney (to witness): You heard Mr. M in his opening 
suggest economy of mercury аза t? 

His Lonpsurp: He did not say it was shown in the specification, 
but that it was alleged in the specification. There is nothing what- 
ever to show that mercury was saved. 

Mr. TzBBRELL: I was going to show the failure of his argument (to 
witness) In Castner's (fig. 1 of 1892), both operations take place 
simultaneously and uninterruptedly ? | 

The WrrNzss replied that he was not sure in Castner’s whether he 
had not to stop one of his cells at the time. 

Farther cross-examined, the Wrruzss sald that in his opinion 
there was no advantage of a commercial point of view in Kellner’s 
over Castner's 1892 patent (No. 16,046) so far as the saving of mer- 
cury was concerned. He thought that in that particular, fig. 3 of 
Oastner, probably leas mercury would be required to work it than in 
Kel]ner's patent. 

His LokpsR : I thought that the great object in Kellner's was 
to save the mercury, but if you tell me that Oastner’s saved as 
much —— ?—I think that Castner’s apparatus (fig. 3) effects as great 
an economy of mercury or greater than Kellner. 

In answer to his LonpbsHIP, Mr. Теввигт, said that he should 
submit at the proper time that, if the defendants had infringed, there 
was no subject-matter for the plaintiffe’ letters patent, because 
m no substantial invention over and above what Castner had done 

ore. 
~ His Lonpeure: Well, just let us see about that. It is suggested 
by Mr. Moulton and by this witness that there is an advantage in 
carrying the mercury quiescent as distinguished from flowing, and 
that that is safficient novelty and improvement to form the subject- 
matter of the patent. | 

Mr. TanBELL: That advantage has been over and over again held 
not to satisfy the requirements of the patent law. It must be an 
advantage which involves substantial invention. 

His LonpsHIP: At all events, you say that if you have infringed 
by wbat you have done then it does not matter, as this man's patent 
is not & good patent, but simply & repetition of what has been 
invented long before, and where it differs from anything before, it 
does not form tbe subject-matter of & patent. : 

Mr. TaRRELL said toat that would be his submission. У 

At this stage the hearing was adjourned till Baturday. 


SATURDAYS PROCEEDINGS. 


Tbe hearing of the case was resumed on Saturday. 

Mr. TERRELL, in reply to hie LoRDsHIP, said that he was going to 
admit that if there was any distinction between the rotatary move- 
ment and the to and fro movement described in fig. 1 of Kellner, 
then there was no practical distinction batween the defendants’ 
apparatus and that of the plaintiffs'. В 

Hr. Justice BiGHAM: You say that I ought to distinguish one 
from the other ? | | 

Mr. TERRELL: Yes. | 
. Mr. Justice Bigham: Will you explain why? 

Mr. TERRELL: Your Lordship has thoroughly appreciated the fact 
of the problem which is being solved in all these apparatus, viz., as to 
the absorption of the sodium in the mercury and the subsequent 
discharge cf the sodium. I contend that in a to and fro movement 
such as is described in Kellner, figs. 1 aud 2, you first of all bring the 
whole of your mercury under the influence of the ачбай process 9; 
and then as a separate operation, distinct from that, you bring the 
whole of your amalgam under the influence of a discharging 


rocess. 
Me. Justice BiGgau: Of the water? у 

Mr. TERRELL: Yes, and во you have got an intermittent process, 
whereas, in the other case, you have got a continuous process all the 


time. | 

Mr. Justice Ванлм: What is the difference? . 

nM TERRELL: There is an immense difference in practical 
utility. | 


Mr. Justice BiGHAM: Is that what you claim in your 3 ? 

Mr. TERRELL: Oh, no. The claim in our patent is the particular 
apparatus by which we do it. i 

Mr. SwINBURNE was recalled, and further cross-examined by Mr. 
TERBELL, but he made no variation from hie original evidence. 

Lord KELVIN, examined by Mr. Bous FIELD, said he had compared 
the apparatus of Rhoden’s specification with the apparatus desqribed 
in Kellner's specification. Heexpressed a preference for the Kellner . 
as compared with the Castner process. . . | 
- Mr. Justice BiGHAM asked what process the plaintiffs a£ present 
ured ? | 
Mr. Bou:riELD reylicd that the Castner process was used with a 
modification which ecusisted of rocking the mercury. 

Mr. Justice BiGHAM: Can you tell me why the Kellner process ig 
not used ? | 

Lord KELVIN: The reason is that the Castner rocking process wag 
puccessfully carried out at Birmingham, and did good work. It wag 


vol. 48, No.1,078, JULY 22, 1808.] 


THE "ELECTRICAL REVIEW. 


111 


also carried out with equal sucoess at Runcorn. Then came Mr. 
Kellner invention, w is still better, and the next works that are 
erected will be ae with Kellner’s patent. Were I erecting 
works, I should not hesitate for a moment to adopt the Kellner pro- 
cess in preference to the Castner. 
5 BiGHAM: What is the advantage of Kellner over 
Lord Квгуіх: Because there is very little stirring of the mercury, 
which never moves in the lower part relatively to the bottom of the 
ms which it is contained. The less stirring of the mercury the 
for the process, and I should say that if the Rhodin process 
is to go on, the defendants would do batter to have а pan with a 
smooth bottom. Continuing, the WrrwEss said that save for the 
movements of the lips of the bell, the mercury in Kellner's patent 


this respect was y distinguishable from the plaintiffs' invention. 
He regarded the defendants’ process as inferior to that of the 


plaintiffs. . 

Asked if there was any practical difference between the moving of 
mercury under tbe chamber, and moving the chamber over the mer- 
cary, Wrrunss replied that there was none whatever. There was no 

difference between a to and fro and a circular movement, or 
an intermittent and a continuous movement. 

This closed the evidence for the plaintiffs. 

Mr. Justice Ванди, ad g Mr. Terrell, said the effect in his 
mind was that the real point between the parties was whether there 
was any difference between the circular motion and the backwards 
and forwards motion of the bells. His impression on the evidence 
80 far was that there was no substantial 


another way of using the original invention. That was the point to 
which the learned counsel should address himself, that y being 
the sole point in the case. | 

The Court adjourned. 


i xc 3 


MoNDAY'S PROCEEDINGS. 


Oa Monday, Mr. TERRELL, for the defendants, addressed his Lord- 


by Mr. Moulton, mercury, and he had added 
that the result of the stationary mercury was the economy of the 
mercury by réason of the less space covered by the mercury as 
compared by the Castner process by the economisation of the space 
of the blades. He contended that the saving effected by the 
plaintiffs process was infinitesimal compared with the other 


that, 
at the time Mr. Kellner took out his 


Mr. Kellner had to show not only that there was substantial 
invention in his process, but he had to show the substantial 
utility of that invention. Mr. Moulton had said that the invention 

in introducing a stationary cathode where a movable 
cathode was used before. He might as well say he pot in a screw 
where a nail was used before, but if the substitution produced no other 
result, then it could not be put forward as any improvement. His 
a that es 5 А 
was before, there being only a slight change in the operation, 
that, therefore, there was no subject-matter fora patent, Er urs ther 
was no substantial invention. 
any substantial difference between the Castner and the Kellner 
process? He submitted that a detailed examination of the two 
processes showed that there was not, and that there certainly was no 
saving of mercury in the Kellner as compared with the Oastner 
розы If one machine is different to another, and there was some 
vention shown in effecting this difference, then it was the proper 
subject-matter for a patent. It must involve something more even 
than invention. It must involve substantial invention so as to make 


differen 
the Oastner, “мек in use by the plaintiffs, and the Kellner 
process, which 


provisional he would point out that the provisional onl 
Feftrred ton backwards and forwards movement of the ч 


was inclined to treat that аз no disconformity, but the witnesses for 
the defendants and the experts on their behalf would say that the 
rectilinear and the rotatory movements were not the same, and that 
there was disconformity. | 

Mr. Justice Branax intimated that he was рг to hear such 
evidence, but at the same time, if disconformity was not shown, then 
the defendants were driven to infringement. It appeared to him 


. Caustic soda by means of a stationary cathode 


amount of invention in what he had 


left the process just the same as it 


whole point really was: was there 


that the one point involved the other. What was moving in his 
mind was this: In the Kellner patent the mercury was —— 
relatively to the vessel in which it was contained, whereas in 
previous methods the mercury was fluid and movable. 

Mr. said it was Mr. Moulton who had put forward this 
claim as to the stationary cathode and not Mr. Kellner. : 

. Mr. Justice Biagax: It was in the Kellner specification as plain 
asa pike-staff that the invention is for the purpose of obtaining 

of mercury. 

Me. TERRELL: Yes, by means of a to and fro movement. 

Mr. Justice BiaBHAM: No; by а stationary cathode. There it is in 
the specification. | | 

Mr. TERRELL: It was Mr. Moulton who insisted on the stationary 
cathode, not the inventor. 7 | 

Mr. Justice BIGHAM: That may be true, but does not matter. 

Mr. TERRELL: Oh yes; it depends upon what the inventor claims 
in his specification, and his claim is & stationary cathode for 
continuity of process. He did not (counsel continued), suppose that 
there ever wasa case produced before a Court with less evidence than 
the present case. Not one witness had been called from the works 
to point out to his Lordship the utility of Kellner's patent, and to 
indicate the difficulties which Kellner had had to overcome. His 
Lordship had only been assisted by gentlemen of the greatest ex- 
perience and ing— Mr. Swinburne aud Lord Kelvin — but 
neither could give him any straightforward account of this invention 
at all. He (the judge) was asked to infer that because there was а 
difference between a stationary cathode ahd a moveable cathode,. 
that, therefore, that difference was to be the subject-matter for а 

tent, with no evidence whatever that it involved any change to 

ring 16 abont. 

Evidence was then called on behalf of the defendants :— 

Mr. DoGALD CLEBE, cross-examined by Mr. ASTBURY, Q O., stated 
that he had carefully examined the invention as described in Kellner's 


. specifications, and the various specifications prior in date, and the 


apparatus of the defendants. 

What do you understand is the meaning of the invention 
described in the provisional specification of Kellner, bearing in 
mind what is known at the time ?—As I understand the provimonal 
specification this inventor intends to arrange mercury in definite 
patches, so that he can charge his mercury surface definitely, and 
hen expose the whole of that surface after g to the action of 


‘water. The invention clearly showed the way of carrying that out. 


In reply to his LogpsHIP, the WiTNESS stated that the difference 
between the provisional and complete Kellner specification was that 
the former dealt with definite patches of mercury, whereas the latter 
dealt with indefinite patches. 

Mr. ASTBURY: In so far as the production of soda is concerned, is 
it necessary in every machine to bave a flow of the mercury from the 
decom g chamber to the containing chamber, and round and 
round ?—It is necessary to have a change of the mercury from one 
chamber to another; whether it is flowing does not matter. 

Is it material, in your opinion, whether that change is produced by 


moving round your bells or moving round your mercury, as far as the 


ultimate result is concerned ?—1t is not. He added that in the 
Kellner provisional s cation he did not find any suggestion what- 
ever of secondary ution. Fig. 9 was, iù his opinion, a departure 
from Kellner's provisional tion. The fexture of claime 1 and 
2 of Kellner was the preservation of the alternating резе of 
mercury. He found nothing similar to that in the d2fendants’ 
machine. The difference between the defendants’ process and the 
complete Kellner was that the former had a water space outside the 
bell where the continuing process was effected. : 
A Mr. жайлы тн аем the whole of the claims а кеи rere 
there e defendants’ apparatus anything, your opinion, 
+ the claims ? 


within the meaning of the language of any one 


Mr. BousrimLD: That is for his Lordship to say. 

Mr. Justice BiGHAM : Yes, I think so. 

Mr. AsrBUBY: Very well. I will just ask this question: Is i$ 
possible in any sense to say that in the defendants’ apparatus there is 
& stationary mercury cathode ? —No. | 

Mr. Justice Biagau: By that you mean that there is an agitated 
or stirred up mercury cathode ?—Yes, my Lord. Continuing, he said 
there was such an agitation as to alter the positio» of the mercury 
relatively to the vessel in which it was contained. The blade of the 


tion, had apparently into the fallacy of speaking of the blades 
as sliding over the m А A 
WiTNESS thought that Mr. Rhodin was wrong there. 


number of amperes of electricity than if 
he had not got it. He had worked the apparatus up to as high as 
1,100 amperes of current. Не had never, in fact, worked Kellner's 
apparatus, and never heard of anyone who had, Kellner’s apparatus, 
in his opinion, was by no means a practical apparatus. 

In cross-examination by Mr. Bousriexp, he said the object of 
Rhodin's patent was to prevent the mercury from revolving, because 
if it did it would sim 1 the pot the доки ч 

which would revolve round and round with it. It was 
essential that while the bell was rotating the mercury under the pot 
should not revolve. In his opinion Rhodin’s apparatus was superior 
to that described by Kellner'e specification. The point of superiority 
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of the defendant company. 
Prof. OHABLES Уювнон Bors, F. R. S., said he had investigated this 
matter. The action that took place in Kellner (figs. 7 and 8) was sub- 
stantially the same as that which took place in the Oastner process. 
There were substantia] differences between the Rhodin and Castner 
Жане Кот рысы, е ов of Mr. Dugald Clerk, and, 
g, he a 
Mr. Joux Gustav RRonm, the patentee of the Rhoden patent 
Was examined, and stated that his machine owed its efficiency to the 
rapid circulation of the sodium through the main bulk of the 
the mercury act as a kind of sieve for the sodium. 
er's cation, and Mr. Kellner’s invention, in 
his opinion, was absolutely impracticable in several respects. He had 
sold his patent out and out for cash, and had no interest whatever in 
the defendant company beyond shares to the extent of £1,000, which 
he purchased in the mar 
Cross-examined by Mr. BousrrELb: How much did you sell your 
patent for ?—I sold the English and foreign rights for £5,000. 
it depends. I don’t 


That was a beautiful sum, was it not ?—W 
su you would call it so. 

whom did you sell your patent ?—To Mr. А. R. Harvey, of 
E Do the promoter of this (the defendant) company? That I do 


Was he the tleman who was than to sell i£ to the com- 
ү е0 


a лач * 5 and mat, сене, the defendants 
could n ve been ty o fringement. 
The Court adjourned. кте 


The hearing of the case was resumed on Tuesday, when Mr. 
Восввтвгр, on behalf of the ABER replied on the whole case, con- 
tending that his clients ully established their claim, and were 
entitled to succeed in this action. 

His Lordship reserved judgment. 


WEBLYN v. SHOOLBRED. 


Im the Official Referee's Court of the Chancery Division, on Wednesday 
last week, before Mr. Verey, the Official Referee, the action of ыа 
v. Bhoolbred came on for . Mr. Fletcher Moulton, Q. O., Mr. 
R. Wallace, Q. O., and Mr. Gaskell appeared for the plaintiff, Mr. 
Lawson Walton, Q C., and Mr. Pollock for the ы. 

Mr. Етжтонив Mov tron said that he ap for Mr. Walter C. 
Weblyn, who sued on his own behalf and that of others who were 
interested with him. The defendants were Messrs. James Shoolbred 


for the 


laintiff in the way of putting up the electric lighting at 80 
Strand, 4 plaintiff d 


to the employment brought it 
the duty of executing the work in а skilful and workmanlike 
manner—and denial of the negligence. They also pot in a 
counterclaim for £269 19s. 10d., ae the cost of Lippe dir e electric 
and was 


ing at prices which corresponded with 
exceedingly good work. The learned Counsel proceeded to describe 


centre there was a larger light, of 100 
reflector over it, which also threw light on the picture centrally. 
Current was to be derived from the | amperes. 
In addition to the light inside, tbere was to be light provided for the 
poster outside. On the afternoon of July 10tb thelight suddenly 
went out. There was a bright flash. Almost immediately the dra- 
periés caught fire. After considerable trouble the picture was got 
out of the burning room, but sustained considerable When 
the learned referee came to hear the facts, which would have to be 
admitted, he would come to the conclusion that a more scandalous 
bit of work in putting up electric light was never done by anybody. 
open a case 


overstatement. Воб in this instance he was not putting his case too 
ht if care was 

us than 
prudence in the 
He felt convinced—he doubted whether it would be 
controverted—that all the good sound rules which were absolately 
necessary for protection in using so subtle and so useful an agent as 
electricity, were neglected. After speaking of the general rules that 


of the faults that were found in 


Bhoolbred's men placed the picture on the frame. An attempt was 
ht up the picture in June, when the light was proved to 


ps р 
picture was ready for exhibition. On the 
cessful opening day. July 1st and 2nd were private view days. 
the Friday, however, some of the publio were admitted. 


the 
th there was а very suc- 
On 
Were 

two oil lamps at the bottom of the room. All the electric lights were 
on 


continued 

fire broke ont. The outside would not light up. The men 
were there atten кыр. юне M eae M 
On the day of fire about 80 of ublic were 
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another. It was made of сома eee со юа arem 
The wires were soldered into plugs. The insulation ought to 
ро асери Dp as сове to Hiit work ш posible: In some cases he 
noticed a amount of FV In 
one case the rubber had not been put on, and the wire was quite bare. 
of the switch was not itself at all a 
mounted on a mah y board 
Iven where the rubber 

not been put on properly. Such an insulation would 
damp. Even if it had been 
was a wrong method.. There was a total neglect of ev 
caution. In the cases of the smaller switohes the wires 
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. & way. Such a joint was dangerous. 
"be by soldering. In 


the method adopted the defendants there were se 

ende, which rendered them liable to occasion a fire. There was no 
casing above the juncture. The wires were all tied up together. 
The reflector hung from a flexible, and so hot was the lamp that it 
melted the soldering. Holes had been punched upwards through 
the reflector, through which the flexibles were suspended. That was 
A кое гуси: ee 
The таран оса 3 effect of the 
roug а edge Wc be to cause a short circuit. In his opinion, 
the most ordinary care had been neglected. In an installation pro- 
perly carried out there was no danger. The main fuses were com- 
posed of the ordinary fusible metal, but the fuses would 
require three times the amount they carried before they would 
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ered one—should never . The measure 
price in the case of short installations 


contractors. 
. Re-examined: Dry joints were made in experimental work, bat 
биг таз always under observation. 

. JAMES ŠWINBURNE said he had examined 80, Strand, after the fire 
of July 10th. Heobserved that the had been very badly carried 
out. thought the fire was caused cally. The position of the fire 
led him specially to come to that conclusion. The fire had broken 
out in the neighbourhood of the wires. There was no ventilation to 
the reflector ; therefore, heat was allowed to aocumulate. As to the 
flexibles, he agreed with the last witness throughout. Such an instal- 
lation as this should have been done with particular care. The wires 

among inflammable material; they were brought near the ceiling, 
and the room was stopped up so as to exclude the air. 
Oross-examined : did not think the flexibles were looped up 


clear of the holes through the reflector. His recollection was, 


fires were difficult to account for ; 
they occurred in so many different ways. In this instance, if it had 
not occurred in one way, it would have been p sure to occur in 
some other way, sooner or later, o to the manner in which the 
installation had been carried out. was asked to form an on 
as to whether the fire was electrical. He came to the 

that it тіс very easily have been electrical. In his opinion, the 
class of joint employed was improper for a temporary on. 
Buch a joint could be used only in mental 

being watched. He would not use such a joint even for an installa- 


| dirty they wonld be likely 
spark. They must be close and clean at the joint. | 
В. RALPH, an 


Hotel Occil, said that in June last year he received instructions to 


was to be 20 amperes. He 
the cable. Some days after putting the currént in, the fuse, 
carried 20 amperes, blew. 


the fuses were 1 blowing. Mr. Chamberlayne said it was 
their fault. Witness said they were supplying 25 amperes, which 


had 
and the fuse blew at 25. He told Mr..Obamberlayne there must be 
sometbing wrong. One of Mr. Shoolbred's men was there, and he 
also told him that something was amiss. Before leaving he put in 
another fuse. The next thing he heard, on the Sunday morning, was 
that there had been a fire. He was familiar with the way electric 
ee ul put up. Generally, he was of opinion that the 
on had not been carried out in а proper way. He was 
certain the rubbering of the flexible against the reflector would cause 
the insulation to come away. After what had occurred, the blowing 
of the fuses, he had come to the conclusion that something was 


had had no experience of insulation being destroyed through heat. 
He never knew a case: of the rising of temperature destroying the 
insulation by mere heat. | 
Re- examined: When men were working at an installation with the 
current on, there was danger of a short circuit. He could not suggest 
any cause for the fire other than an electrical one. 
. Moraan WILLIAMS, another electrical engineer, said he had 
superintended many ons, and had been consulted by local 
authorities on these questions. He inspected 80, Strand, premises on 


ship. The grouping of the joints was especially The wires were 
sim ly twisted, and in no way made mechanically perfect. If the 

lation were it would cause the surrounding material to 
light. This would be occasioned by a short circuit or over-heat. The 
surroundings of the installation made it imperatively necessary to 
carry the work out in a particularly careful manner. The price 
charged was adequate for doing the work in a perfectly per- 
manent way. On the general principle he agreed with the other 


witnesses. 

Oross- examined: He suggested that the heat generated by a dry 
joint would be sufficient to cause a fire. He had often known ofa fire 
caused by a short circuit. For his theory of a short circuit there 
must bea leakage of electricity at a joint. The wires were not welded 
together; they were simply twisted. If India-rubber were well 
wrapped round it Tona proren leakage as long as it lasted. He 
thought that a slight ure in any of the joints would have 
developed so rapidly, owing to the heat, as to have disturbed the 
position of the twisted wires. They had not been put in 
such а mechanical position as would be likely to allow their remain- 
ing intact. It was quite probable that these defects should be deve- 
loped in a short time. There was no more reason why the fire 
should break out in one joint than in another. It was equally likely 
to break out at any one of them. At 17 defective joints there were 
3 for fire. There was nothing to have prevented seventeen 

в. 
Mr. BUBSTALL gave similar evidence. 
The hearing was edjourned till Friday. 
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The hearing of the action was resum 


Further evidenoe was called to e of the fire. 
Plaintiff then spoke to the amount of damage he had sustained b7 
reason of the fire. He estimated that he had lost £100 a 


during the 40 weeks in which the picture had not been on exhibition. 
Andrea Landini, the artist who painted the Royal Harem,” the 
picture iu question, estimated its value at 30,000 francs, or about 
£1,200. The fire made gres havoc of the picture. It was sent ouf 
dag pie atis goce ere picture was neverthe- 


Я the plaintiff's case. 
Mr. Lawson Watton, for the defendants, said it was necessary for 
the plaintiff to establish that the icr Мон charged against Messrs. 
en 


he must make out that 
he had, in fact, sustained the dam 
sible that the work in connection 


Plaintiff had succeeded in proving the electrical origin of the 
fire. He would then ask the Referee to consider one or two arguments 
and some evidence with a view to showing that it was impossible 
for plaintiff to establish such a case. The picture actually sustained 
no damage from the fire. It was owiog to the rough handling it 
received. Very little outlay and very little time would have been 
necessary in order to have restored the picture and to have re-opened 
the exhibition. But the plaintiff evidently thought that an action 
against the insurance company, and afterwards against Messrs. 
Shoolbred, would be more remunerative than the exhibition. The 
fire had to be connected with an electrical cause. No one was more 
ingenious, or more capable than his learned friend, Mr. Moulton, in 
putting his finger on the electrical cause, if it were possible to indi- 
cate it. Some of the most qualified electrical engineers had been 
called to indicate the cause of the fire, but they all admitted it 
was impossible to define precisely the 
it was a cardinal w in the plaintiffs case, on whom 
the onus was to establish the electrical cause of the fire, 
to say that while there were several possible causes, they 
could not pretend to вау which опе it was. The plaintiff's case 
was that the flexibles above the became heated. They became 
incandescent, and burned, and the dra th them. 
That was the theory. How was it prop to be established ? There 
was one main question: Was it shown that there was any short 
circuit? Without a short circuit there could be no cause of fire. 
He sabmitted that the plaintiff had failed to prove that there had 
been a short cirouit. There was not a shred of positive evidence to 
indicate either that at the joint or at the t of contact of the wires 
with the reflector, there wasa failure of the insulation which would have 
caused leakage, and which might have ended in short circuiting and 
setting up a cause of fire. There was hypothesis heaped on hypo- 
thesis, but there was no basis for this in actual observation. F'rom 
the evidence he deduced these facts: The outbreak of fire followed 
the loss of electrical current through the wires. If the light went out 
the connection with the main was destroyed. The meaning of the 
light going out was that the fuse had blown. There was no electrical 
current passing through the wires at all. Then the origin of the fire 
could not be electrical, because there was no electricity to occasion 
it. The presence of fire had not manifested itself, therefore it 
must be not to have originated until after the electrical con- 
nection with the main had been cut off. Therefore the electrical 
o for the fire had been cut off. Plaintiff thus entirely failed to 


out an electrical origin to this fire. The alternative was 


ignition by some other means. The learned counsel suggested that 
the light having failed, use was made of the two oil lamps at the 
other end of the room. One of these might easily have been placed 
on the pedestal near the picture. What more natural than it should 
have fired the drapery around. This would explain the scorch on 
the partition, and, 
all the difficulties surrounding tbe other explanation, that of electric 
origin. He asked the learned Referee to come to the conclusion that 
a ares bad failed in his action. Evidence was then called. 

jor CHARLES Fox, Chief of the London Salvage Corps, gave 
evidence as to what passed between himself and Mr. Chamberlayne 
at the time of the fire. 

Mr. B. E. PaozTT, an artist residing at King's Langley, said he had 
been in the habit of exhibiting at the Royal Academy. Не had seen 
“ A Royal Harem.“ In bis opinion it had no artistic value. 

Mr. Epmunp Снаввікатон, A. M. I. C. E., said that he had had 16 


years' experience in electrical engineering. Defendants engaged him 


to make an examination of the scene of the fire. Hefound а mark of 
kind | just above the pedestal, near the picture. It was deeply 
charred at the bottom, but died cff to nothing. There were two oil 
lamps in the room. One of these he measured. He found the 
measurement of the lamp from the base to the top of the chimney 
coincided to the distance from the top of the pedestal to the bottom 
of the oharred mark, when tilted. He examined the installa- 
tion connected with the reflector. The flexibles were slung 
3 inches above the refi-ctor with insulating tape, where the 
fire had not played. Waere it had played they were lying 
on the reflector. He next examined the fuse boxes. In each 
case a fuse had blown on one pole. The materials used for insula- 
tion were excellent. The flexibles hung through; the reflector made 
the silk of the insulation slightly roughened, but that was all. There 
would be no reason for the rubber perisbing. For the purpose, he 
thought, the installation had been sufficiently well carried out. It 
was out of the question for the insulation of the flexibles to be 


cular cause. Surely 


deed, the whole outbreak. It did away with 


the burred edge of the reflectór. Having 
on that the wires were too 
that had been spoken of. 


injured by vibrating 
examined the joints, he was of 
tightly twisted to permit of the 

e case was sdjourned till Monday. 


On the resumption of the hearing on Monday, the examination of 
Mr. Charrington was continued. 

The WiQiTNESS was questioned on the subject of heat, arising from 
ап arcing at the joints. From the main switch the branch mains, 
three in number, came up above the reflector. Several inches 
the flexibles were joined on. There were three pairs of 
fact, there were six joints in all to the fiexibles. There 
more injured than the one produced. On those that were not 
the insulating tape remained, and the joints 5 
The jointing was quite sufficient for the purpose. di 
believe that in any of them the arcing suggested by 
side would have been set up. It was not possible, 
opinion, for the heat above the reflector to have 
so great as to cause combustion. The fire office allo 
the temperature to be raised to 130? F. Не did not think 
heat would be appreciably higher at one end of the reflector 
at the other. The heat would be diffused. Asa matter of fact, the 
reflector would not concentrate the heat. It would diffuse it. 
did not think that anything but an extraneous fire would have injured 
the flexibles at one end, and left intact those at the other. If com- 
bustion had set in at one end of the reflector, he should to siae: 
am 


E 
ui 


Н 
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In the case of a permanent installation it was necessary 
soldered joints, but it was certainly not porary 
installation. Especially was it unneoessary when uent re-adjust- 
menís were made. 

In reply to the Orriorat Rursnzs, he said it was most usual to 
employ soldering for the jointe, but an unsoldered well made joint 
was quite safe for three months. 

Mr. Gatehouse was examined and cross-examined at 


experimen 
the heat which is given out from incandescent lamps under various 


conditions. 


The hearing of the case was concluded on Tuesday afternoon, when 
the Learned Referee intimated that he would reserve his decision. 


ACTION AGAINST THE COBPOBATION or WORCRESTEB. 


Last week, before Mr. Justice Bigham, sitting as an additional 
Judge of the Chancery Division, the hearing was continued of the 
action brought by Mrs. Hadley, of Leigh House, Worcester, against 
the Oorporation of that city, for an injunction restraining them from 
continuing the nuisance alleged to 
lighting the town. Mr. Henry Lea, senior member of the firm of 
Mss. Lea & Sons, electrical eers of Birmingham, 
deposed to visiting the plaintiff's house March last when he 
distinctly heard the noise of the machinery at the defendants’ works. 
For the defence, Mr. Henry Joel, Mr. W. H. Preece, O. B., and other 

were called to prove that the defendants' works were 
properly constructed to prevent noise and that no ap ble noise 
was caused. Mr. Justice Bigham expressed the on that the 
case ought to have been commenced in the Qaeen's Bench Division, 
and heard at the Worcester Assizes, so that the jury and the ju 
could have visited the Locus in quo themselves, and have Pereda y 
decided whether the works did constitute a nuisance. On the 
evidence before him he came to the conclusion that the plaintiff had 
not fara out her case, and gave judgment for the defendants with 
cos 


ABNOLD & Co. v. Goossens, РоРЕ & Co. 


AT the Newport County Court on Thursday last week an action was 
heard in which Messrs. Arnold & Оо. (Newport) sued Messrs. 
Goossens, Pope & Co. MAU Don for damages for breach of contract, 
the amount being £11 10s. . W. Lyndon Moore appeared for 
plaintiff, and Mr. Е. Gardner defended. 

According to the plaintiffs case they had to supply the electric 
light fittings for the Newport Lyoeum when it was about to be 
opened last autumn. They р the order for a number of lamps 
with the defendants, but there was some default on their and 
lamps had to be obtained from London. Through the 
plaintiffs’ men were obliged to work all day on a Sunday, and extra 
pay had to be made for this. Plaintiffs’ representative said that he 
igo a рны the defendants to have the lamps supplied in time for 

e opening. 

Mr. Pops, called for the defence, said it was im ble to get 
tain coloured lamps from the glass-blowers by time plaintiffs 
wanted them. Plaintiffs’ representative allowed for this, and did 
not demur, and the order was sanctioned notwithstanding. 

His Homoun said he thought the plaintiffs were entitled to recover. 
He thought, however, that too much had been claimed for labour, 
He gave judgment for £8 10s. 


caused by their works for 
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Domme v. Eaan & Son, Liurrep. i 
the Vice-Obancellor at Dublin last week, Dr. Donnelly, of 
to 


ment to the injury of the plaintiff's sdjoining premises. Mr. Ignatius 
Ronan, Q C. (instructed bv 


for an ad interim injunction to P proa the using of the 


mechinery pending 

afidavit of plaintiff stating the injury the vibration of the 
was causing p s premises, 

specially 5 by the lease under which they held the premises 


Mr. George Wright, Q O., on behalf of the defendants, 
resist the motion, but it should be limited to 


: UBGH CORPORATION. 

posed of aa action by Andrew Bette Brown, hydraulic, engineer, 19, 

wn, 29, 

Orescent, Edinburgh, against the To of Edin- 

bargh, as undertakers under the Edinburgh Corporation Order, 1891, 

foe £143. In 1895 pursuer received current from the defenders at 
Іа 1896 he said he reeeived a letter from the en 


the old lamps for the new ones, and undertook to make any alteration 
the wiring of the uer’s house that might be required, free 


the old wiring was not renewed or sufficient for the increased voltage. 
Defenders pleaded that the pursuer’s fittings were defective, and 
that they had never undertaken pursuer's installation even for 115 
and that they had carried out all the alterations reyuired to 
the wires for the increased voltage. His Lordship found that 
the Corporation had failed to carry out the contract they had under- 
taken, and gave pursuer decree for the amount sued for, with 


CORRESPONDENCE. 


Are Lighting. 


The letter from the Brockie-Pell Company which appeared 
in your last issue calis for some reply. 

The fact we intend to emphasise by the advertisement in 
question is, that we are still, as we have been for many years, 
the leaders in all that pertains to aro lighting, and we do not 
think that any remarks of interested parties will alter this. 

Brockie-Pell is merely a trade term, and refers to no par- 
ticular design of lamp, аа, to a dozen or more makes of lam 
which we have issued from time to time, this generic title 
has always been applied. 

It is true we no longer use this trade term, but our nt 
lamps are a distinct advance on anything made before—a 
statement which receives ample confirmation from the 
abnormally heavy orders which we hold for them at the 


Johnson & Phillips. 


Induction on Telephone Circuits. 


from lines on poles, say, about centre crose-arm and 
close against pole, and not on insulators, but connected at 
each pole to earth (if wood poles) to the lightning conductor 
wire, and (if i to the poles themselves ; would not this 


) 
collect most of the induction, and also act as a protection in 
cases of slight electrical atmospheric disturbances, and thus 
facilitate working of lines. | 
If any such system has been tried, I would be glad to 
know result of same. | 
Е. P. Selby. 


Newoastle, New South Wales. 
[Sach an arrangement would be absolutely without effect. 
—Ёрв. Enzc. Беу.) ! 


Electricity in Italy. 


With reference to your note Electricity in Italy it may 
interest you to know that the business of the *Soocietá 
Co-o iva " mentioned therein, is about to be transferred 
to the British Continental Electricity Company, Limited. 
I quite agree with Mr. Keene that there isa vast field opening 
for Euglish engineering enterprise in Italy, and the queetion 
at the end of the paragraph is one I have often asked, but 
never had satisfactorily answered. — dI | 


W. А. Brodie, | 
Managing Director of the British Continental 
Electricity Company, Limited. 
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= Electrical Wares Exported. 
"вик Envme Jory 19гн, 1897. | W Бирма Jur lO0TB, 1898. 


6 s. E 4 
Adelaide — 104 0 Alexandria. Teleg. mat. 12,551 0 
Aden. ‘i . JO 0 | Amsterdam... .. 155 0 
Alexandria. Teleph.mat. 29 0 | Bahia Blanca. 
eee 0 5 mat. eee вее 288 © 
" Teleg. mat. 85 0 | Bangkok m 13 0 
Antwerp We 40 0 rcelona i 400 0 
Bombay ... eon e 10 ‚0 Bilbao “eee eee 20 0 
Bordeaux - 40 0 Bombay. dee 13 0 
Boulogne ssi Е 13 0 | Bordeaux "T 22 0 
Cadiz... T 30 0 | Boulogne xs 141 0 
" Calcutta sae х 66 0 | Buenos Ayres ... 61 0 
Cape Town ... Е 40 0 m" A 42 0 
bo... see .. 226 0 | Саре Town  ... 1,152 0 
Durban 235 0 Teleg.cable 49 0 
Hast London ... .. 181 0 | Durban $e 0 
Gibraltar Ta 1,000 0 » Telep. mat. 40 0, 
Halifax ... vis 50 0 | Fremantle. Teleg. mat. 211 0 
Hong Kong i 56 0 | Gothenburg. Teleg. mat. 181 0 
.*. 52 0 eg. mat... 198 0 
sas sts А 55 0 Hamburg. Teleg. таб... 36 0 
Malta. Теіес. mat. . 123 0 | Hong Kong dee 0 
Otago , 6 0 Lisbon. Teleg. mat. 96 0 
Passages... Р .. 882 0 y us ses „ 4,200 0 
Penang ... aoe Я 19 0| Malta... — .. 10 0 
Port Chalmers ... .. 285 0 | Marseilles „ 81 0 
» Elizabeth ... а 22 0 | North Atlantic. Teleg. 
Rangoon b з 70 0 cable ...11,400 0 
x Telephone . 44 0 | Port Elizabeth . 181 0 
Shanghai Ws 14. 0 Rio Janeiro . 19 0 
Singapore 53 31 0 Santander .. 450 0 
ü hone 28 0 St. Petersburg * 61 0 
Smyrna. Teleg. mat. 96 0 оо» cable 156 0 
one sie 1,116 0 mes ch Telephone. 22 O0 
ellington : Я 0 olm Teleg. cable. 2,014 0 
Bydney ... : 0 
Trinidad 5 0 
Wellington eee ee 189 0 
Total £4,502 0 Total £35,978 0 
Foreign Goods Transhipped. 
i Ez. 
[бк iss M .. 17 0 


Ariel Arc Lamp Syndicate Liquidation.—Under the 
liquidation of the Ariel Arc Lamp Syndicate, Limited, the meeting 
of the creditors and shareholders were held last Tuesday at the 
Carey Street offices of the Board of Trade. Mr. A. Wheeler, Official 
Receiver, reported that the company was formed in August, 1894, 
with a nominal capital of £20,200, increased in the following 
December to £24,200 by the creation of £4,000 accumulative pre- 
ference shares. It was promoted to acquire the patent rights of an 


invention for improvements in electric arc lamps. The promoter was 
Mr. 8. Sealy , who was also the vendor jointly with Mr. О. 
Graham Lloyd. The purchase price was by the vendors at 


£19,000, payable in shares, and the working capital of £1,000 was 
provided by Mr. Lloyd, who took shares in return. The lampe were 
manufactured by Mr. Allin, and aries ts were еи 
view to perfecting the mechanism e working o e , bu 
owing to difficulty in getting the lamp properly расона, the 
company was handica and the lamp did not have a fair trial. 
rts were obtained. m Prof. Silvanus Thompson and Mr. Т. Н. 
Medhurst, both of whom reported favourably upon it. Patente were 
taken out in Great Britain, France, Belgium, United States, Germany, 
Italy, Austria, Hungary, Canada, Switzerland, and Spain. The 
British patent were reported р by Mr. Terrell, Q.C., and Mr. 
Imray, both of whom pronounced it to be valid. Efforts were made 
ts and manufacture and 


to form a companys take over the | 
ary езш y were successful up to a certain , but 
ultimately fell through, and the syndicate had been unable to 


of ita patent rights. The failure of the syndicate was attributed to 
| | E 
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want of'working capital and inability to get the lamp properly manu- 


factured. The accounts filed under the liquidation showed liabilities 
£429, and assets £102; the chief item being the nt, valued at 
£100. The deficiency to the shareholders was at £20,329, 


and was explained by the patents having been written off (£19,000), 
and various other items. The Official Receiver was deputed to act as 
liquidator, assisted by a committee of inspection. 


Bournemouth Tenders, — In regard to the list of 
tenders in last week's Revinw, for the Electric Lighting Contract 
No. 1 of the pier, pleasure grounds, and winter gardens at Bourne- 
mouth, Messrs. Warburg Dymond & Oo., write stating that the 
price of their tender was £2,035. They add that the average of the 
tenders sent in is about £2,160. 


Change of Address.—Messrs. Green & Boulding, engi- 
neers, are removing from 21, Featherstone Street, City Road, E. O., 
to more extensive premises at 105, Bunhill Row, E. O. 


Church Lighting.—Mr. Н. С. Andrews, of Boscombe, 
bas obtained the order for the electric lighting of the church of 
Rt. Clement, Bournemouth. 

Mr. Е. Willey, Ј.Р., of Bradford, bas generously provided an 
installation of electric light for Blyth Church, and will supply the 
electricity free of cost from his own generating plant at Blyth Hall. 


Dissolution of Partnership.—Mesers. C. W. Baxter 
and O. Wray, manufacturing opticians and electricians, carrying on 
business as Baxter & Wray, at Borough Mills, Bradford, have 
dissolved partnership. Mr. C. W. Baxter, who will continue the 
business, will attend to debts. 


to drive their linotype machines. 


New Electrical Department.—Mesars. Jas. Kilpatrick 
and Son, plumbers and lead merchants, Dyer's Wynd, Paisley, have 
opened an electrical ent in Terrace Buildings, High Street, 
under the management of Mr. Robt. Foulds, late of Li l, as 
канап for electrical installation and apparatus of every rip- 

on. i 


of the Bill promoted by the General Power Distributing Company 
which is now pending in the House of Oommons, the Liberty and 


G.P.0. Factory.—The General Post Office have com- 
pleted the additions to the instrument factory, Bovay Place, 
Holloway, and the new red brick building faced with stone, built 
in the usual substantial way, is in full working order for the making 
of electrical apparatus. 


The Jandus Lamp.—Mersrs. Drake & Gorham inform 
us that the Jandus lamp has been selected for lighting the Bon 
Marché, Brixton. Over lamps will be supp We are also 
informed that the Jandus Arc p Company, which claim to be 
the pioneers in the enclosed arc lamp industry in England, has, after 
a number of experiments, solved the difficult question of running five 
lamps in series, thus rendering the Jandus lamp still more valuable 
for town lighting purposes. 


Liquidation Notices,—A meeting of the New Telephone 
Company is to be held at 2, Suffolk Lane, E. O., on Monday, August 
22nd, a£ 12 o'clock noon, to hear an account of the winding up 
operations from the liquidator (Mr. Albert Anns). 

Oreditors of the Oo les Zinc Extraction should 
send particulars of debts or claims to the liqui Mr. T. 8. 
Lowry, Bank House, Oamborne, by August 16th. 


Luxfor Prisms.—The lighting of town buildings into 
which, under ordinary conditions, only a deficient amount of daylight 
etrates, is a problem that has received considerable attention of 

te years, but hitherto it can hardly be said to have been approached 
іп а scientific manner. The outcome of much patient study of the 
propertues of reflection and refraction, and the principles involved in 
he diffusion of light, has resulted in the production of what are 
called Luxfor prisms. The American Luxfor Prism Company, of 
Chicago, has not been long in existence, but its work in the way of 
lighting up dark buildings, basements, workshops, and other enclosed 
areas has so remarkable, that a British Luxfor Prism Syndicate 
has been formed to work the invention in this country, Large pre- 


mises have been taken at Hill Street, Finsbury, where recently 
had ocular demonstration of the extraordinary of 
prisms. A narrow room onthe ground floor is 02 
back. On the inner side of the window, through which 
from the street enters, frames of Luxfor prisms have been 
hinges, so that they open casement-wise. In this way the 


J 
I 


Д 
| 


LI 


Е 
p 
H 
HE 
it 
E 
g 
it 
Y 
T 
SEFI 
AEE 
Fag 
ij; 


prism 
the room, 92 feet distant, being such as is quite 
other mesns. It was clearly shown that in many buildi 
of these prisms would result in a great increase in comfort, in 
material reduction of on artificial light, 
tion to the rental value of the property. How tho invention affects 


t 


determined to put in an installation for electric lighting during 
the day а a тоо o these „ ан the 
of this rende unneoessary putting in rome 
prisms.” An interesting feature in the construction of the plates 
opa afer hem a le pd 

ectro-g 5 er each p a strip of copper 
the whole in a brass frame, the joints are first soldered and then 
whole plate immersed in a copper depositing bath, the 
which is that the glass and the copper framing, are, as 1 
welded together. The result is a neat plate with the 
neutral area, in other words, the least 


greatest possible prism surface. This of glazing is a 
improvement on the usual sinc or lead framing for cathedral vui ws 


as . rods, and bars can be sed 
strength of plates thus constituted. Windows built up in way 
are also thoroughly wind and water-tight. 


j| | 
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New Premises.—Mesers. Palmer & Watson are about to 
open premises at 100, Oharing Oross Road, W. O., as electrical 


Partnership.—Mr. Е. F. Bennett, consulting engineer, 
13, Victoria Buildings, Manchester, has taken Mr. W. H. Walley into 
partnership, and the name of the firm in future will be known as 
Mesars. Bennett & Walley. 


Patent Laws in Finland.—Messrs. W. P. Thompson 
and Oo., , write as follows:—The State of has 


ever, for a new process of man these can be patented. 
The ting or publication of a patent abroad will not prevent the 
gran or ido ols the a therefore 


the 
egally obtained from her 1 
illegally o another person, o» 

the sole right to the invention, and in either of the latter cases the 
aggrieved n may claim the patent. i 

worked in the country within three years of the date of the patent, 
or otherwise the patentee is bound to grant licenses to other persons 
to work it. An assignment must be filed at the Finnish Board of 
VV The proprietor of a 
tent granted under the law may apply for a new patent 
or the unexpired term of the existing patent. 


Soldering Iroms.— Messrz. W. Tasker & Sons, Limited, 
electrical Coventry, send us а list of the “Moto” 


ELEOTRIO LIGHTING NOTES. 


Aberdeen.—The Gas and Electric Lighting Committee 
has selected four of the applicants for the post of electrical engineer, 
and will put the names before the next Council meeting. 


Alloa.—The Burgh Commissioners had the queen of 
applying for a provisional order before them last week. Arrol 
moved that the Commissioners apply to Parliament for a provisional 
order, and said that the first scheme which he was simply 
to light the streets with electricity at a cost of £3,000, but this was 
not considered satisfactory. They had received an estimate from an 
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for £6,000, which gave 18 street lamps and 1,600 for lighting 
houses and shops. This also was considered unsatisfactory by the 
Соза missioners, and it was with the view of protecting the interests of 
the town that he made the motion. He then read a letter received 
from a firm of solicitors in stating that it was the intention 
of the Urban Electric Supply Company, Limited, to apply to the 
Board of Trade for a provisional . The motion was carried by 
eight votes to three. | 


Annan.—At а recent meeting of ће Burgh Commission, a 
committee was а ted to draw up a report with regard to the 
electric lighting of Annan. It was proposed, either to use the old 
water mill situated about a mile up on the River Annan, which was 
burned down a few years ago, or to use the old cotton mill in Port 
, which is also driven by water power. When the report came 
up, however, it was agreed to let it lie on the table in the meantime. 


| 


Barrow.—A deputation from the Corporation Lighting 
Committee visited Lancaster on 14th inst. to inspect the street 
electric lighting and the station there. 


Bath.—Mr. Metz кегп Mie aah that everything 
was in a very back condition still as regarded the plant, which 
was not yet completed, and he hoped all the contractors would be 

to labour their very hardest, or the works could not possib!y 
be ready for the autumn and winter loads. 


Battersea.—The Finance and Law Committee reported 
at the Vestry meeting on Wednesday last week having had under 
consideration a of the solicitor, to the effect that the Ooun 
rush Provincial Electric Lighting Company 
given notice of рр against the decision of Mr. Justice Jeune in 


the action of the Vestry against the company for an injunction to 

the company from the pipes laid by them in Trinity 
Road without ion of the У , and for the removal of 
the pipes. It will be remembered that the injanction applied for 
was granted, but ded for three months, with liberty to apply 
for a farther on, if required, to enable the company to make 


arrangements for carrying the wires in some way other than under 
the road. The company пон requested that, inasmuch as they had 
given notice of appeal, the Vestry would undertake not to urb 
their works, or to enforce the injunction. In the event of an appli- 
cation being made for an extension of the suspension, it was resolved 
to instruct the solicitor to oppose the motion. 

ing on the advice of the Lighting Committee, Prof. 
Mr. Peach, architect, bas resolved to purchase addi- 
tional land adjoining the present site for the ty works, in 
order to provide for future extensions. 


Bermondsey.—On Monday Mr. Cox brought up before 

of the Electric Lighting Committee in 

regard to the tion of the Bill to confirm the Vestry's electric 
He stated that the House of Commons 

Oommittee, to which the Bill had been referred, had given its decision 
that the order for Marylebone should not be confirmed, but that as far 
a8 the Bermondsey order Was concerned, th 
on 
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em to electricity until they had purchased from 
the London Electric Supply oration the distributing mains at 
a price to be agreed upon between the V and the com , or by 
i c Lighting 


an arbitrator appointed by the Board of T The 
Committeo mended 


oom 

insertion in the Bill of the clause às drawn, or in such an amended 
form as the House of Commons Committee might consider advisable 
о rnnt Speaking on this t, Mr. Cox stated that the Electrio 
ting Oommittee were prepared to withdraw their order, and 
they therefore considered the question as to the cost of buying out the 
coma pany. e кес 8 by Mr. Bain before the 
Committee, the Lon Electric бирр Mire arse had expended 
£5,000 in laying distributing in the district, whereas in 


implied the giving of a monopoly to the 
in London and in the provinces, and 
spirit of the times and the resolution passed 
House of Commons. When the V resented the draft 
would get the provisional order Committee were 
to favour municipalities. The sum of £5,000, estimated as 
price, was not large, but even if it were £10,000 it was 
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Bootle.—The Town Council has accepted the tender of 
Mr. Walter Musker, Bootle, to erect an electric light station in Pine 
Grove, for the sum of £6,598. The Oouncil has also resolved to fix 
the cbarges for electric lighting on a sliding scale. 


to let the public have electrical power as nearly as 

this were done there would be no room for granting 
vantages to large buyers. The consumers in this cular 
case in the city, who took the power һ day 
roe ar. Satyr тоу pat get ages Pipe wid ipae Mr. Smith's 
did not reach a vote, asthe Council was "counted out.” 


The Council last week decided to light street lamps at 
F by elec . The district has, up the pressnt, been 
ligh Дры Shipley Light Oompany, which charges a much 
higher price than Bradford Oorporation does. The Corporation 
has been greatly pressed to make some arrangement with the Shipley 
Company, but has failed to do so, and in the alternative has deter- 


mined to extend the electric cables to these places by degroes. 


Brentford.—Mr. Morse has given the Council notice of 
intention to apply for a provisional order. 


Broadstairs.—On. Thursday last week the Broadstairs 
Urban District Council received notices from the Isle of Thanet 
Light Railway (Electric), and also from the County of London and 
Brush Provincial Electric Light Company, of their intention to apply 
for poron to supply electricity for both public and . 
in Broadstairs and St. Peter's. The letters were refe to the 
Lighting Committee. 


Chelsea.—Some few months ago the Chelsea Vestry proposed 
to buy all the electrical undertakiogs in the parish now held by com- 
үш Тһе itude of the proposal did no$ seem to be i 
y them аё the time, and one or two members were apparently under 
the impression that the purchase would be completed within a month 
or two, and the profits obtained by the companies would be rolling 
into the coffers of the Vestry to the relicf of the rates. Bat inquiries 
resulted in quite a different complexion being put on the matter, and 
the proposal seems to have been allowed to quietly slip into oblivion. 
However, the Committee that considered the matter has been 
resuscitated. Тһе Oommittee considered the advisability of the 
Vestry obtaining a provisional order, and desired to communicate with 
the Board of Trade. That authority replied that as there are already 
two companies under obligation to supply the parish, they would not 
be prepared to grant further powers. But the Committee recom- 
mended the Vestry on Tuesday to forward another letter urging the 
Board to reconsider their decision, and point out that although two 
companies are anthorised to supply electrical energy in the parish, 
the supply is practically a толоро in the hands of the Chelsea 
ty Bupply Company, and that the Board have recently 
pue provisional orders to the Vestries of St. Marylebone and 
ondsey, notwithstanding that private companies are already 
supplying those districts, and transmitting copies of notices received 
from the Kensington and Knightsbridge Electric Eun Oompany, 
and the Metropolitan Electric Supply Company, of their intention 
to apply for powers authorising them to supply electricity within tho 
parish. The recommendation was adopted. It was further decided 
to continue the opposition to the Bill of the Chelsea Electricity 
Sapply Company now before Parliament. 


Chiswick.—The Works Committee of the District 
Council had a long discussion last week regarding the Bourne and 
Grant Electric Ligh Company and scheme. A searching 
inquiry is to be made into an " scandal in connection with 
the matter. It is also suggested that the Oouncil should take imme- 
diate steps to recover the provisional order, and a motion on this 


point come up at the next meeting 


Coventry.—The first of the electric lamps which are to 
light the principal streets has been erected, and was lit up for the 
first time on Wednesday last week. There are to be 40 lamps of 
2,000 O.P. each. | 


Cromer.— Edmundsons Electricity Corporation proposed 
appl for a provisional order, but the District Council le itself 
resolved to the necessary application for a municipal one. 


Denny.—A company proposes applying for electric light- 
ing sinn and the Police Obencissionene will ы oppose. 


Dover.—The cost of electrical illumination of the sea 
front from the middle of July to the end of September will be £165, 
inclading a special installation of 1,000 lights. 


Dumfries,—The Council will oppose a appli- 
cation by the Edmundson Electricity Corporation, ее а pto- 
visional order, it being the intention of the Gas Commission to take 
up the matter itself. 


East Hampstead.—The Electric Works Company p:o- 
poses to apply for electric lighting powers for the district. 


Eecles.—At the last meeting of the 
reported that estimates for laying a cable from O don Road to 
Moston Road, and from Victoria Road to Ellesmere had been 
received. The cost would be about £160. In reply to questions, 
Alderman Kendall expressed a hope that those who required the 
electric light would send in their applications, and give the com- 
mittee confidence in to extensions in the future. Their 
provisional order applies to the whole borough. 


Edinburgh.—The result of the pus operations of the 
Edinburgh electric lighting from May 15th, 1897, to May 15th, 1898, 
have just been made up, and are ently satisfactory. The total 
output has ee lighting and power, 2,059,763 unite—an 
increase over the previous year of nearly 90 per cent. The total units 


ration it was 
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for public lighting has been 834,660, making a grand total of 2,894,423 
Board of Trade units. The income from private lighting and power 
has been £30,024 4s. 2d., and from public lighting £7,993 5s., making 
in all £38,017 9s. 2d. The expenditure has —For generation of 
electricity, distribution, management, rates and taxes, upkeep of 
public lam po, and all 5 in connection with the undertaking, 
exoept interest and sinking fund, £16,744 15s. 4d.; interest and 
sinking fund, £13,623 6¢. 7d., making а total expenditure of £30,368 
18. 11d., and leaving a net profit on the year's working of £7,649 
7s. 3d. Of this sum £4,000 ie to be put to reserve, leaviog £3,649 
7a. Sd. available as a contribution to the rates, or £1,649 7s. 3d. more 
than was estimated. 


Edmonton aud Eafield.—The subject of electric light- 
ing has come before several of the local authorities in North Middle- 
sex upon communications received from com giving notice of 
intention to apply for powersto supply the districts with the electric 
light. Edmonton Council have decided not to support any proposal 
of the kind, but have directed inquiries to Le made as to the 
formalities to be observed in the event of the Council seeking powers. 
A sub-Committee of the Enfield Council have discussed the question 
of making application for a provisional order to supply the district 
ET electric light, but have not yet come to any decision on the 
subject. 


Fgham.—The Electrical Power Distribution Company 


proposes applying for electric lighting powers for the district. 


Falmouth.—The United Electric Light and Traction 


Company intend to apply for a provisional order for lighting the 
borough. 


Farnborough.—The Electric Works Company, Limited, 
рор to apply for electric lighting powers for а district, includ- 
g Farnborough. 


Finchley.—The North London Electricity Company 
proposes to apply for electric lighting powers for this district. 


Folkestene.—The borough surveyor is to see to the fix- 
ing of the lamp standards on the Leas, as he puts the cost at about 
158. each, whereas in an estimate sent in by Messrs. Callender's Oom- 
pany £2 each is quoted. The cost of electric lighting for the Baths 
it is considered would be too great, therefore gas is to ba used. 


Freshwater (L.W.).—The Yarmouth Electric Light 
аршу proposes to apply for electric lighting powers for this 
c 


Glasgow.— At a meeting of the Electricity Committee of 
the Glasgow ороно held on 12th inst., 16 was reported that the 
gross income, including receipte from private and public lighting for 
the year just ended, was £36,360, as compared with £30,474, being 
an increase of £5,886. These results have been obtained, notwith- 
standing the reduction made a year in the price of electricity, 
and after meeting the cost of production, the balance is carried to 
depreciation and sinking funds Owing to the expression of a good 
deal of dissatisfaction at the present method of charging, the com- 
mittee is considering the advisableness of making a change. 


Glyncorrwg.— Mr. Lewis, of Messrs. Lewis & Fletcher, 
electrical engineers, Cardiff, has reported to the Council upon the 
proposed scheme for lighting the district. The report, together with 
that of Mr. Browning, of Neath, for gas, was adjourned until next 
meeting. 


Gosport.—At the last meeting of the Gosport District 
Council, a letter was read from the Electrical Power Distribution 
Company, intimating tbat it is intended before December 21st next 
to apply to the Board of Trade for а provisional order to introduce 
the electric light in Gosport and district. The letter was referred to 
the Electric Lighting Committee. 


Hackney.—The Vestry has received intimation from Mr. 
Sydney Morse and the Metropolitan Electric Supply Company of 
intentions to apply for provisional orders for the district, but, in 
accordance with its several resolutions, the Vestry will oppose such 
applications. The Board of Trade has agreed not to consider revoca- 
tion of the Vestry’s order for another 12 months. A cheque has been 
drawn for £200 to be paid into the High Court on account of the 
action of Medhurst v. Hackney Vestry, that sum being sufficient, in 
the opinion of counsel, to satisfy the plaintiff's claim. 


Hampstead.—The Metropolitan Electric Supply Com- 
peny, Limited, has given notice of its intention to apply for a 
provisional order for lighting the parish. As is well known, the 
Vestry bas already an installation at work in the district, while a 
pn of it is served by the Hampstead Electric Battery Company. 

th the Lighting and the General P Committeea of the Vestry 
have recommended that body to take every possible step to oppose the 
application for the order. 

The Lighting Committee has reported as follows :— That there 
are at present in force in Hampstead two systems of charging for 
electric current, viz., the discount system and the maximum demand 
dystem, and that each consumer was entitled to be charged by which 
system he preferred, and that it was the unanimous opinion of the 
Committee that the maximum demand system should be adopted 
throughout." The Committee, therefore, recommends: “That maxi- 
mum demand indicators be fixed upon the premises of all new 
consumers, and that on or before January lst, 1899, maximum 


demand indicators be fixed upon the premises of all consumers, and 
that every consumer be charged on that system as from the above- 
mentioned date." 


Hastings.—As the Local Government Board did not 
give its sanction in time to the borrowing of the necessary money, 
the Corporation was unable to complete the purchase of the Electric 
Light Company's undertaking on Jane 30th. The matter will 
not now be settled up until December 31st. | 


Hereford.—Several tradesmen, having grown weary of 
waiting for an electric lighting movement on the part of the city 
fathers, have put in private installations of their own, with 
apparently very satisfactory resulte. It would seem that these steps 
and the rumours of others similar have induced the Corporation to 
at last decide to light the centre area of the city by electricity. The 
generating works, it is expected, will be situated in Widemarsh 
Street, and it is understood that the work of carrying out the echeme 
will be commenced in earnest at an early date. In the meantime 
there are rumours of other private installations being fitted up, gas 
being employed to provide the motive power. Among these, our 
correspondent learns, is one at the offices of the Hereford Times. 


Heston-Isleworth.—The Electric Power Company hes 
given the District Council notice of its intention to apply & pro- 
visional electric lighting order. Referred to the Works Committee. 


Holborn.—The Smithfield Markets Electric Supply Com- 
any, Limited, have notified the Holborn Board of Works that they 
ntend to apply for a provisional order to supply electricity to the 


Hornsey.—Thbe North London Electricity Company, of 
Prescot, Lancasbire, have written to the Hornsey District Council 
stating that they intend to put down a large electricity works for the 
supply of a number of districts in the north of London, if are 
granted, and hope to be in a position to offer eleotricity to the 
Council wholesale, at at least as low a price as they could generate it 
themselves. The Hornsey Council already has an electric lighting 
order, and will oppose the company's application. 


Iikeston.—The Town Council resolved last week to apply 
to the Board of Trade for a provisional order to supply electricity and 
to construct tramways. 

After resolutions re provisional orders for lighting and 
tramway construction, the Council went into committee for the pur- 
pose of ever Sree appointment of an electrical engineer, to 
report as to the t method of providiog an electrical energy 
generating station, and dealing with question of supplying energy 
generally, as well as to report on the most modern system of con- 
structing tramways. 


Islington.—Mr. Robert Gordon, chairman of the 
Electric Lighting Committee, submitted to the Vestry on 15th iost. 
a report in regard to considerable extensions of the ele ity works 
proposed to be carried out at an expenditare of £72,000. "The report 
stated that the demand for electrical energy was increasing 60 
rapidly that the 500 H.P. engine and dynamo now being fixed would 
be insufficient to do more than meet the requirements of private oon- 
sumers after providing for the necessary reserve, and that a great 
portion of the additional street lighting already authorised would 
have to stand over until new plant was installed. Much inconveni- 


to draw up plans for a considerable extension. Mr. Gay, the elec- 
trical engineer, estimated that the increased boiler and engine 
accommodation would be sufficient to contain the whole of the 

required for about seven years, and he advised | 
that plant to the extent of 3,000 horse-power should be placed on . 
order forthwith, two engines and d os of 1,00 horse-power each 
to be erected within 12 months, and the third to be erected within 
two years. The estimated cost is as follows :— 


Bix boilers and fittings, complete ... ix .. 8,400 

Three 1,000-horse-power engines ... x .. 16,500 

Three 600-kilowatt alternators... газ .. 215,000 
Steam and exhaust pipes, pumps, heaters, injectors, 
switch gear, regulators, connections, and con- 

tingencies, say ei 228 vu js "S 9,0C0 

| 448,900 

Architect's estimate for building extensions .. 22,500 


Total T we £71,400 


The Committee, therefore, recommended that the work should be ' 
carried out, and that a loan of £72,000 should be obtained for the . 
purpose. After some discussion the recommendation was adopted , 
on condition that no contracts should be entered into or líability 
incurred until the loan had actually been raised. 


Kensington.—The Vestry last week decided to withhold ; 
consent to the applications g made by several companies for 
песн lighting orders, and resolved to i apply for a provisional 
order. 

The Vestry has accepted the offer of the House-to-House Electric 
Light Supply Company to erect and maintain for 12 months, free of 
cost, seven public arc lamps on the south side of Kensington High 
Street, and to supply, free of cost, energy for such lamps. 
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Kilmaraock.—The Corporation has been compelled to 
bestir itself in the matter of electric lighting, by a notice which has 
been served upon it by the Edmundson Electrici 
Limited, on behalf of the Urban Blectricity Supply Company, 

i , announcing the intention of the latter to apply for a pro- 
о order. оте of tbe pow of the 5 gs m 
considering propriety e Oorporation i ucing 
the electric light, but ultimately it was agreed to await the advice of 
the Parliamentary agent of the burgh before coming to a decision in 


Larme.—The Larne Light Company have taken the 
opportunity afforded by the cessation of street lighting during the 
summer months to repair all their incandescent and arc lamps. An 
improvement has been effected in the manner of suspending the arc 
lamps, curved iron brackets being now used. ' 


Leatherhead.—The District Council's provisional order 
has now received the Royal assent,and it is proposed to invite 
tenders for it from the general public. 


Lowestoft.— The Corporation have obtained a provisional 
order for electric lighting, and there has been quite a rush of applica- 
tions to work it. The latest are from Mr. E. E. Gabriel, mansging 

the East Coast Ice Manufacturing Company at Lowestoft, 
and from the Municipal Blectricity Supply Company. The former 
asked to be granted a concession for ligh the borough, and the 
company made offers. A reply has been given that nothing definite 
has yet been decided. 


Harylebone.—It was mentioned at the last Vestry 
meeting that the authority had obtained in the Bill promoted by the 
y ‘Company, the insertion of a clause 


F ol consequent upon the 


from its obligations under the agreement made with the Vestry 

1889, and that the company would be bound to maintsin, as now, 

the generating stations in Rathbone Place and South Street, Man- 
chester Square. 


Mexborough.—The clerk of the District Council is to 
obtain information re electric lighting from other towns for the 
guidance of the Hlectrio Lighting Committee. 


Henmouth.—Messrs. Siemens have been instructed to 
proceed with the laying of the cable instead of waiting for the con- 
struction of the rising main to Osbaston, the extra cost of the firm 
making their own trench being about 1s. 3d. per yard, which would 
amount to about £100. 

The Monmouth Police Station is to be lighted electrically. 


_Merecambe.—The minutes presented at the last meeting 
of the Urban District Oouncil showed that the Electric Light Com- 
miftee have been very busy recently. Mr. Parkinson, the engineer, 
ш кошны reports of his tests of a steam dynamo taken after 


erection that the insulation was only 2:4 megohms instead of 
50, «nd he could not advise the to acoept the armature, but 
call upon the contractor, Mr. Parker, to rectify The other steam 


well as No: 2 exciter. It is expected that the transformers will be 
completed af an early date. Plans have been passed for a weigh- 
bridge house and a testing room. The rs bave been otdered 


essrs. J. Nicholl & Sons 
have the contract for the weighbridge house, &c. Insurance will be 
effected on the plant and premises to the following extent :—On 
buildings, £2,000; machinery and plant, £2,000; on dynamos and 
armature therein, £1,250; total, £5,250. The office selected is the 
Fine Art and General Fire Insurance шч pee dra ty One mile 
of service cable has been purchased from . Callender. 


Musselburgh.—An electric power syndicate has given 
notice to the Town Oouncil of intention to apply for a provisional 


f 


Newington.—The Electric Lighting Committee in а 
report presented to the Vestry on Wednesday evening, recommended 


that the work of removal and relaying of pavements, and excavation 


of trenches in connection with the laying of the electric light mains, 
should be undertaken by direct labour under the supervision of the 
surveyor. This was agreed to. 


Newmarket.—The plans for generating station for the 
Newmarket Electrio Lighting Company are before the Council for 


Newport (1.0.W.).—The Ventnor Electric Light and 
Company proposes applying for a provisional order for New- 


Newten Abbott.—Edmundsons' Electricity Corporation 
has notified the Parish Council, on behalf of the Urban Electricity 
Supply Oompany of its intention to apply for electric lighting 


" Nerth Geile pie Tona 5 recently had before 
a тароз 68618. the - 
tion olodi lighting The capital cost for ш installation уй 


| 
First year — 22⁴ 927 707 | 


2,500 lamps was estimated at £7,600. The Council, after discussion, 
decided to write again to the firm, and ask for some supplementary 
details, and a special meeting will be called at an early date to decide 
what steps shall be taken in the matter. 


| Deficiency after 
payment of 
interest 
and sinking fund. 


Groes profit 
after payment 
of working 
expenses. 


Interest 


Year. on i 
loans. fund. 


| 


Third year ending 
March 31st, 1898 £1,716 


£1,362 £788 
Second year РЯ 866 


1,060 768 


962 
1,410 


The office manager, during the past month, has obtained orders for 
420 lights. The number of lights now connected and on order is 
equivalent to 18,600 8-O.P. lamps. About 50 lights would be required 
in Watchhouse Parade, but the mains do not extend so far, and a 
саата is es mmi of gs жес, n a view to the A Pr de 
considering the question of ex ing the mains. A e 
consulting engineer upon the of the buildings 8 
in connection with the extensions was read. He asked for instruc- 
tions with re to the ordering of the arc lamp transformers 
required for the extension of the arc lighting, and it was resolved 
that this matter be left to the sub-committee. 


‘as he had seen at work in Dublin, for £55. This price is to be peld 


only in the event of the apparatus being successful; if either be 
unsuccessful, it is to be taken np and removed without cost to the 


Oorporation. 


Paisley.—The Town's Free Library and Museum of this 
town are to be lighted by electricity, the Oouncil having accepted the 
tender of Messrs. Jas. Kilpatrick & Son, electrical engineers, Terrace 
Buildings, Paisley. 


Partick.—The Kelvinside Electricity Company proposes 
to apply for a provisional order, but the Commissioners, who are 


trying to arrange with the Glasgow Oorporation for a supply of 
current to Partick, will oppose. — 


Pemberton.—The Pemberton District Council have in 
view the adoption of electric lighting in their district, and desire to 
receive for consideration suitable schemes for carrying out the work. 
These schemes must be sent to Mr. Pau] Partington, clerk to the 
Council, before August 14th. Pemberton is a flourishing township, 
close to Wigan, so close, that an attempt was made a few years ago 
to include it in a scheme for a greater Wigan. The population in 


1891 was 18,400. The gas now used is supplied from the Wigan 


gasworks. The District Council will give £50 for the best scheme 
submitted. 


Penistone, of the cost of pu down an electric installation. 
Considerable discussion took place, but it was resolved to leave the 
matter in the hands of a committee. 


Penzance.— Edmundsons Electricity Corporation has 

iven notioe on behalf of the Urban Electrio Supply Company, 

Limited, that it intends applying for a provisi order for 
ѕапсе. 


Perth.—The Police Commission has resolved to ask the 
member of Parliament for the city, and the two county members to 
o the granting of the General Power Distributing Company's 

in order to prevent the possibility of competition once a muni- 
cipal plant has been put down at Perth. 


Plymouth.—At a recent Council meeting Mr. Debnam 
said that the Electric Light Committee were doing their best to push 
the work forward at the electricity station. If the buildings could 
be completed there was no doubt that the electric light would be 
ins and working during the coming winter. 


Portsmouth.—The Electric Lighting Committee, at & 
meeting held on Wednesday, decided to recommend the Town 
Teri to adopt the free wiring system in connection with electric 


Radcliffe.—4A consulting electrical engineer has reported 
to the Council that the cost cf electric lighting works in Radcliffe 
would be £16,000, the annual revenue £3,037, annual expenditure 
£2,389, profit £648 108. 
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Bamsgate.—The Town Council will strenuously oppose 
all applications to be made by companies for electric lighting pro- 
visional orders. 


Ryde.—At a meeting of the Town Council last week a 
discussion took оп а proposal to appoint a committee “ to ocon- 
sider the subject of the introduction of electricity into the town of 
Ryde, with power to employ a consulting engineer to advise fully on 
the subject, and to bring up a report at an early date.” It was urged 
that as it had been decided to light the town by electricity, it was 
the duty of the Corporation to ascertain the best means of doing it. 
An amendment was moved to adjourn the matter until the next 
meeting, in order that the ratepayers might be consulted. The 
amendment was lost, five voting for it, and 10, includiog the Mayor, 
against. A committee was then appointed. 


Rhyl.—At last week's meeting of the Urban District 
Council the General Purposes Committee reported having considered 
Mr. Buddicomb's proposal to introduce electric light and electric 
tramways into Rhyl, and after discussion it was resolved to ask Mr. 
Buddicomb to submit a more detailed scheme for the consideration 
of the Council. The Town Clerk said be had received several notices 
of intention to apply to the Board of Trade for рате orders to 
supply Rbyl with electric light. One was from solicitors repre- 
senting Mr. Baddicomb, and another from “The Rhyl Electricity 
Company, who, on inquiry being made, turned out to ba the British 

ted Wire Company, Limited, whose offices are at Prescot. The 
other applicants were the United Electric and Traction Company. 
Tbe consideration of the several applications was deferred, pending 
the receipt of Mr. Buddicomb’s detailed scheme. 


St. Albans.—The ion has applied to the Board 
of Trade for а provisional . It is the intention of the Corpors- 
tion, when the order is granted, to lease it to a private company, with 
reservations for within a certain period. The lighting 
arrangements of St. Albans, though they are as good as incandescent 
lights can make them, are capable of improvement. The Corpora- 
tion, however, has eo mach in hand—the sewage works are causing 
considerable trouble—that it is unlikely that the electric lighting 
will be hurried on. 


meeting of the sub-committee on 7th June, the Mayor in the chair. 
Referring to resolution No. 1, passed at the meeting of the Electric 
Lighting and Traction Committee, held on May 25th last, with 
reference to the question of the substitution of engines of a 
greater horse-power than those stated in the contract, &. Dr. Hop- 
kinson attended the meeting, and the resident electrical engineer 
submitted a report dealing with the matter, and also with respect to 
the Uii spe removal of the electric lighting station from War- 
rington to Boundary Road. The sub-committee, together with 
Dr. Hopkinson and the resident electrical engineer, having fully 
discussed the matter, resolved that it be a recommendation to the 
Electric Lighting and Traction Committee to lay out the Boundary 
Road site, so as to concentrate the whole of the plant, both for 
lighting and traction pu there. Resolved also (1) that four 
Willans enginee, together with Mather & Platt dynamos, of a capacity 
of, as to two thereof, from 100 to 150 horse-power, and as to the 
remaining two thereof, 250 to 300 horse-power be purchased; (2) 
that the condenser be increased, so as to provide for 400 instead of 
200 horse-power, the makers thereof to be settled by Dr. Hopkiason ; 
and (3) that space having been provided for the increase of boiler 
wer, the question of such an increase be left over for the present. 
t was resolved, in view of the possible lighting of Church Street, 
Bridge Street, Liverpool Road, ro Hill, Westfield Street, 
Cotham Street, Corporation Street, Duke Street, and Shaw Street, by 
means of arc lamps, that finials ba put on every second or third trolley 
pole in such streets; and that, at the same time as the mains ordered 
to be laid at the last meeting of the Committee, are laid, there be 
also laid along the route thereof a service cable for each lamp. 


St. Pancras.—On Wednesday, on the motion of Dr. W. 
Smith, the Vestry approved the action of the Electricity and Public 
Lighting Committee in gi instructions for the whole of the arc 
lamps in the parish to be kept alight during the night in order to 
meet the oomplainte, especially as regarded Gray's Inn Road, 
respecting the alternate extinction of the arc lamps at midnight. On 
the recommendation of the Committee, it was resolved to oppose the 
application of the Metropolitan Electric Supply Company lor a pro- 
visional order for St. Pancras. The Electricity Committee further 
reported tbat negotiationg had been concluded with the North Metro- 
politan Railway and Canal Company for the pu of utilising the 

anal water for condensing purposes at the King's Road station. The 
agreement provided for the payment of £150 per annum up to 1,000 
horse-power, and 1s. per annum for every additional horse-power 
beyond the1,000 H.P. The Committee recommended, and the Ves 
decided to approve the recommendation. Tae Committec announced, 
for the information of the Vestry, that the extension along Prince of 
Wales Road to Maldon Road and Queen's Crescent was now ls 
proceeded with, and that the Highgate extension would be commen 
in the course of a few weeks. 


Shoreditch,—At the Vestry meeting on Tuesday tenders 
were opened for the supply of boilers and transformers in connection 
with the projected extensions of the electric supply station. In 
reference to these tenders, Mr. H. E. Kershaw, chairman of the 
Lighting Committee, asked and obtained permission to move as a 


matter of emergency, in view of the summer vacation, that the Vestry 

should че power о пе Comum ae к до Witli and кор мшш 

VVV stated that the 
ce 

eel wo throw the work so far back that it would be impossible 

to get the extension co in time for the winter. 


5 


would be fully reported to the Vestry. Having been seconded, the 
motion was ously adopted. On the ground of urgency. the 
Committee were also authorised to have specifications 

and to invite and accept tenders for the extension of the boi 
house and battery room. The Town Hall Committee reported for 
the information of the V that they had pra instructions for 
three Brockie-Pell lamps and brackets to fixed outside the 
entrances of the Town 


Smethwick.—The Council's Electric Lighting Order has 
been granted. The Midland Electric dining for Power Distri- 


Par 
supply electricity in the Smethwick district. 


Southampten.—Last week the Council bad a lengthy 
debate regarding the electrical engineers salary. Mr. Lee was 
тесеі £180 per annum, and the Oommittee р ed an imme- 
diate advance to £250 in view of the heavy and important work 
devolving upon him. After many amendments it was agreed to raise 
the immediately to £210 only, and to give annual advanoes of 
£20 up to £250. The whole matter looks like being re- 
next meeting by those who oonsider, as we ourselves hgve long been 
convinced, that Mr. Lee's services are well worth £250. | 


сааи дар London i. Electricity Company 
the Tottenham ton 
for electric lighting genium lor tho ditaa © TARERE 7 


Stroud.—Messrs. Williamson & Co., Limited, wholesale 
manufacturing clothiers, of this town, have just decided to erect an 
additional , and to use electricity both for lighting and power. 
The architect is Mr. V. A. Lawson, of Stroud. 


Sunderland.—On 13th inst. а Local Government Board 
ir quiry was held re the Council's application to borrow £26,000 for 
electric lightin 


extendiog the switchboard, &. U 
sum of £11,147 would be spent. . Bnell said that everytbing had 
been sanctioned by the Board of Trade, except to double the pressure 
of the supply. Тлеу ake har ye town on 1 0 a: g cur- 
rent system at 110 v proposed (taking advantage 
of the Board of Trade new regulations to chan by E 
direct current at 220-volts. The са would still 


would be mss ps into requisition elsewhere subsequently. The new 
engines inclu direct 


on the 5 and an increase on the estimated receipts. 
They had turned the corner. 
to appli- 


Surbiton.—The District Council has replied 
cants that it cannot entertain proposals to take over its electric 
lighting powers. 


Swinton and Pendlebury.—At the ordinary meeting of 
the District Council held on Monday last week, the minutes of the 
General Parposes Committee, which had been approved, stated that 
Messrs. Jas. Berry, R. Berry, Bold, Buck, Gerrard, Hampson, and 
Rawlinson, had been appointed a special committee to obtain informa. 
tion respecting the best system of domestic and public lighting, and 
supply of power by electricity. They will also report to the Oom- 
mittee whether it is desirable that a provisional order to supply the 
ta with electricity should be applied for in the next session of 

arliament. 


Teddington and Twickenham.—It will be remembered 
that the District Councils of these two places: have been conferring 
on the electric lighting question, and a joint committee meeting was 
held to consider proposals of Edmundsons' Electricity Corporation. 
The General Purposes Committee reports that a letter has been 
received from Edmundsons' Company, giving notice on behalf of the 
Twickenham and Teddington Electric Supply Company, of intention 


Vel. 43. Жо. 1,978, Јотт 23, 1896.] 


THE ELECTRICAL REVIEW. 121 


to for a provisional order. A similar letter was received from 


Wales and the Border. Daring the last few weeks muni- 
cipal activity in the direction of electric lighting has become very pro- 
nounced in the southern counties of Wales and the border counties.— At 
Mardy, in the Rhondda Valley, notice has been given by the Electric 

Company that they intend to take steps again for obtaining 

order to supply the district with electricity.—At Here- 

ford a committee has been authorised to open neg ons for the 

of a site for electricity works.—At Ludlow the Оо on 

y for a provisional order dar, (> = ty for 
At Monmouth 


agreed to 
public and pri purposes out of the borough.— Town: 


Council the question was asked when it was expected the electric 
be installed, as the necessary tentative steps had been 
The Town Olerk rejoined that the work had at last been com- 


menced.—The Urban District Council (Merionethshire), have 
been the matter of electric lighting, and it appears 


A 
« 8 а те = ч lighting of the district fs meld 
ain oon b presen e 
to be far from satisfactory.-—At Glyntowy, Mid-Glamorgan, Messrs. 
Lewis & Fletcher, engineers, Oardiff, have reported п a scheme 


| ric Lig 
Traction Company have sent the local Town Council statutory notice 


that they intend to apply for a provisional order. The matter has 
been referred to the Ward Commitioes 


Walsall.—The Electrio Lighting Committee reporta that 
the total number of consumers supplied on June 30th last was 105. The 
Eua cerei e during the month of June was 


West Ham.—In a report to the Council, the Highways and 
VF with ti» eleo- 
un " 


tric They say that the electrical engineer, having 
that Messrs. had declined to accept the order for 
the pumping and electric light station at the schedule 
of prices in contract for wiring the other public buildings, they 
directed him to obtain estimates from several of the other firms 
who tendered for the previous contract. The electrical engineer 
had that a satisfactory understanding had now been arrived 
sé Mesers. Drake & Gorham, the contractors for the arc lam 
with whom the Town Olerk һай been in correspondenoe, as to the 
din ig of the contract. The Oommittee also reported that, 
ha under consideration a letter from Messrs. Rogers & Oo., 
complaining of the difficulties they had experienced in carrging out 


| ives of the. Walton and 
upon the matter of electric lighting. 


Whitehaven.—Mesers. Siemens have asked, through Dr. 
final certificate for t of balance of their 
the renewed cables until 


ber next year, it was stated at the last Council m that the 
Water and Ligh VVV ould not 
be paid until that of maintenance was expired. e point is 


Whitstable,.—The Whitstable Electric Light and Power 
Company have notifled the Urban District Council of their intention 
to apply for powers to supply electricity within the district. Mr, 
Mann, a director of the company, attended a meeting of the Urban 
Council on Thursday last week, and explained the scheme. He said 
the ee down High Street to Tankerton, and 
as demand for customers arose, it would be extended further. 
The Council adjourned the consideration of the matter for a special 
mecting, to be on the 28th inst. | 


Willesden.—The Metropolitan Electric Варріу Com- 
Кы vore а Work ФАНЫ ко Бозе Given рове OP шш ба- 

far a provisional order for the Willesden district. The ct 
Council has already obtained an order for itself. 


Windlesham. — Mr. A. M. Kennett, of Camberley 
(solicitor to the Electric Works Company, Limited), has given notice 
of the intention of the company to apply for a provisional order for 
electric lighting over the of dlesham. The engineer to 
the company is to be in to & special meeting of the Council. 


1 


Withington.— The Manchester Corporation has informed 
the District Council that they would be unable to supply the Withing- 
zo e with electricity for lighting purposes until midsummer 


ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


Brad ford.— At a meeting of the City Council on July 12th 
acted to at once take into 


Company, Limited, and to the Bradford and Shelf Tramway Com- 
pany, Л 

and occasionally 8 per oent.; the latter 
8 per cent. The 
two new lines, one to Great Horton, two 


pani 

44 years, aud it is the intention of the Corporation then to take over 
these and work them also by electricity, Amongat the lines which 
will, in all probability, be included in the comprehensive scheme to 
be кзн forward by the Tramways Committee will be extensions 
of the Great Horton line to Queensbury, and of the Allerton line to 
Thornton, and new lines between Undereliffe and Bradford Moor and 
West Bowling, and ano£her line to Allerton from Manningham. 


Brompton and Piccadilly Electric Railway.—lIt is 
stated that sufficient shares were taken up of the recent issue to 
justify the directors in going to allotment. | 


пате, 
and Prestbury Road to Prestbury and Bishop's Oleeve. 


Chiswick.—The clerk last week reported to the District 
Council having submitted the 5 between the Council and 
the London United Tramways, ted, which it was proposed to 
annex to the Bill, to the chairman of the Parliamentary Committee. 
He objected to the clause providing that if any better system of 


traction than the overhead trolley wires was adopted in five large - 


towns and paid 5 per cent. profit it should be also adopted on the 
lines of the London United Tramways. Mr. Cook thought this was 
а most im t matter, as the clause which was inserted in the 
agreement between the Tramway Company and the Council seemed 
in danger of being invalidated. Mc. Bilton agreed that it was one of 
the most important parts of the agreement. The clerk replied that 
it was p y inoperative owing to the condition with regard to 
5 per dent. The matter was left in the hands of the clerk to do the 
best he could for the Oouncil. ' | 


Dublin.—On 12th inst. the electric cars to Dalkey were 

will be the ci зра till 1 
e us e WwoOr. Qua 

are finished, "Nelson's pillar will then be the station. d 


Dadley.—Last week at the Board of Trade offices] 
Whitehall, Sir T. Courtenay Boyle, secretary to that Board, who was 
accompanied by Mr. Hopwood, О.В. (secretary of the Railway 
Department), Bir Francis Marindin, Sir Thomas Blomefield, Mr. 
A. Т. Thring, and Mr. Н. A. Steward (secretary to the Light 
Railway Commissioners), held an inquiry in oe oie the objections 
raised by the Dadley Town Oouncil to the con tion of the order 
made by the Light Railway Commissioners authorising the con- 
struction of certain lines by the British Electric Traction Company. 
Mr. Freeman, G. O, opened the case on behalf of the Oorporation of 
Dudley. Mr. Morse replied for the company, and Bir Courtenay 
Boyle, interposing, said a written suggestion of a possible arrange- 
ment had been handed to him, and he thought the suggestion was one 
that should be considered by both sides. Representatives of the 
Corporation and the company held a private consultation fora few 
minutes, and then invited Sir Courtenay Boyle to join them. After 
some conversation in his presence they returned, and Mr. Freeman 
announced that, on of the Corporation of Dadley, he consented 
to the order being confirmed, adding that certain terms would be 
agreed between Mr. Morse and himself respecting some minor ponte 
with which he would not trouble the officials of the Board of e. 


The clauses of the order were then gone through, and some questions 


of detail decided. The Board of Trade insisted upon the insertion 
of a clause stipula tbat no tramway rail s be laid within 
9 feet 6 inches of the kerb, unless with the sanction of the Depart- 
ment, and Sir Courtenay Boyle suspended decision in regard to 
clauses in which the usual wording of provisions as to opening roads 
and disturbing gas and water mains had been varied by the Com- 
missioners. The basis of the compromise was that the company shall 
construct and work the tramways, and that the Corporation shall 


have power to purchase the undertaking after a certain period upon 


terms to be embodied in an agreement. 


Oorporation are just cape ta the construction of 


122 


THE ELECTRICAL REVIEW. 


[Vol 43. Жо. 1,078, Јот 22, 1896. 


A Birmingham says that as a result of the arrangement 
which was come ko nt the Board of Trade offices no time will be 
lost in expediting the conversion of the Stourbridge and Dudley 
tramway for working by electric power. 


Electric Traction in Italy,—The Societa Mediterranea 
has applied for the approval of the Government to the tests it is 
about to carry out with accumalator traction on its railway between 
Milan and Monza. 


Hyde.—The electrio tramway between Oldham and Hyde, 


vid Ashton-nnder-Lyne and Denton, is stated by a Manchester 

to be approaching completion, and the Council had received a letter 
from the British Electric Traction Company offering £500 towards 
proposed alterations in Stockport at the "Ring of Bells" 
corner, subject to the sanction of the Board of Trade being obtained 
to the deviation; and the company were also prepared to 
widen the river bridge between Hyde and Denton. A committee was 
appointed to interview representatives of the committee and owner 
of property, also the county authorities, on the subject. 


Leeds.—Last week the Highways Committee resolved 
upon a further important extension of the Corporation tramways. 16 
ik propia to carry a branch from the Meanwood Road section along 
Cambridge Road, Woodhouse Street, Hyde Park Corner, and Victoria 


Dowd to Санар Lane, whilst a branch from the pn арти 


to be contin 
Btreet, Armley. 


| Limerick.—Laat Friday, by instructions from the Com- 


from Wellington Road, along Armley Road to Branch 


missioners of Publio Works, Mr. Alfred D. Price, O. E., held an. 


inquiry at the Royal Hotel concerning the merits of the 


tramways scheme from an engineering point of view. 


that, in accordance with tho resolution of the Council, they were 
endeavouring to arrange for the transfer to the Council by agreement 
on January lst next of the whole of the system of the London 
Tramways Company beyond the 2j miles already purchased by the 


Council. They accordingly make a definite recommendation for the 


establishment of a department for the administration of the Council's 
tramways. 'lhey propose to confer with the General Purposes Com- 
mittee and report upon the organisation of the department. 


 Manchester.—On 15th inst. the Special Tramways Com- 
mittee of the Manchester Corporation resolved to pay a visit to 
Liverpool in order to inspect 12 samples of electric tram cars. The 


cars are stated to have been obtained at Liverpool for the purpose of 


being tried. 


Middlesbrough.—The Middlesbrough, Thornaby and 
Stockton electric tramway system was last week by Major 
Bir F. Marindin and Major Cardew on behalf of the Board of Trade. 
in company with members of the local authorities, through whose 
area the system passes, they went over 64 miles of line. The lines 
were formally opened to the public on Saturday morning. 


North London.—The Light Railway Commissioners had 
before them on 13th inst. the application of the Metropolitan Tram- 
ways and Omnibus Company, Limited, for powers to construct elec- 
tric tramways or light railways from Wood Green to Enfield and 
Edmonton, and from Wood Green to Tottenham. Owing to the un- 
compromising attitude of the opponents (which inclu the L.0.0. 
and several local authorities) the promoters withdrew the scheme. 


Ramsey.—The inspection of the Ramsey and Laxey 
tramway was to be made on Monday. The completion of the line 
has been a little delayed by the construction of large stone arches at 
Laxey. The line is expected to be immediately opened for traffic. 


Renfrew.—In regard to the proposed lines between 
Johnstone, Paisley, and Renfrew, the British Electric Traction 
Company recently wrote asking for 5 from the Renfrew 
Council to join the deputation from the said towns to visit Hamburg 
in August for the inspection of the electric trams there. The letter 
was laid on the table. 


Rochester.—At the meeting of the Rochester Town 
Council last week, Mr. A. R. Norman, solicitor (of the firm of Messrs. 
Norman & Stigau:) Chatham, attended before the Council on behalf 
of Mr. Jasper, who is at the head of a large electric light works at 
New Brompton, and laid before the Committee a proposal and a plan 
for carrying a line of light railways from the bottom of Star А 
High Street, through Ironmonger Lane, and along the Rochester 


Common and over the bridge across the River Medway into Strood. 
The net cost of the purchase of the necessary p would be 
£28,000, towards which the company were to pay £8,000, 
leaving £15,000, to be borne by the of Rochester. After 
a discussion it was resolved t the Town Olerk write informing 
Mr. Norman that the Corporation cannot entertain the proposal. 


South Staffordshire.— During the past few days the 
question of munici ion of the tramways in South Btaffordshire 
has made a decided advance. With the exception of one, all the 
local authorities through whose districts the lines run, have practi- 
cally decided upon s uniform course of action. The ex 
referred to is the Handsworth District Council, which has yet 
agreed to a definite policy. It may bs remembered that at the last 
meeting of the West Bromwich Town Oouncil, the question of 

urchasing, or otherwise, the lines within the borough was referred 
^ the General Purposes Committee. That committee met on 
Friday evening, when a resolution was passed unanimously to the 
effect that the C should purchase the portion of tram- 
ways within West Bromwich at the expiration of the present order 
held by the Staffordshire Tramway Осо ed four years hence, and 
it was further resolved to recommend the Town Council to take 
to carry out the scheme. A conference of delegates representing 
Tipton, Wednesbury, Darlastop, and Waleall governing bodies has 
also been held, and at this it was. decided that it was advisable for 
the local authorities in the places through which the Staffordshire 
tramways шр portion of the lines їп their respective 
districte. The wh of the authorities interested therefore, excepting 
Handsworth, now present a united front with regard to the munici- 
i e : and they will oppose the British Electric 
сер, ould they prosecute a Bill in Parliament to take over the 


tion now consider the prospect of carrying 

он Ант most promising. At апу rate the 

bodies if they do not work the lines themselves appear to be de- 

termined to secure full control of the roads now traversed by the 

tramways. TP 

The British Electric Traction Com ‘are distributing a pamphlet 
the Bouth Stafordabirs district 


scheme and si ving for their object the i 
of several towns or by a tramway system, are set forth with 
considerable force. "m s 


Wolverhampton.—A Special Committee of the Wolver- 
PEOR Town Oouncil appointed in 1896 have been considering 
(1) the desirability or otherwise of purchasing the Wolverham 
tramways; (2) if purchased by the Corporation, whetber the 
should be leased to a company or worked by the Corporation; and 
(3) the mode of traction which should be adopted. After a very full 
and patient investigation of the whole question, the Committee have 
decided to recommend the Council to purchase the lines; they have 
also agreed that the mode of traction which should be nsed is the 
electric overhead system; but the question as to whether the tram- 
ways when purchased should be leased to & company or operated by 
the Corporation themselves has not yet been by the Com- 
mittee. In reviewing the history of the tramways, the 
state that the aggregate len i 
miles as against 93 miles in respect 
uem extends into the outlying districts of Willenhall and 

e capital account stands at £85,189, the origizial cost being £5,900 
per mile. The earnings of the company were equal to 1s. 2d. per 


. mile run in 1896; but the dividends receivable by the shareholders 


have never been more than б per cent., the gitar. ара $ per 
cent. The reserve fund stands at £7,407. In year 1895 

passengers carried was 3,134,871; 
miles run, 427,377; traffic receipts, £23,845;. and working ex- 
penses, £15,399. 
source from which information can be obtained, showing the 
receipts and tely in regard to the traffic within 


pte expenses separa 
the borough ; but it is estimated that the receipts from the traffic from 


Wolverhampton to Newbridge are much in excess of those earned 
on other portions of the line. The committee are of opinion that by 
то a network of tramways within the borough, with an 
mproved aud quick service and reduced fares, the trafico 
would be greatly augmented. They state that on the assumption of 
the Corporation becoming the owners of the tramways, the British 
Electric Traction Company have made an offer to the lines on 
lease and reconstruct them, to pay a rental of £50 per mile, and a 
sum equal to 5 per cent. on the capital outlay by tbe Oorporation, 
and to take the electric current from the at a given 
rate, viz.: fora minimum quantity of 300,000 units per annum, the 
sum of £2,500 per annum, and for any units in excess of such number 
at the rate of 1d. unit. Other terms include specified extensions 
of the lines to hall, Bushbury, Heathtown, and Pennfields, 
and the construction of specified connecting lines.in the town. On 
this offer the committee make no comment or recommendation. All 
that the committee do recommend is the purchase of that portion of 
the tramway undertaking as lies within the area of the municipal 
borough ; and the 5 electric overhead system of traction. 
This report was, at the meeting of the Town Council on Monday, 
formally reeeived and ordered to be entered on the minutes, and 
will be fully discussed at the next Oouncil meeting. Mr. Kendrick, 
from the office of the Town Clerk, is now visiting tae various towns 
in which the tramways have been municipalised. Не is making in- 
quiries as to the success, or otherwise, of the undertakings, and will 
report the result of his inquiries to the special Tramways Committee. 
(Continued on page 127.) 
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THE BLACKPOOL AND FLEETWOOD 
"ELECTRIC TRAMWAYS. 


ALTHOUGH by courtesy called a tramway, the electric line 
connecting Blackpool to the ancient town of Fleetwood is, 
to all intents and purposes, a railway in the sense of being 
enclosed for the greater part of the way. The line starts 
from the end of the promenade of Fleetwood, passes through 
the main streets of the town, and on the outskirts enters 
upon an enclosed way. It skirts the main road as far as 
Rossall, leaving the famous school on the right, and then 
branches across country till it strikes Cleveley's village. It 
then crosses the road which leads to Norbrick and Little 


mostly flat and uninteresting—a mere wind-swept bit of 
coast line, with a few trees bending towards the 
east, indicating the strength of the winds that are 
frequent in this part of the country. It is hardly 
necessary to вау that apart from laying the rails in the 
streets of Blackpool and Fleetwood, the line has been practi- 
cally made from end to end. The rails are laid upon 
sleepers, and it is a double track throughout. A fairly light 
rail has been used, probably not exceeding 66 lbs. per yard. 
The system is a little over nine miles in length, and of this 
seven miles are enclosed. In the streets of Blackpool side 
suspension is employed, but apart from this centre poles 
with double arms are used throughout. Near the Fleetwood 


PowER HovsE INTERIOR. 


Bispham, and, after passing close to the village of Bispham, it 


enters Blackpool, passing on the way the well-known Uncle 
Tom's Cabin. Upon reaching the town of Blackpool 
the line then becomes a mere street railway, and follows the 
‘course of the principal streets, finishing at the entrance to 
the Talbot Road station of the Lancashire and Yorkshire 
Railway Company. It is not only the enclosed nature of the 


road which gives the characteristics of a railway to the system, 


but between the towns there are fixed stopping places, and 
eventually there will be waiting rooms erected for the accom- 
modation of passengers. | E | 
It will be seen from some of the illustrations that the line 
bears a very cloge resemblance to many of the branch electric 
railways that are so common in America. There is nothing 
picturesque about the country traversed by this line. It is 


end of the line extensive car sheds have been erected, and 
will house a good number of cars. At this point is also 
located an accumulator sub-station, to which we shall sub- 
sequently refer. The generating station is situate about 
three miles from Blackpool, while at the point where 
the line enters into the town of Blackpool a second 
accumulator station has been erected. Inside and out 
the appearance of the power house is more indicative of 
large plant than is usually found in English tramway 
systems. Ав а matter of fact, the total Н.Р. is over 1,000, 
which suggests that the system will need a considerable 
number of H. P. to keep it in effective operation. 

The illustrations of the power house interior will give an 


idea of the size of the units employed. Considering the 


subject in due order, however, it may be mentioned that the 
F 
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steam-raising plant consists of three Lancashire boilera,: 
30 feet х 8 feet, working at a pressure of 120 lbs.; in con- 


junction with these are twosets of Green’s economisers, each 
possessing 96 tubes. Worthington feed-pumps are employed, 
and Ledward ejector condensers. For the purpose of circu- 
lating the water through the condensers, Mather and 
Reynold’s Pas 
areemployed. The 
practice of the 
lighting station 
has not been 
materially de- 
parted from in 
the arrangement 
of steam pipes, 
for they are in the 
form of a ring 
main, but it has 
this special feature, 
that the whole of 
the steam pipes 
are carried beneath 
the floor. The 
exhaust pipes are 
also placed in the 
same position. It 
is interesting to 
mention after the 
recent experience 
in electric lighting 
stations that a 
steam separator is 
placed not only on 
the main steam 
pipe from the 
boiler but one is 
provided for each engine. It is of the most simple 
description, and its arrangement will be easily 
understood; the steam merely enters into the outer 
chamber and passes upwards through the inner 
one, the water collecting at the bottom of this con- 
tainer. To readily indicate the amount of water that is 
collecting here, a 

water gauge is pro- 


View or CUTTING AT BLACKPOOL, 


with Mather and Platt cylinder rings packed. throughout 
with metallic packing. The Pickering throttle governor 
is provided, and the engines are also fitted with hand 
regulation for the expansion gear, which is so arranged that 
the cut-off of the engine may be operated while running. 
The generators are of the Mather and Platt patent multi- 
polar type at a 
voltage of 505; 
as will be seen they 
are coupled direct 
to each engine. 
They are of the 
six-pole type, 

- shunt wound mag- 
net3 and yokecast- 
ing in one piece, 
the top half. of 
the machine can 
be easily removed, 
thus giving ready 
access to the arma- 
ture; the latter 
is of а slotted 
series drum type. 
The brushes are of 
the laminated 
spring type, and 
а special feature 
about the machine 
is that there are 
no moving parts 
carrying current. 
In the same room 
are fixed three 
boostera; these 
consist of four- 
pole machines, one acting as a motor and one as a 
generator, the gener ting side being capable of develop- 
ing 130 amperes at 200 volts. By an arrangement of 
the switches it is possible to connect any one of the 
boosters to any one of the feeders, so that the E.M.F. 
of the line at any given point may be. regulated to 
any desired volt- 

age. It is also 


vided, and the 
assistant may then 
operate a valve 
through which the 
water may be 
blown, although 
usually running 
condensing valves 
are provided which 
enable the engine 
to exhaust direct 
to the atmosphere 
if necessary. А 
reservoir is pro- 
vided, from which 
circulating water 
is drawn; the 
water, afterleaving 
the engine room, 
runs down wooden 
troughing some 
distance round the 
reservoir before it 
passes in again. 
There are arranged 
at the present 
time fours set of 
machines. The 
engines are of the vertical compound condensing type, having 
cylinders 12 x 24 x 16, each set will indicate 200 H.P. at 180 
revolutions. They are provided with an extending bed- 
plate which carries the multipolar machine, to which we 
shall allude. The engine is of the “marine” type, with 
cast-iron standards at the back which act as carriers for 
one side of the cylinders, this also carries guides for 
the piston rods; the front of the cylinder is sup- 
ported by polished steel columns. The pistons are fitted 


IN BLACKPOOL. 


STREET VIEW 


possible, through 
the medium 
of other switches, 
to directly connect 
the boosters to 
feeders running 
to the accumula- 
tors placed at each 
end of the line, 
so that the bat- 
teries may be 
charged direct 
from the genera- 
ting station. 
There is nothing 
unusual about the 
type of these 
machines; they 
are of the drum 
armature slotted 


p. ult 

Before leaving 
the generating 
station, it may be 
observed that there 
is the inevitable 
crane, which 
traverses not only 
the power house, but is also capable of being used in the car 
sheds, which adjoin the power house. There is nothin 
of special novelty about the switchboard; it is divid 
up into panels for the machines, and for the feeders 
there is the usual regulating arrangement, measuring 
instruments, and automatic circuit breaker, which latter 
are of the “Cutler” type, described in our article on 
the Halifax tramways. We have already said there 
are two accumulator stations, one at Blackpool and 
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one at Fleetwood, being practically at each end of the liae. 
The accumulators are running parallel to the line, the object 
being to provide for any sudden rush of current which 
would ocour, say, | 

at the starting 


inch in diameter, and it is divided into sections of half- 
miles. Section boxes are fitted with switching arrangements 
to disconnect any section, and the feeder boxes are also 
| i provided with 
switching arrange- 


of several cars I 
together;- it also 
serves the purpose 
of running the 
early morning and 
lateevening traffic. 
It will be re- 
membered that in 
former descrip: 
tions of the 
Douglas and 
Laxey linea bat- 
tery of accumula- 
tors was referred 
to as being used 
on this line for a 
similar purpose. 
There. are 250 
accumulators in 
each p!ace, having 
a capacity of about 
360 ampere-hours. 
A switch is pro- 
vided in each 
accumulator 
house, mounted 
on ігор, which 
contains switch 
ammeters, and the usual circuit breaker. 

аге 37/14s lead sheathed,| and armoared, 
insulation resistance of not less than 


The feeders 
haviog an 
1,000 megohms 


-SWITCHBOARD IN ACCUMULATOR HOUSE. ` 


per mile. These are laid in trenches alongside the 
ine, and the necessary pilot wires are laid with them. 
The poles are of steel, made in this country, being 
22 feet above the ground; the overhead conductor is 348 


STREET VIEW IN FLEETWOOD. 


ments to cut off 
the feeders from 
the overhead lines. 
The bonding of 
the rails has been 
done: throughout 
with plastic bonde, 
and probably this 
is the first time 
such an arrange- 
ment has been 
used in this 
country. When 
the line is in fall 
working order, and 
it will’ doubtless 
be opened to the 
public in a few 
days, the rolling 
stock will consist 
of 28 cars, nine 
closed, three 
trailers, and the 
remainder with 
open rides. Each 
car is provided 
with two motors 
of 35 H.P. of the 
usual closed type (gearing running in oil). The cars are 
carried on twosteel four-wheeled bogey trucks, the wheels are 30 
inches in diameter, and hand brakes are provided at each end. 
It might be mentioned that the motors are provided with spring 
suspension, and, moreover, the axles are finished with springs 
to compensate for lateral and vertical displacement. The 
usual series parallel controller is provided, and, in addi- 
tion, an emergency switch is fixed to each end. The 
trolleys are of the usual swivelling type, which has 
become familiar on almost all the lines in this country. The 
whole of the electrical work has been carried out by Messrs. 
Mather & Platt under the direct supervision of Mr. R. H 

Willis, the road work being carried out by Messrs. Dick, 
Kerr & Co. The line is being worked by a separate com- 
pany, called the Fleetwood and Blackpool Electric Tramway 
Company. Although there is not the same attraction for 
riding on this line as occurs in the case of the Douglas and 
Laxey, and other Isle of Man lines, the system will, never- 
theless, be of the greatest utility. The line will, to a great 
extent, supersede the railway which connects these two towns 
(Blackpool and Fleetwood) together, Ње journey on which is 
a somewhat protracted one and usually necessitates changing 
trains. It is proposed to run the cars between Fleetwood 
and Blackpool in something like 25 minutes, and with the 
number of cars already on the line, & fairly frequent service 
will be provided, and there seems little reason to doubt that 
this electric line will be a great success. We look upon it as 
a forerunner of numerous systems of electrically operated lines 
that will be eventually brought into existence along this coast. 


ЕЕЕ 


POWER DISTRIBUTION IN. FACTORIES. 


ALTHOUGH considerable progress has already been made in 
the introduction of electrical distribution of power in fac- 
tories, the field is such a large one, that what has already 
been done is real but a drop in the ocean to what still 
remains. One of the greatest difficulties in the way of the 
general introduction of electrical power distribution is the 
want of actual figures, showing the saving effected in fac- 
tories in which electrical methods have been adopted; as, 
naturally, the power user wants to see well authenticated 
figures, and not merely probable estimates of the return he 
will get for the capital to be expended on electrical plant. 
This difficulty is in great measure due to the impossibility of 
obtaining from the user of power an accurate statement of 
the average brake horse-power actually supplied to the driving 
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shafts of the machines, or of the pounds of fuel used per 
brake horse-power-hour. One can learn that there are a 
certain number of engines in use, each rated at 80 many 
horse-power, but in many cases no information can Ъз 
obtained as to the number of horse-power-hours indicated 
per month or year, nor as to the percentages of the power 
which are actually 
applied to the 
shafts of the 
machines, or are 
wasted in engine 
friction and trans- 
mission. On the 
other hand, 
although the total 
bill for fuel and 
wa of stokers 
and engine tenders 
may be given, a 
considerable рог- 
tion of this is 
chargeable in 
many factories to 
heating or other 
purposes other 
than the produc- 
tion of power. 

. In a paper read 
before the Insti- 
tute of Engineers 
and Shipbuilders 
ia Scotland, Mr. 
H. A. Mavor has 
given in tabu- 
lated form the , 
replies received from a number of manufacturers to 
inquiries addressed to them by him; and there tables, 
though interesting as showing the cost per indicated 
horse-power per hour for fuel, stores and wages, illustrate 
very well the difficulties named above; as in the majority of 
cases the information is incomplete owing to no figures being 
given for the per- ; 
centage loss in 


i 
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ACCUMULATOR Room. 


lbs., the average price paid for coal is 68. 4d. per ton, and 
the average cost per indicated horse-power-hour for fuel is 
18d., for oil and petty stores ‘Old. and for labour 
'034d., making a total of 224d. Judging from these 
average figures, the difference between the two groups is not 
so marked as we should have expected; but this small dif- 
ference is due in 
part to the fact 
that the averages 
have been calcu- 
lated from the 
total horse-power- 
hours, and the 


the factories added 
together, and as 


of power have 
obtained beiter 


average figures are 
ro portionately 
etter. If, in- 


method, we take 
the coal consump- 
tory, add them 
get the average 
by dividing by 
the number of 
factories, we arrive 


; ; at 10:5 lbs. instead 
of 5'3 lbi, and we may also note that the heaviest 


coal consumptions are in engineering works, the actual 
record figure quoted being for an engineering establish- 
ment where the coal consumption amounts to 27 85 lbs. 
per indicated horse-power-hour, and the cost for fuel, oil, 
and labour to just over $ths of a penny. 

example 


transmission, or to 
the fact that the — 


proportion of the Е Y: 
cost of steam rais- Cem add scm 
ing which is | eek NE E 
chargeable to * 

power cannot be E € 


determined. The 
replies received 
have been divided 
by Mr. Mavor 
into two groups, 
one for weaving, 
spinning, thread, 
tweed, corn and 
flour mills and 
engineering works, 
in which- power 
is derived from 
one or two main 
гн, and the 
other for r 
mills, Sen 
sugar refining and 
engineering works, 
in which power is 
derived from a 
number of small 
engines erected in 
various parts of 
the works. From athird table summarising the results of the 
inquiry, we find that for the first group the average coal con- 
sumption per indicated horse-power-hour is 3:1 lbs, the 
average price paid for coal is 5s. 5d. per ton, and the average 
cost per indicated horse-power-hour for fuel is *091d., for oil 
and petty stores *0lld., and for labour :028d., making a 
total of 13d. The corresponding figures for the second 
group are as follows:—the average coal consumption is 5:8 


BLACKPOOL TRAMWAY: 


small engines, and 


wo aum" way in 


IE S, 


sume steam long 


on the scrap heap, 
a series of indica- 


steam consump- 


from them are 


—— m ine 
bu 


these small en- 
gines, which have 
been in use for 
about 20 years, 


gines are working 
with a steam con- 
sumption of 14 Ibs. 


View OF TRACK. 


To supplement the information given in the tables referred 


to above, Mr. Mavor gives ne of the economical 
results obtained at a foundry in Glasgow, 


power driving a set of hydraulic pumps and a dynamo. The 
hydraulic gear works lifts, cranes, and testing apparatus, 
whilst the dynamo supplies current to seven motors of various 


powers for driving cranes and machine tools, and also for 


after they ought : 
to have been put : 


given as ranging 
from 53 to 180 
Ibs. per indicated 
"T eb HL. horse- power- hour, . 
with theadditional 

information that 


where 19, 
small engines were replaced by a gas engine of 120 horse- 


total costs of all 
the larger users 


results than the 
smaller users, the 


stead of ueing this 


tion of each fac- 


together, and then : 


As a further 
of the.: 
wastefulness of 


which power users 
sometimes allow | 
engines to con- 


[ 


tor diagrams are. 
reprinted, and the 


tions as calculated 


are in a factory, 
where the main en- 
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Mr. Mavor concludes his paper by some advice as to the 


best way to effect a change from the old style to the new, so 


cient type, should be erected sufficient in the first instance 
to allow of all the notoriously wasteful isolated engines 
being by electric motors, whilst leaving antouched 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


(Continued from page 192.) 


Worcester and Staffordshire Tramways.—The Board 

of Trade have conceded the application of the British Electric 

Traction Company to construct a network of tramways for the South 
ordshire and Worcestershire districte. 


7 


Yarmouth.—A very lengthy and interesting discussion 
meeting of the Great Yarmouth Town Oouncil on 


е, 
blic and. lighting at Gorleston and Southdown. Cor- 
рө Bivided i as to whether they shall exercise their 
allow the company to take their расе. 
wo it 
000 ; 


: 
| 


uld cost £600, to lay cables un 
and it would be necessary to have 
cal Lighting Committee recom- 
mended the Council to grant the company a concession for supplying 


lig 
rily ged for safe- 
бае and of the private consumer. 
however, was defeated, an amendment, carried by 19 to 10, 
& committee, to confer with experts, if necessary, as to 
whether it is expedient for the Oorporation to part with their powers, 
and if so, at what price, and on what conditions. 


TELEGRAPH AND TELEPHONE NOTES. 


ыле a Жылы Spain. Restored. — 
direct cable communication with Spain vid Bilbao is now restored. 


Hawaiian Cable.—A Renter despatch dated Honolulu, 


July 6th, says that the Hawaiian Government has signed a contract 
with Messrs. Bcrimser & Oo. foz the laying of a cable to the United 


: Telegraphie — with Shier pape E 
a hei by him on behalf of the signatories. (o Mr. Balfour 


advocating & scheme for the establishment of telegraphic communi- 
cation between Great Britain and Iceland and also the Faroe Islands. 
The memorial is signed by the following members of Parliament in 
addition to Mr. Doughty :—Mr. O. H. W: „Mr. Firbank, Mr. Garfit, 
Mr. Pirie, Mr. Doxford, Sir Holden, and Mr. Compton Rickett. 


5,000 per annum for 20 years. Ever since its formation in 1869 the 
company has contemplated laying such a cable, and that it has not 
succeeded hitherto is due to the fact that the commerce of the Faris 
Islands and Iceland is as yet not large enough to justify the expecta- 
tion of a telegraphic traffic producing a sum anything like sufficient 
to cover the expenses of the un . With a capital fixed at 
£100,000, the lowest amount for which it would be possible to 
establish the line in a satisfactory manner, the expense per annum 
is estimated at £13,200 a year. The traffic revenue could not at the 

utmost be for some years to exceed £2,000 per annum, and 
this, with the Danish Government subsidy, leaves £6,200 to be made 
up. It Her Majesty’s Government would grant a voip | of £3,000 
a year for 20 years the company would lay the cables and work the 
lines. As, however, the Government might hesitate to grant a sub- 
that the grant of 


set-off against the free transmission of meteorol 
Telegraphic Iaterraptions and Repairs :— 
' Down, 


Bress- . "en (Anglo, 1960) April Oth, 1993 j 
Pierre өөө eee 
West Indies— | 
Bt. Vni erra Nov. 30th, 1896 . T 
de Cuba June 10th, 1898 .. 
Amason Oompany’s cable— 
Oable beyond Gurupa... June 8th, 1898 Д 
eee eee Feb. 10th, 1898 өөө coe 
-Para eoe eee р 17%, 1898 eee July 15th, 1898 
Hong Kong-Manila .. May Srd, 18998 sis 
Bilbao-Falmouth .. July 9th, 1898 ... July 14th, 1898 
LANDLINBS. | 
Trans-Oontinental 
yond Мало! Hine “| March 12th, 1896 eee coo 
Oartagena- Barranq 0 00 J 4th, 1898 eoe eee 
Saigon-Bangkok e ү 14th, 1898 .. July 14th, 1898 


OONTRAOTS OPEN AND CLOSED. 


OPEN. 


Barking.— August 3rd. The Council wants tenders for 
the supply and delivery Bod yaoi m € ar me cut-outs pe 
period 12 mon or the su о 

for the of promises in the district. Mr. 


W. C. С. Ната See our “ Official 
Notices " this 


. Dublin.—July 23rd. The Great Northern Railway 
Oom (Ireland) invite tenders for complete electric lighting 

on for the premises at Amiens Street Terminus, Dublin. 
Specification from the secretary. 

Eecles.—July 28rd. The Corporation of Eccles are 
prepared to receive tenders for the wiring of the Town Hall. See 
our “ Official Notices” July 15th. 

Exeter.—July 25th. The ration require tenders for 


high and low tension concentric mains, ormers, meters, and a feed 
water heater. See our Official Notices” July 8th. 


Hspton.— August 1st. The Parish Council ask for 
tenders for lighting the district by electricity to be sent to the clerk. 
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or particulars. 


‚ Melbourne,—Tenders are asked by the Melbourne City 


Council for 600,000 arc lamp carbons. Bee our "Official Notices " 


July 8th. 


Pemberton (Laneashire).—The Urban District Council 
ask for schemes for lighting the district by electricity. See our 
" Official Notices.” 


Russia.—Tenders are being invited until August 13th 
next by the municipal authorities of Tiflis, for the erection and 
sjn paent of a central station for the electric lighting, by means of 
arc lampa, of the publio streets in the centre of the town. Particulars 
Бат оше m, and tenders to be sent to, La Mairie de Tiflis, 


Shanghai.—August 10th. The Shanghai Munici 

Steam alternators, switchboard, abd water-tube boiler. Partie 
8 - Я 

and specifications to be obtained from Messrs. John Pook & Co., 8, 

Jeffreys Square, Bt. Mary Axe, E. O., to whom tenders have to be sent. 

Beo our “ Official Notices June 24th. 


St. Mary, Newin on.— July 22nd. пе es ask for 
Oficial Notices" July 8th. m алы 


Wigan.—Tenders are asked for the electric lighting of 
the Drill Hall on the occasion of the Wigan Trades, Commercial and 
Art Exhibition to be held from October 26th to December 7th. Вее 
our “Official Notices” July 15th. 


CLOSED. 


Belfast.—The Corporation has accepted the tender of the 
Electric Company for the supply and erection of a station 
switchboard, All consumers are now ged over to 220 volts 


pressure. 


Llandudno,—A daily contemporary says that the District 

Council have decided to order electrical meters to meet present 

rs rem from the Penny-in-the-slot Electric Supply Syndicate 
from Mesar. Ferranti, Limited. 


London.— The London Oounty Council on Tuesday 
received a rt by the Main Drainage Committee on the 16 tenders 
submitted for the wiring, lamps, and fittings, required in connection 
works. In the list 


offer of Messrs. Fowler & Lancaster was given as £2,560, instead of 
£1,560. As, however, will be seen from the following statement by the 
Main Committee, the former sum was intended to have 


the amended offer. The next lowest tenderers, the National 

Eleotric Free Wiring pany, Limited, stipulate for a mode of 

insulation which M ens and does not compl T ne 
6 are 


езш „само dur fase’ ырл work là i 
system s uns e for damp und w e 
preci , Mossi ibunt think the 
tender of Messrs. J. H. Pickup & Co. should be ed." The 


nded the acceptance of the tender 
of that company for £2,712 19s. 7d. The recommendation was 
adopted. 


London.—The St. Pancras V 
additional required for the 
Sica Ae tenders for the supply of condensing plant, steam 

pes, ‹ 


; in conneótion with the 


£ s. d. 

Meehan & Sons .. oa T" T 5,000 0 0 
Klein Engineering Company, Limited 4,875 0 O 
G. Wailes & Co. .. E KA i 4,906 10 10 
John Fraser & Воп 4,155 14 4 
P. Ledward & Co. s; i 5 ae vs 8097 0 0 
»Fairbrother & Co. T 8,281 0 0 


* Do not comply with specification. 


The tender of Messrs. John Fraser & Son, of Millwall, has been 
кере. The Vestry have also accepted at £496 17s. 2d., the 

т of Messrs. Reid Bros., for supplying and ning cast-iron 
pipes for . from the King's Road 
canal of the North Metropolitan Railway and Canal Company. 


London.—The Main Drainage Committee reported 


в Park station, received the: 


Fowler & Co. only tendered for two d e and accessories they 

were unable to consider the offer, and they could not advise the 

Council to entertain the next lowest offer. Messrs. Calvert & Co. 

Popes со аар ly engines of the Willans and Messrs. Scott, 
& Belt, an enclosed compound 

Mirrlees, Wateon & Oo. Both these firms had, 


in acoordance with the specification, and after canfe with the. 


engineer 
Ooncentric Wiring Oompany, who proposed to adhere to the 
of engine should be accepted. The committee accordingly 


Paris,—Mesers. Babcock & Wiloox, Glasgow, are stated 
to have secured the contract for the boilers for the Paris electric: 


tramways. 


Southampten,—Last week the Electric Lighting Con- 
mittee reported the кор of the рч. tenders for the supply, 


delivery, and erection of 62 arc lamps and columns, vis.:— 
Crompton & Co., Limited Ve Р .. 492,095 
W. Lucy & Co $ 3,854 


e ee ee e | e Е £ oe £ 
British Blahnik Aro Light Company ., £2,892 
Brockie-Pell Aro Light Company  .. .. £2,400 
Johnson and Phillips .. s T « 


Subject to Mr. Manville’s approval, the committee recommended 
the on to t the 
Limited, at £2,035. Subs 
mitted an amended tender 

and Oo., the committee recommended the acceptan 
The electrical engineer re that the number of units metered at 


the works during June was 11,290, an increase of anos Se 
cent. over that for June, 1897. The smaliness of the increase was due 


to 
to the Jubilee. Alderman Bone proposed 
graph, mentioning that Mesars. rom 

. Manville and the committee. was agreed to 


NOTES. 


Fire at Sunderland.—We understand that owing to a 
disastrous fire which completely gutted the central part of 
the town on Monday night, the Corporation electricity supply 
was cut off at 10.40 p.m., due to the burning out of some of 
the heavy mains, which were dislocated after the fall of one of 
the massive buildings. The alternating district was supplied 
again within five minutes of the accident, and the whole of 
the supply, excepting the part actually affected was on ágain in 
an hour from the time of the accident, and would have been 
connected earlier had it not been for the trouble experiences 
in getting to the disconnect 


acquitted themselves in the emergency. But for their hard 


work the current must have been off for a much longer 
period. | | 


Petroff or Sir Humphry Davy ?—Who was the first 
to discover the electric light ? Our belief up to the present 
has been that if was Sir Humphry Davy, in 1818, but & faut 
changer cela, as it now appears that it was Vassili Petroff, 
а Russian professor, who acoomplished the deed in 1802. 
This is what we read in a note in the Russian edition of the 


“Cours d'Eleotricitó," by Eric Gérard, which has been 


inserted by the translator, M. A. Chatelain, who calls it 
an historic rectification. Almost all the electrical books 
p on the Continent tell us that Sir Humphry 

avy discovered the electric light in 1818, and, no one 
will hesitate in acknowledging that Russia is rather 
slow in ising the services of her scientists, since it 
took her not less than 96 years to become aware of the 
existence of the 2,400-cell battery which allowed Petroff 
to strike the electric arc before Sir Humphry Davy. 


Worcester Waterworks Motors.—With reference to 


Messrs. Geipel & antes communication in our last issue, 
etter from Mr. E. E. Hoadley, dated. 


we have received a 
14th inst., in which he says that the statement that the 
motors were supplied by the Oerlikon . was, of 
course, a clerical error, the motors being supplied by Messrs. 
Brown, Boveri & Co. through their agents in this country. 


ing boxes (owing to the dense 
crowds whi VVV Great 
credit is due to the staff for the splendid way in which they 
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Under Voltage and Overload Automatic Motor 
Starter.— We illustrate below the latest type of under voltage 
and overload automatic motor starter of the Ward Leonard 
Electric Company, Bronxville, N.Y., for motors of moderate 
size. The patented double lever, which has met with much 
favour, is retained io this t The switch lever is held 
normally closed by a latch which, upon overload current, is 
released = plunger of the vertical solenoid magnet. The 
rheostat is normally held closed by a net in the 
main circuit, во that in case the current fails rheostat 
lever automatically moves back to the starting position. The 
switch parts are mounted проп a slate front as shown. This 
slate forms the front side of & shallow cast-iron box in which 
the resistance wire is placed. The resistance coils are im- 
bedded in а mass of material which is highly insulating and 


has a very high capacity for the absorption of heat energy 
developed in starting the motor. No asbestog, enamel, cement, 
or other materials are employed in this rheoetat, for which the 
Ward Leonard Company makes the strongest claims. While the 
Ward Leonard Company claims superiority for this rheostat 
on every poni it is offering it to the trade at one-half the 
price it heretofore quoted for similar apparatus. It 
explains that this is due to careful design, special tools, and 
new economical processes of manufacture, together with the 
eid cheapness due to manufacturing in very large quan- 


Bain Telegraph Company, Winchester House, Old Broad 
jompany, Winchester House, Old Broad 
Street, City. Mr. yap rane: has just retired са the 
company’s service. ig oe n representi astern 
y, the Eastern Extension Telegra Com- 

; Direct United States S gp Company, razilian 
bmarine Telegraph Company, Globe Telegraph Company, 
and тени ted cable companies, waited on Mr 
Mae! at his private residence for the purpose of pre- 
senting him with a gold watch and chain and a of 
sovereigns, as a mark of appreciation for his long 8 
connection with them. MacDonald was presented with 
a gold bracelet with heart pendant attached. | 


Award.—As a result of the examinations recently held at 
the Electrical ising, Testing and Training Institu- 
tion, Мг. Е. M. Denton, оѓ Hymer's College, Hull, has been 
awarded an Exhibition of the value of 40 guiness, tenable 
for two years. 


Electric Light for the Vatican.—From January Ist, 
1899, says а daily paper, the Vatican will be lighted through- 
oat by electricity. Preparations for the installation have 
already been commenced. The motor power. will be supplied 
by water flowing at a quick rate of speed from Lake Brac- 
Gano, which lies high up in the mountains 20 miles north 
x ыз p^ Pope is declared to be taking great interest 


Wireless Telegraphy.—A daily paper says that on Wed- 
nesday the hia nct of the Dublin Daily Express and 
Evensng Mail successfully carried out a series of experiments 
in wireless tele . Signor Marconi himself went over 
to conduct the trial, which consisted of а desoription of the 
Royal Alfred Yacht Club Regatta. The wireless messages 
were sent from э steam tug, which followed the races, and 
the distance of water traversed by pulos ives varied 
from five to ten miles. Not a hitch „the instru- 
ments working splendidly; and not a single message 
had to be Signor Marconi was himself the 
operator in the cabin of the tug, and the messages 
were received by his chief assistant, Mr. Kemp, at 
the land station in Kingstown. Thence they were tele- 
phoned to the offices of the Mail. The tug followed the 
competition throughout, Signor Marconi sending off at 
frequent intervals descriptions of the progress of the contest, 
dictated by a yachting expert on the bridge. These messages 
were invariably received at the Mail office a few minutes 
ч their despatoh, and were published in successive 
itions. ' 


S Mr. John Hart аж us pr 11 has 
ign is position as secretary and manager of Messrs. 
H. М. Salmony & Co., Limited. E 


A Lectureship Vacant.—It will be seen from our 
* Official Notices that the Council of the Durham College 
of Science is inviting applications for a lectureship in 
electrical engineering. 


— 


Institution of Junior Engineers.— The summer meet- 
ing of the Institution of Junior Engineers, of which Mr. 
John A. Е. Aspinall (L. and Y. Railway) is president, is to 
ba held at Liverpool, from augon 8th to 18th. The 
president-elect is Sir William H. White, of the Admiralty. 


The Admiralty and Electric Driving.—The Admiralty 
are stated to be considering an immense extension of elec- 
tricity for the Portsmouth dockyard, at an estimated cost of 
£250,000. It is intended to abolish the old steam boilers 
and to drive the whole of the machinery by electricity, the 
5 station being the site upon which the convict 


prison at 


which Take Place in the Clark Cell.—The 
zinc sul in the Olark cell appears to undergo certain 
changes which Wilhelm Jaeger has recently been investi- 
gating (vide Annalen der Physik und Chemie (II.), 68, 854). 
t 89? the ordinary crystals of zinc sulphate, Zu SO, + 
7 Н, О, change into crystals of the Pa Za SO, + 
6 H,O. There is a break in the solubility curve at this 
point, the solubility of the new salt being greater than that 
of the original com . In keeping with this, the E. M. F. 
of the Clark cell shows a change at 39° on heating, and it 
is possible to ооо! the се] down to the ordinary condition, 
abnormal values for the E.M.F. being thus obtained at 
ordinary tem ures. Two curves are thus obtained for 
the E. M. F. of the Clark oall, For the normal cell contain- 
ing Zn 80, + 7 Н, O, 2 


E, = 1'400, — 000152 (f — 89) — 0°000007 (¢ — 39). 
For the abnormal cell containing Zn SO 4- 6 HO, 
E, = 1°400, — 0:00102 (f — 89) — 0:000004 (t — 89), 


After using the Clark cell, care should be taken not to raise 
the temperature above 40°, and to make certain that the 
zinc sulphate is present in its normal state. 


- 


‘Bermondsey Vestry provisional order. 


ee 
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Appointments.—It is stated that Mr. W. J. Horne, 
demonstrator in electrical engineering at the Heriot-Watt 
College, Edinburgh, has been appointed assistant lecturer in 

hysics and engineering at the South African College of 
ence, Cape Town. | 

We understand that, Mr. Arthur J. Mayne (late with New 
and Mayne, Limited), has secured the appointment by the 
War Office of electrical engineer for Aldershot Camp, which 


was mentioned in our issue of June 17tb. 


The Bermondsey Order.—The House of Commons 
Committee yesterday again considered the matter of the 
After hearing 
counsels’ в es and consulting in private, the committee 
said that they had hoped that some friendly arrangement 
might have been made which would have been advantageous 
to both parties. That not having been done, they had only 
one duty to perform, which was to give their decision upon 
the question of the confirmation of the order, and they found 
that the order was confirmed. 


NEW COMPANIES REGISTERED. 


——— 


Flectric Night Advertising Company, Limited 
(58,168).—Tbis company was registered on July 12th, with a capital 
of £3,000 in £1 shares, to acquire the business carried on by John T. 
Gent, John B. Richardson and Ernest Pilling, at 58}, Suffolk Street, 
Birmingham, and to carry on the business of illuminated advertisers 
and contractors, manufacturers of advertising appliances, electric 
light and gas engineers, &с. The subscribers (with one share esch) 
are:—Mrs. M. Gent, 19, Brighton Road, Birmingham; E. Pilling, 4, 
Prospect Road, Moseley, Birmingham, electrical engineer ; w. A. 
Gent and J. T. Gent, 12, Brighton Road, Birmingham, electrical 
engineers; F. Lomax, 27—29, Freeman i ham, mer- 
chant; G. Е. Lomax, Alcester Road, Moseley, Birmingham, clerk ; 
E. Richardson, 41, Waverley Road, Small th, manager. J. 8. 
Richardson and E. Pilling are joint managing directors. 


Electric Royalties Syndicate, Limited (58,177).— 
This company was regi on July 126, with a capital of 
£10,000 in 9,950 ordinary shares of £1 each, and 1,000 deferred shares 
of 1s. each, to acquire, own, and work certain undescribed ta, 
inventions, and righte. The subscribers (with one share each) are :— 
J. H.- pet восы це Ilford, clerk; T. Atkinson, 3, 
Pancras e, E. O., clerk; J. vert, 4, Bishope Btreet, E.C., 
stockjobber ; J. Cartwright, м 
Johnson, 109, Calabria Road, Highbury, retired; G. Sakhein, 40, 
Queen Street, E. O., merchant; J. Ward, 6, Quentin Road, Blackheath, 
mechanical engineer. The number of directors is not to be less 
than two nor more than five; the subscribers are to appoint the 
first; qualification, 50 shares; remuneration, one gainea each per 
board meeting attended. 


Crystal Electric Lamp and Rose & Bird, Limited 
(58,218).—This company was registered on July 14th, with a capital 
of £50,000 in £1 shares (10,000 preference), to acquire the business 
carried on by French & Griffith, at Bedford and elsewhere, (which 
was formerly carried on by the Crystal Electric Lamp Oompany, 
Limited), and the business carried on in London by Rose & Bird, 
Limited, to adopt an agreement with F. W. French and M. Griffith, 
and to carry on the business of electric lamp manufacturers, elec- 
tricians, electrical, gas, and mechanical engineers, suppliers of 
electricity, Фс. The subecribers (with one sbare each) are:—H. 
Lovegrove, Dalmeny, Sutton, gentleman; A. H. Naylor, 29, Granville 
Road, Stroud Green, N., clerk; E. A. Norrington, 11, Ackroyd Road, 
Honor Oak Park, 8.E., clerk ; H. E. Norton, 3, Lynton Road, Leyton- 
stone, clerk ; Е. B. Wiggins, Lyndhurst, Langley Park, Sutton, clerk ; 
Е. Fricker, 12, Marlboro’ , Lee, S.E., clerk; Н. 8. Deacon, 86. 

hen’s Chambers, Telegraph Street, H. O., secretary. The number 
of directors is not to be less than two nor more than three; the first 
are Frederic W. French, Herbert W. Griffith, and Henry Lovegrove ; 
qualification, £250; remuneration as fixed by the company. "Regis 
tered office, St. Stephen’s Chambers, Telegraph Street, E.C. 


Wenlock Electrolytic Company, Limited (58,260).— 
This company was registered on July 18th, with a capital of £120,000 
in £1 sbares, to adopt an agreement with the Wednesfield Ohemical 
Syndicate, Limited, to acquire, own, and work any patents and 
inventions connected with the duction, treatment, sto appli- 
cation, and use of electricity, and to on the business of ch 
and manure manuf:cturers, distillers, and gas makers, metal- 
lurgists, engineers, &c. The subscribers (with one share each) are :— 
A. Baville-Cohen, 129, Highbury New Park, N., gentleman; B T. 
Church, 48, Geneva Road, Brixton, clerk; J. M. Lickfold, 33, Bruns- 
wick Square, W. O., journalist; E. Wyatt, Lausanne Road, Hornsey, 
gentleman ; H. W. Brown, 79, High Street, Beckenham, gentleman ; 
H. Spinks, 59, Church Road Homerton, N. E, clerk. The number of 
directors is not to be less than three nor more than seven; the sub- 
scribers are to appoint the first; qualification, £250; remuneration, 
£500 per annum divisible. 


(52,114).—This company's return was filed on 


1, Vernon Terrace, Hornsey, clerk; A. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. he 


Eastern Extension, Australasia, and Chiaa Tele- 
graph Company, Limited (7,224).—This company's annual return 
was filed on June 2nd, when 250,000 shares were taken up out of & 
capital of £3,000,000 in £10 shares, and paid for in full. 


Western and Brazilian Telegraph Company, Limited 
(7,251).—This company's annual return was filed on June 30th. The 
capital is £1,500,000 in 66,871 shares of £15 each and 66,258 shares 
of £7 10s. each. 64,269 of the former and all the latter have been 
taken up, and the full amount has been called. £1,460,970 has been 
paid, and £565 has been received on 75 forfeited shares. — 


West Coast of America Telegraph Company, Limited 
May 28th, when 45,000 
shares were taken up out of a capital of £132,520 in £2 10s. shares, 
and considered as fully paid. 


New General Traction Company, Limited (47,321). 
This company's annual return was filed on June let. The capital 
is £270,000 in 24,000 ordinary and 30,000 preference shares of £6 
each. All the former are considered as paid, and the latter have had 
the full amount paid up and received on them. 


Harrow Electric Light and Power Company, 
Limited (44,529).—This company's return was filed on June 16th, 
when 3,550 shares were taken up out of a capital of £25,000 in £5 
shares, and paid for in full. 


West African Telegraph Company, Limited (21,026). 
—This company’s return was on July 7th, when 23, 109 shares 
ке up out of acapital of £400,000 in £10 shares, and peid for 


British Thomson - Houston Company, Limited 
(47,982).—This company’s return was filed on July 8th, when the 
whole capital of £240,000 in £10 shares was taken up. 7,469 are 
con as fully paid, and the fall amount has been and paid 
on the others. 

ny, 


Callender's Cable and Construction Com 
Limited (48,916).—This company's annual return was on 
July 4th, when the whole capital of £100,000 in £5 shares was taken 
up and paid for in full. 


OITY NOTES. 


The National Telephone Company, Limited. 


Тнв directors’ for the half-year ending June 30th, 1898, to be 
presented to the shareholders at the twenty-second ordi general 
meeting of the company, to be held at the Cannon Street Hotel, on 


* 
3 
de. 
XI 


ding i 
£36,854 10s. 9d. The net result for 
year (after 3 the Post Office royalties amounting to £49,664 

t balance of £190,550 8. as compared with 


4499, 962 17s. 8d. at the correspon period of 1897, or an increase 
of £65,657 7s. 8d. Out of the available balance of £167,853 18s. 4d. 
will recommend 


dent. per annum, free of inoome tax. on the 

board also propose to transfer £50,000 

carry forward the balance of £4,914 7s. 4d. Capital Expenditure.— 

The sum of £316,305 11s. 3d. has been ded on capital account 

during the half-year in the erection of 6,581 additional 

and private lines, and in the construction of un 

Retiring Directors.—At the general meeting 
ible offer themselves for re-election, viz., Mr. James Staats 

Forbes, the Rt. Hon. Sir James Fer , Bart., G. O. S. I., M. P., 

Mr. Eli Heyworth, and Mr. Samuel Herrick Bands. Рейт 

Auditors.—Tbe auditors, Messré. Welton, Jones & Oo., also retire 

are eligible for re-election.” 


The Direct United States Cable Company, Limited. 


Tun directors’ report for the six months ended June 30th, 1898, to be 
resented at the meeting to be held at Winchester House, on Tues- 
y July 26th, 1898, at 2 o'clock, p.m., says that the account, for the 
half-year ended June 30th, 1898, together with the half-year's 
accounts to December 31st last, presented at the ordinary 
meeting on January 25th last, show the financial result of the twenty- 
first year’s working of the company. The half-year’s revenue, after 
deducting out-paymenta, amounted to £52,232 12s. 1d., as 5 
with £43,892 8s. 3d. for the corresponding period of 1897, a 
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difference of £8,340 9s. 104. in favour of the half-year under review. 
dr igi noted, however, that a portion of this considerable increase 
m 


9e. 9d. brought forward from the previous half-year, a total of 
£34,637 1s. For the corresponding period of 1897, the working 


and other payments amounted to £19,559 15s.5d. Three 


quarterly interim dividends of 3s. each per share, amounting to 
£27,319 10s. Od., have been declared and paid during the financial 
year, and a final dividend of 3s. per share is now proposed, 
together with а bonus of is. per share, „ with the 
three interim dividends, 3} cent. for the year, being a total 
distribution of £39,461 10s. After transferring £10,000 to the reserve 
fund account, the balance of £3,388 11s. 9d. on the revenue acoount 


is to be carried forward. 'The reserve fund account has. 


been debited with £8,260 18s. 8d. for cost o£ cable repairs, and with 
£2,000 written off the Ballinskelligs buildings account, and after being 
credited with interest on the investments, and sum transferred from 


vis, A 
G.0.B., D. O. L. „and John Varley, Esq., retire by rotation, 
an 7 бае 


The Globe Telegraph and Trust Company, Limited. 


Tus шел е Юе submitted to the general meeting on July 
26th, reads as follows:—The balance-sheet and accounts for the ne 
ended July 18th, 1898, with statement of the stocks and sbares held 
by the company at that date, are herewith submitted. Tae net 
revenue of the company for the year, after deduction of expenses, 
amounts to £196,974 8s. 10d., and makes, with the balance of £2,022 
193. 4d. brought forward, a total of £198,997 88. 2d. From this 
there has been distributed the sum of £132,372 8s. 10d. in 
interim dividends, leaving an a balance of £66,624 193. 4d. 
The directors recommend payment of a final dividend for the year 
of 3з. per share on the erence shares, and of 4s. 3d. per share on 
the sbares, „ with previous distributions, a total divi- 
dend for the year of 6 per cent., less inoome-tax, upon the preference, 
aoe oh per cent. net (against 4j per cent. for the g year) 

shares, 4s. 7 a 


| 


ordinary leaving a balance of £2, 


the of their esteemed colleague, the late Lord Sackville Arthur 
Cecil, who died in January last. J. Denison Pender, Esq., and Sir 
Albert J. Leppoc Cappel, K.O.I E., have since been appointed to the 
board. In conformity with the articles of association, one of the 
directors, viz, the Right Hon. St. John Brodrick, M.P., retires, and, 
being eligible, offers himself for re-election. The directors regret to 

the death of Mr. William Griffith, B.A., one of the company’s 
auditors. Mr. John Newton has been elected in his place, in terms 
of the company’s articles of association. The auditors, Messrs. 


Fleetwood and District Electric Light and Power 
Syndicate. 


Тнв prospectus of this syndicate, which will be found in full in our 
advertisement 


of the district for steam raising. An arrangement 
with the Council, by which the syndicate will be 


pital outlay on 
а refuse destructor and electricity supply scheme for the 
i ali the streets, and for private lighting for abont 
000 10-0.P. lights, including buildings, mains, engines, dynamos, 
usive of everything), at £25,000. “Тһе gross 
revenue should not be less then £4,600, and the working ex 
including directors’ fees, office rent, and all management c 


panies the prospectus, Mr. Medharst estimates the са 
com 


to over я ; 
District Council will light the whole district at 4d. per unit. 
The syndicate has made an agreement with the National Electric 
Free OR Setar ar A contract has been entered into with the 


ve sum of £25,000. The share capital is 
£22,000 in ordinary and deferred shares, and there are £7,000 4 per 
debentures. Interest has been guaranteed on the ordinary 


rporation to carry out the. 


Electrical Power Storage Company. 


Tun ninth general meeting of the shareholders of this com- 
pany was held on Thursday, July 14th, at the offices, 4, Great Win- 
chester Street, Mr. John Irving Oourtenay, presiding. 

Mr. Davin Surrn (secretary) having read the advertisement con- 
vening the meeting, the report was taken as read. 

The OnmargxAN, in moving the adoption of the report, said: 
Gentlemen, the balance-sheet which has been sent to I shows, 
after payment of debenture interest, a net profit for year of 
£4,389 ве. 5d., which, together with the sum of E242 0з. 2d. carried 
forward from last year, makes a total of £4,631 6s. 7d., out of which 
the directors recommend a similar dividend to that of year, Viz, 
5 per cent., carrying forward £356 104. 7d. During the year build- 
ings have been erected on part of the new premises mentioned at our 
last meeting, at a cost of £2,028 8s. 9d. New plant has been pro- 
vided verre роон 0 the works, at a total expense of 
£1,910 Os. 11d., and we have maintained existing buildings, plant, 
and tools, at a cost of £2,610 12s. 1d., so as to keep the whole of these 
in thoroughly good order. Notwithstanding the severe competition 
which now exists, I am pleased to tell you there has been a very 
considerable increase in the amount of basiness transacted over 
that of T previous year, and the increased space at our works 
has ona us to cope with the demand. Amongst the larger 


pool Corporations, new works for the Leith, Gloucester and 
lchester Corporations, and Morecambe Urban District Oouncil. 


consisting of specially heavy plates, so constructed and arranged as 
to be capable of being coul 


are type 
enters largely into the equipment of the principal electric light and 
power stations. While ref to this matter, I may mention that 
one in particular of our competitors is stated to be the only company 
that has had any experience in these heavy traction batteries. These 
statements probably arise from the fact that in this country there 
have been up to the last year or so but few electric power stations 
devoted wholly or even largely to tramway purposes, and conse- 
quently there has been no demand for this type of cell. But it is a 
fact that the methods of construction adopted by the largest accu- 
mulator manufacturers on the Continent were originally the outcome 
of the experience of this company and its immediate predecessors, 
and some of the foreign engineers came to our works at Millwall by 
t. Numbers of these batteries were manufactured under 
license from this com , and royalty on them was paid to us. We 
jme orders for this type, including one from 
the Liverpool Corporation for its tramway plant, and from the 
Metropolitan Electric Sapply Company for one of their lighting 
stations. The chief development in traction during the past yo.r 
has been the of a service of cabs by the London Electri al 
Cab Company, which cabs ply for hire in the streets, and carry 
сеге at the usual fares of horse vehicles. The whole of these 
are equipped with our Faure-King cells, 
battery capable of taking it a distance of 50 miles without re- 
charging. We have been unable to find any other storage T 
at present manufactured commercially in this country or а 
from which a run of more than 30 miles can be obtained from 


the same weight and dimensions of battery as ours. The service, 


which was started in August of last year, has been continued success- 
fully ever since, and we have at present in hand for this company 
oo for extensions, The Com ie Generale des Voitures 
in Paris and its allied com have о several sete of these 
Faure-King batteries for trical cabs, and they are at present 
ranning some four or five experimental vehicles with them, and with 
great success. With regard to improvements in secondary batteries 
and patents therefor, it has been the aim of the directors to ensure 
that this company shall always retain its premier 
storage battery industry, and with this object every invention which 
is brought to its notice is fully investigated, and where samples can 


be or obtained, they are oarefally tested in the company’s - 


laboratory, and no trouble or expense is spared in order to thorough! 
investigate the merits of each particular cass. Whenever there is 
reason to believe that the company's manufactures would be improved 
by the adoption and use of an invention, it is our policy, wherever 
ble, to make such ts as to ensure the company obtain- 
the sole right for its use. In the early part of the present year, 
owing to failing health, Mr. Frank King was compelled to tender his 


resignation as manager of the company. I need hardly say the. 
directors 


accepted this with great regret. In elec:ing him to a seat 
on the board we have been able also to provide fur his advice being 
obtainable on all points connected with the business of the company. 
It is a matter of considerable satisfaction to your directors that, not- 
withstanding the increase in of raw materials, 
staple article of consumption, lead, they are able to recommend the 
same dividend as paid for the last six years, and for this they are 
indebted to the steadily increased output of the works and ocnstant 
attention of the staff to economy in production. I now move the 
following resolution :—“ That the directors’ report and balance-sheet 
to May 31st, 1898, be and are hereby approved and adopted, and that 
{ ста. of 5 per cent. оп the pald-ap capital be declared payable 
th.” 


Bir James PexpER seconded the resolution, which was adopted 


unanimously. 


and each cab carries a 


tion in the 


especially of our . 


Sa wt cr .... ee . — 4 
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The election of Mr. King as a director having been confirmed, Sir 
James Pender, retiring director, was re-elected, and the proceed 
terminated with a vote of thanks to the chairman for presiding. | 


Consolidated Telephone and Construction Company, 


Limited. 


indeed, and the report 


be done in regard to the fature of the company. Mr. FitsGerald 


presided, and addressed the meeting on the position of the company. 
After the report bad been adopted fe 


ments of several shareholders yesterday, there seemed to be a desire 
to continue the business in the hope of times. We shall report 
the meeting fuller next week. 


Eastern Telegraph Company. 


Tux of the ditrctors of the Eastern Telegraph Company, 
Li , for the half-year ended March 31st last, presented 
to the ordinary general meet held in London yesterday 
states that the revenue for the od amounted to £472,784; from 
which is deducted £118,402 for the ordinary expenses, and £35,970 
for e diture relating to repairs and renewals of cables, &c , during 
the half year. After providing for 22,306 for depreciation of spare 
cables, and £6,887 for iccome-tax, there remains a balance cf 
£309,160, to which is added £41,904 brought from the preceding 
half-year, making a total available balance of £351,064. From this 
balance there has been paid—Interest on debentures and debenture 
stock £29,256, dividend on preference sh: 26 £20,296, an interim 
dividend of 2s. 6d: per share on the ordinat, shares £50,000, bonus 
to staff £27,344, absorbing together £127,496, leaving a balance of 
£223 568, out (f which the directors have placed £10,000 to the 
reserve fund for maintenance ships, £10,000 to the fire insurance 
fund, £10,000 to the land and buildings depreciation fand, 
and £69,000 to the general reserve fund. The directors now 
recommend the declaration of a final dividend for the year 
ended March 3186 last of 2s. 6d. per share and a bonus of 4s. 
per Bhare, amounting altogether to £130,000, both payable on 21st inst., 
ree of income-tax, and ma , with the three previous payments on 
ассо nt, a total distribution 
year on the ordi shares. A balance of £3,568 is proposed to be 
preis adn e cay ро uo Ms 5 the 
-year upon the company’s investmen other teleg com- 
panies. The Royal Assent has now been given to the Eastern 
Telegraph Company's Act, 1898, promoted by the company in Parlia- 
ment for the conversion of the 6 per cent. preference shares into 3j 
per cent. preference stock, and for other purposes. The new certificates 
are ready for delivery, and those shareholders who have not already 
exchanged their share certificates for the new stock certificates should 
do so at as early a date as possible. The Stock Exchange has granted 
an official quotation for the new preference stock. The directors 
consider that it is now expedient to convert the ordinary shares 
into stock, and in accordance with Article 28 of the articles of asso- 
ciation, the shareholders will be asked to sanction such conversion at 
an extraordinary meeting to be held immediately after the eral 
. In order to provide the capital required for additional 

cables from Porthcurnow to Gibraltar and from Gibraltar to Malta, 
and for other pu ‚ the directors have decided to issue a further 
amount of 0, A per cent. preference stock. In view of the 
necessity for additional office accommodation, incidental to the ооп- 
tinued development of the company’s business, the company, in con- 
Junction with the other associated telegraph companies, have pur- 
chased the lease of a plot of land situated in Finsbury Pavement, 
with the object of чс thereon а suitable building to provide for 
the present and probable future requirements of the whole of the 


ted telegraph companies. 


The eral half-yearly m 
held ы уым House, the ol 
in the chair. 


After referring to the deaths of Mr. Stronge and Lord 

the Onarnman remarked that they had been able to obtain the ser- 
vices of Sir Fischer as a director. The gross revenue 
amounted to £472,734, being a decrease of £7,088. Some of the 
decrease was undoubtedly due to the reduction of tariffs, but as more 
messages and more words were being sent they hoped in course of time 
to recoup themselves for those losses. The ordinary for the 
half-year amounted to £118,402, an increase of £8,293, principally 
due id edi ec a бе yes Part 3 = from the 
accoun their ships een fully enga effecting repairs, 
Oost of this year had been abnormally high; the ships had 
been employed by other telegraph companies. Royal assent had 
been given to the Bill, which would enable them to convert the pre- 
ferenoe shares into stock. It had bsen decided to lay an additional 
cable between Porthcurnow and Gibraltar, and between Gibraltar 
and Malta, and between this latter place and Alexandria. After 
further remarks the chairman mo the adoption of the report, 
туч rdinary 

a0 meeting then carricd into effect seals for 

into stock. | ds 


converting shares 


of this 5 


14s. per share, or 7 per cent. for the 
p | 


Monte Video Telephone Company. 


An extraordinary general meeting of this company was held at 
Winchester House yesterday, to confirm a resolution ata 
meeting held on the 6th inst., to give powers to reduce and sub-divide 
the capitalof the company. (The terms of re-arrangement of capital 
were published in the ErEcTBRICAL Review of July 8th, 1898. On 
the proposal of the CHaIRMAN (Mr. Herbert Ward), seconded by Mr. 
JONES, the resolution was confirmed. Separate meetings were then 
held of the preferred and ordinary shareholders, when agreements 
made between the holders of tbe various stock and the company for 
instituting the changes in the capital were submitted and approved. 


The Electric Construetion Company. 


Tax fifth annual meeting of the shareholders of this company was 
held yesterday at Winchester House, Old Broad Street. 

Sir Damn Ооорев, Bart., who presided, moved the adoption of 
the report, and stated that, although the volume of the company's 
business during the year had increased, the profits not 

і earned sufficient 


increased in the same proportion. Still they had 
to pay the full preference dividend and one of 6 cent. on 
the shares, in addition to adding som to the 


reserve fan 
yeat by a 
would be able to report a further improvement at the next annual 


meeting. 
Sir Нвивт О. Максе seconded the motion, and the report was 
adopted.. . “ү 


The Brazilian Submarine Telegraph Company, 
Limited, and the Western and Brazilian Telc- 


graph Company. 


Tam directors’ report to the extraordinary general Pg ev 
Brasilian Submarine Telegraph Company to be held at W 
House on Wednesday, July 27th, at 12 noon, reads as follows :— 
“The directors are glad to be able to announce to the 
that the negotiations for closer working between this company and 
the Western and Brazilian Telegraph Company, Limited, referred to 
in the recent balf-yearly report, have been now brought to a satis- 
factory conclusion, and have resulted in agreements between the two 
companies, dated July 14th, 1898, the approval of which by the 
shareholders is invited at the extraordinary general meeting convened 
for Wednesday, July 27th inst., at noon, a notice for which acoom- 
this circular. Prints of these agreements can be seen at the 
company’s offices. These two companies having been formed onder 
the same auspices, and being bound together by joint purse agree- 
ments, it has long appeared to the board that a closer union would 
greatly promote their common intereste, and tend to increased 
prosperity and increased stability if satiefactory terms could be 
arranged. After long and careful negotiation, the directors have 
been able to agree terms with the Western and Brazilian Telegraph 
Company, which they can recommend with confidence, and which the 
believe will meet with the hearty approval of the shareholders. 
attain as far as possible complete unity of interest and cf sear i 
ment, it is provided by the agreements to be submitted to the 
approaching meeting, that, immediately upon the approval of the 
agreements by the shareholders of this company, the London Piatino- 
Brasilian Company, Limited, and the Western and Brasilian 
Telegraph Company, Limited, every shareholder of the Western and 
B an Telegraph Company, Limited, and the Platino сорашу 
may exchange his shares for fully paid shares in the Brezilian Sub- 
marine Company upon the following basis, vis. :— 


Bhares in the Western Company to 
be transferred to the Brazilian 
Compeny. 


— — — — M 


6 ordinary shares, £15 each 6 ordinary shares, £10 each, 
6 erred shares, and 


6 deferred shares of £7 10s. >... 5 ordinary shares, £10 each. 


each 
3 shares, £7 10s. each 10 ordinary shares, £10 each. 
18 deferred shares, £7 10s. each | 5 ordinary shares, £10 each. 


Shares in the Brazilian Company, 
fully paid, to be given in exchange. 


Shares in the London Platino-Brazilian 
Company, Limited. 


2 ordinary shares, £10 each 1 ordinary share, £10 each. 


All amounts which, according to the above rates of exchange, would 
involve fractions of shares, will be arranged for by this company in 
cash on the basis of the market value for the time being of the shares 
of the Brasilian Oompany. To secure unity of management, it is 
arranged that directors from this company shall join the boards of 
the Western and Brazilian Telegraph Company and of the Platino 
Company, and that directors of the Western and Brazilian Telegraph 
Company shall jcin the board of this company, and that the united 
boards shall continue in office for five years. me modifications in 
the articles of association will be required to enable these arrange- 
ments to be carried ont, resolutions effecting which will be sub- 
mitted to the meeting as shown in the accompanying notice. The 
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egmement is sondifional on members of the Western and Brasilian 
Telegraph Company holding at least three-fourths of the share 
capital, their shares for shares in this company.” 


The notice convening the meeting says that it is called for the 
purpose (a) of considering and, if thought fit, sanctioning an agree- 
14th, 1898, and made between the Western and 


agreem 

the Brasilian Submarine . Company, Limited, of 
William Stratford Andrews pes and the 
Stratford Andrews of the third part; (0) of considering 

and, if thought fit, 1 resolutions prin 


Western and Brasilian Telegraph Oom Limited, ratifyio 
that agreement of the second pert, and the sald William Btratio 


mentioned, 
samé is hereby sanctioned and confirmed. 
. the articles of association of the company be altered in 


manner following 
* (1) There shall be inserted after Article 80 the following Article, 


Ма V 1898 appoint 
Tice ош Dinie t bs diens ef Qi open) as 

à m А ctors o oom ‚аз 
the opinion of Io сага may be expedient for the purpose ot Living 
effect to the provisions of the joint working agreement of July 14th, 
1808, and ( anything to the contrary contained in 
ee асое сс the existing directors of this company, or of 
the di | ted under this Article, shall be liable £o retire by 
„ during а period of five years from the date when 

agreement of 1898 shall have become absolute, in 
with the provisions therein contained.” | 


the end of the same the following clause, namely :— 

JC 3 or by proxy at an 
meeting of the board, but the ptoxy m himself be a director, and 
be appointed in writing under the hand of the appointor, in such 
manner as the board may require." Г 

“ ($) There shall be inserted after Article 99, the following Article, 
namely :— 

Art. 994.—An agreement (called in these рэк “The 

of 19999 dated July 14th, 1898, and 

e Western and Brazilian p Company, 
Limited, of the first ey an 
Company, Limited, of the second part, and this company of.the 


op 

necessary or expedient for the of effect to the joint 
of 1898.” purpose of giving ј 

"There shall be added on to the end of Article 110 the following 


* ' All remuneration under this article may be dealt with in such 
as, in the opinion of the board, may be expedient for the 
of giving effect to the working agreement of 1898.’” 


(2) ‘There shall be sddad on to the ead of Article 29, the following 
" All remeneration under this article shall be dealt with in auch 


y 
¢ working ; 
V "There Shell bs inserted after Article 42 the following Article, 


ta the ‘Joint Working 
Agreement of 1898") dated July 14th, 1898, and made between this 
company of the firs 


Telegraph Oom , Limited, of the third an ent 
rk g of the 1 d dno eid 0 
panis upon the terms therein mentioned), shall be, and the same is 


Crompton & Co., Limited. 


Мв. J. Таоттив presided over the annual meeting of the shareholders 
of the above company, held yesterday at the Oannon Street Hotel, 
and in moving tbe ad of the report, said that notwithstandin 

the strike at the works at Ohelmsford and the removal, they had 


mying t Orom 
would be given. y they had 
in a satisfactory manner, they would consider about declariag a divi- 
dend, and at the present time they were consi the sale of the 
Chelmsford Electric Lighting Оошралу to pay off loans. 

Mr. Свомртои seconded the motion, which was carried. 


City and South London Railway Company. 


Tax report of the directors, with statement of accounts for the half- 


year ending June 304b, 1898, to be submitted to the half-yearly 
ordinary general meeting of the company, to be held at the offices of 
the company, 46, King William Street, in the City of London, on 
Tuesday, July 26th, 1898, at 19 o'clock noon, states that the receipts 
from all sources for the past half-year have amounted to £27,552 103., 
and the cost of working has been £15,614 6s. 5d, leaving a profit of 
£11,938 3s. 7d.  Inelusive of the balance brought forward from 
December 1st last, UR net revenue account shows an 


total 
the de re stcck 


of £13,506 4s, 9d. r making provision for 
interest, a balance remains available for dividend of £10,498 2s. 8d. 


be paid ap 
stock, leaving a of £1,095 9з. 31. to be 
carried forward to the next account. The following table shows 
the number of passengers, exclusive of season ticket-holders, carried 
since the opening of the railway in each half-year :— 


Number of 


Receipts 
Half-yoar ended реи (9х Sur (including 

| ео holders). season tickets). 

i oe £ & d. 

December 31st, 1890 (11 days)... 165,000 1568 3 9 
June 30th, 1891 4 39 .. 24412342 19403 6 9 
December 31st, 1891 ... "t 2,749,055 19,798 16 6 

June 30th, 1892 2,813,164 20,931 4 2 
December 31st, 1892 3.117,602 22,002 17 5 
June 30th, 1893  . 3,146,656 458 6 9. 
December 31st, 1893 ... ve 3 093,851 22,067 14 10 
June 30th, 1894 wae 805 3,383,154 23,564 10 6 
December 31st, 1894. ds 3,275,649 23,540 12 4 

June 30th, 1895 885 i 3,113,199 23711 5 8 
December 31st, 1895 oe 3,172,438 23,780 3 7 
June 30th, 1896 vis 187 3,192, 24,031 18 0 
December 31st, 1896  ... ae 3,368,480 95,456 6 9 
June 30th, 1897. 9,437,810 ,AOS 0 
Deoember 31st, 1897 A 837,861 25,472 12 10 
June 30th, 1898... 3,478,977 26,356 16 4 
Totalsincetheopeningoftheline | 47,257,409 £350,587 14 8 


Although the receipts from passenger traffic show no increase over 
5 od lest ear, it is very that they 
have been maintained in the fine mild weather that prevailed 
during the first on of the half-year, and that last year the receipts 
for the month 


June were abnormally swollen wise heavy traffic 
occasioned by the Diamond Jubilee festivities. 


result has been 
obtained by a y increase of the mid-day and short distanee 
traffic. The progress with the works of the extension to Moorgate 
Street has been continuous, and the tunnelling is rapidi 7 ааа ај 
completion. The work of 2 ery 86. Mary Woo burch has 
been successfully carried out, and the large shaft for the lifts at this 
station is now being sunk. At Moorgate Street both station 
tunnels are completed, while at Lombard Street and Denman 


Street the construction of these tunnels is proceeding rapidly. 


—— ——— —2—4̈ ——uy—ỹ M 


Bites for the stations having been acquired, the work has been com- 
menced, and should be completed by the end of August, 1899. The 
property adjoining the depot at Stockwell, referred to in the last 
report, has been purchased, and pre tions are being made for the 
erection of the new éngine and boiler house for the reception of the 
additional plant required for the working of the extension to Moor- 
gate Street and Ciapham Common, and the requisite engines and 
boilers have been ordered. Of the new locomotives required three 
are under contract, and several otbers are being constructed in the 
company's own works. Thirty additional carriages have also been 
ordered. The Bill promoted in the present session has received the 
Royal Assent. Its provisions, as explained at the special ee 
February last, were but slightly varied in its through Par 
ment. The City and Brixton Bill has also received the Royal Assent, 
At the conclusion of the ordinary business the ше ill be made 
special, in order to sanction the creation and issue of the additional 
capital authorised by the Act of tho present session, and the exercise 
of the borrowing powers conferred under the same Act. The 22,500 
ordinary shares offered to the proprietors in February last were all 
subecribed for and allotted. e 5 per cent. terminable debenture 
bonds have now all been paid off. . 


The Telegraph Manufacturing Company, Limited. 


Ім another part of this issue will be found the prospectus of this 
well-known company, the list of 5 closing on Wednesday 
next, July 27th. The registered s eapital is £200,000, in 20,000 
5 per cent. £5 preference shares, and 20,000 £5 ordinary. The 
Telegraph Manufactarin g Company, Limited, incorporated in 1886, 
1g the vendor, and that company and its nominees take 6,600 pre- 
ference and 6,600 ordinary shares in part payment of the purchase 
money. The balance of both classes of shares are now offered to the 
public. The business to be purchased is well established, and seems 
to be in a very prosperous condition. Increased business has ren- 
dered additional capital necessary, and this will be provided by the 
present issue. The prospectus gives particulars of the valuation of 
the land, buildings, plant, mac „ &с., which is put down by 
Messrs. Faller, Horsey, Sons & Cassell at £70,390. These figures are 
exclusive of goodwill, patents, and other items, as shown. The 
vendor will receive £160,000 for the business and everything com- 
lete as a going concern, £100,000 being paid in cash, and the 
се in £33,000 worth of preference and £33,000 of ordinary 
shares. Three of the directors of the old company will be 
retained onthe board of the new company, and among the various 
agreements mentioned is one under which the company retains the 
services of Dr. John Hopkinson as a director and consulting engineer 
for four years. We observe that in consideration of his consentiog 
to act in such capacity, Dr. Hopkinson will receive in addition to his 
ordinary remuneration 250 preference and 250 ordinary shares. 
These will be paid by the vendor company from their purchase 
money. The accountants’ certificate shows that the average profits 
for the past three years were £16,483. For the last of the three 
years it was over £20,000. This is sufficient to provide for deprecia- 
tion, directors’ fees, preference iaterest, and to leave an ampe 
e 


uni s for & substantial dividend on the ordinary capital. 
iT surprised if the issue is not taken up very ily by the 
public. 


Telegraph Construction and Maintenance Company. 


Тнв half-yearly general meeting of this company was held on Tues- 
day, Bir R. G. W. Herbert presiding. 
The CHAIRMAN said that no accounts or resolutions were submitted, 


but, according to the usual custom, he would announce the interim 
dividend of 5 cent. provided by the articles of association. The 
condition of the property, and of the work proceeding at both the 


factories, was sa ry. Both the gutta-percha works and the 
cable factory were actively employed, and although the price of 
materíals had been rising, and it was increasingly difficult every year 
to earn large profits, it was a matter for congratulation that their 
works should be fully employed. One 5 event which had 
occurred since they last met was the launching of their cable ship, 
the Anglia, which was the finest cable ship afloat, and was so con- 
structed as to be able to be used for commercial purposes, and thus 
earn money when not being used on cable work. 


Dublin United Tramways Company. 


Tux report of the directors for the half-year ended June 30th states 
that the receipte amount to £23,365 13s., derived from the profits of 
the Dublin United Tramways Company and the Dublin Southern 
District Tramway Company, making, with the balance brought from 
last half-year, £24,288 lis. 6d. at credit of net revenue account. 
Deducting mortgages, debenture interest, and directors’ fees, a sum 
of £22,409 2s. 4d. will remain available for division. Out of this sum the 
directors have declared a dividend at the rate of 6 per cent. perannum 
on the preference shares, and at the rate of 4 per cent. per annum on 
the ordinary shares, leaving a balance of £400 5s.2d. Oonsiderable 
progress has been made during the half-year with the conversion of 
the Dublin United Tramways into an electrical system, involving 
capital expenditure 80 far exceeding £100,000, of which very little is 
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as yet reproductive. The working x gape by horse-power were 
TITO pet cont: of She) ron Pe Tm by electric power 4709 per 
cent. 


The City ef London Electric Lighting Company. 
Limited.—Return of gross revenue from supply of electricity. ly 
daring quarter ended June 30th, 1898 :—Gross revenue from publi 
lighting, quarter ended June 30th, 1898, £3,176: corres 
quarter last year, £3,155. Gross revenue from реве lighting, &c., 
less allowances to nne geting ас une 30th, £24,950 ; 
001; total, quarter ended June 
quarter last year, £26,156 ; 
& comparison, it must be remembered 
that since the commencement of 1898 the reduced charges of 7d. e 
unit, with a sliding scale reduction down to 4d. per unit for lighting, 
and 4d. and 3d. per unit for motive power, have been in foros.) 
Equivalent of 8-C.P. lamps connec on June 29th, 1898, 321, 700; 
increase during quarter, 11,040. Equivalent of 8-O.P. lamps con- 
nected on June 30th, 1897, 270,898; increase during corre- 
sponding quarter last year, 9,962. 


share 
y аз now paid up, carrying forward about 
‚493 76. 6d. in the previous year. above 
th the dividend at the rate of 6 per 
y paid in February ресё of the first half- 
ear, will be equal to a dividend of 6 per cent. for the entire year. 
T i be posted on August 12th, 1898, upon the 
register as it stood on 19th inst. | 


Anglo-American Tel h Company 
5 3 e 


July 11th, 1898. After pa the 
& balance of about £17,580 to be carried forward to the next 


account. 


, t and Power, Limited.—The 
Bright's Light an ; prospectus 


County of Leadon and Brush Provincial Electric 
Lighting Company.—The directors have declared an interim divi- 
dend on the preference shares for the half-year ended June 30th аё 
the rate of 6 per cent. per annum, lees income-tax. 


Globe Telegraph and Trust.—The directors recommend 
a final dividend of 4s. 3d. per share, making а total of 5j per cent. 
for the year ending July 18th, and carrying over £2,000. as 


TRAFFIC RECEIPTS. 


The Bristol Tramwa and Carriage Com Limited.—The recel for the 
тек ending July l6th, 1898, were iub 18. 1d.; period 
1897, £2,904 8а. 9d.; increase, £321 12s, 4d. 


| and South London Railway Company.—The receipts for the week end: 
is ae 17th, 1898, were 23273 week July 18th, 1897, £844; 
inorease, £83; total receipts for half-year, 2188 corresponding 
period, 1897, £2,777; increase, £51. 
The Dover Corporation Electric Tramways.—The receipts for the week 
ааш Flag P 1898, were £226 0s. 74.; total receipts to July 16th, 1808; 
8, à Е 


The Dublin Southern District (Electric) Tramways Company —The receipts for 
the week en July 15th, 1898, were £1,077 4s. ; corresponding 


week last year, £918 16s. 7d.; increase, £158 8s. 1d.; passengers wi. 
159,625; corresponding week last year, 126,550; aggregate to date, 4 
ls. d.; ate to date last year, £1,785 19e. 9d.; increase to date, 
£261 1s. 6d. ; open, 8 miles. 

The Live 


1 Overhead Railwa compan .—The receipts for the week ending 
July 17th, 1898, amoun to L6). ; corresponding week last year, 
21,506; increase, £185, | 


The Western and Brazilian Telegra Company, Limited.—The receipts for 

“the eck ending July 15th, Son. after Qedueting 17 per cent. of the 
gross receipts Nes 4 to the London Platino-Brasilian Telegraph Oom- 
pany, were £2,561. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock | Closing - Closing | Business done 
Present | or Divi t " Е ов uring | 
Issue, | NAME; Sban | the last threo years. ink | quae | S wen 
i 1808. 
| | | 1805, | 1:96. | 1897. | Lowest. 

137 African Direct Telegraph, 4 Y Debs. 100 4 99 —103 99 —108 101 u 

25 Amazon Telegraph, shares  ... d 10 | 355 6 — 7 6 — 7 sae 
125 Do. do. 5 Y Debs. Red. % 1000 аа et * | 92 — 95 92 — 96 
923 Anglo-American Telegraph ... ... ... Stock £2 98/2 18s| 3 64 — 67 | 64 — 67 n A 

8,038 Do. do. 6 95 Pref. Stock EA 188/25 66 6 €) 116 —117 |116 —117 |117 | 116 
8,088,020! Do. do. 5 Stock; ... . | 163— 162 |.154— 16 165! 156 

130,000 | Brazilian Submarine Telegraph 10 7 7 * d * 164— 16 | 152— 16] | 16 |... 

75,0001 Do. do. Debs. And series, 1 1906 100 5 111 —116 111 —116 тез 

44,000 | Chili Telephone, Nos. 1 to 40 000 5 4 i 81 ios 

10,000, Commercial Cable 100 | 7 8 8 * 180 —190 180 —190 EM 

918,397 Do. do. Sterling 500 year 4 96 Deb. Stock Red. Stock) ... 104 —106 104 —106 105 104 
224,850 | Consolidated Telephone Construction and атны 10/- | 14 3 h— ? js " 

16,000 | Cuba Telegraph ... 10,8 8 7 9 | — 78 7 

6,000 Do. 10 % Pref. 10 10 10 10 141— 15 15 — 16 " oy 

12,931 | Direct Spanish Telegraph . Ss 5 4 4 4 4— 6 4— 5 ы 

6,000 Ро. до. 10 % Cum. Pref. ..| 6 10 % 10 % 10 10—11 |10— 11 as 

30,0007 Do. do. 43 & Debs., Nos. 1 to 6,000 ... | 50 | 44% | 44% | 44% 102 —105% |102—105% i is 

60,7101] Direct United States Cable. ..| 20 | 24% 23 . [|10$— 111 | 11 — 114 113 | пд 
120,000 | Direct West India Cable, 44 % Reg. Deb. 100 e . . {100 —103 100—103 ns ee 
400,000 | Eastern Telegraph, Nos. 1 to 400,000 EM 10 | 64% | 64% 7 $ 171— 172 171— 17% 179 | 178 

70,000 Do. 5 Cum. Pref. 10 6 6 6 ví us 

89,900 Do. Debs., repayable August, 1899. 100 | 5 5 5 101 —104 |101 —104 28. id 

1,302,615} Do. 4 Mort. Deb. Stock Red. . Stock 4 4 2 4% 123 —127 123 —127 1233 „ 
250,000 Pastora EC дананы n China Telegraph ..| 10) 7 7 7 174— 18 17j— 171d 174 173 
o. 5 us. Gov. Sub.) Deb., 1900, red. ann. 

25,2001 { са "Sa i, dee 100 15% 15% 5 % | 98 —102 | 98 —102 " 
100, Do. do. Bearer, 1,060—8,975, 4,827—6,400 | 100 | 5 Ф 6 5 5 Ф 99 —102 99 —102 8 
320,0001 E Do. 4% Deb. Stock Stock| 4 4 4 124 —128 1124 —128 1241 

astern and South African Telegra; h, 5 % Mort. Deb., 85 m m 

39,100 1900 red. ann. drgs., Reg. b Mort. Deb. | 100 6 5 .. | 98 —103 | 98 —103 

46,5001 Do. do. do. to bearer, 2,844 to 5,500 | 100 5 6 .. | 99—102 | 99 —102 — 
300,000} Do. 4 9*5 Mort. Debs., Nos. 1 to 8, 000, red. 1909 100 4 4 . 102 —105 102 —105 jus Үт 
200,000: Do. 4% Reg. Mt. Debs. * Zub. * 1—8, 000 25 4 4 .. 104 —107 |104 —107% | ... ga 
180,227 | Globe Telegraph and Trust... 10 | 4 4575 | 4 114— 12 114— 12 12 | 113} 
180,042 Do. do. 6% Pref. Ps ee H .. 10 6 6 6 164— 17 163— 17 17 108 
150,000 | Great Northern Telegraph, of Copenhagen: . . 10 10 є |10 Y 10 29 — 80 29 — 80 293 298 
160,000! Do. do. do. о. 5 Debs. ... | 100 5 5 5 101 —104 102 —105 dus — 

› Halifax & Berm da Cable, 4% 18%. Mt Dbs.,w'n.1-1,200,rd.| 100 | ... T .. | 99 —108 99 —103 m 

17,000 | Indo-European Telegraph  ... - 25 |10 10 10 50 — 53 50 — 63 58 
100,000] London Platino-Brazilian Telegraph, 6 % Debs. .. 100 | 6 6 6 108 —111 [108 —111 is К? 
28, Montevideo Telephone, 6 95 Pref., Nos. 1 to 28,000 5 4 4 4 23 2 23 ai ш 
484,597 | National Telephone, 1 to 484,507  .. i 5 | 54% | 54% | 6 63 586 — 54 518 55 
15,000 Do. 6 V Cum. lst Pref. | 10 | 6 6 6 15 —17 15 — 1171 
15,000 Do. ` 6%, Cum. 2nd Pref. ... 10 6 6 6 16 — 17 16 — 17 ad m 0 
250,000 Do. ‚ 6 €, Non-cum. 8rd Pref., 1 to 250,000 5 5 b b bg— 58 | 5§— 55 5 5i 

1,320, 4710 Do. Deb. Stock Red. | Stock) 34 8j 34 100—105 100—105 ^ | ... " 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1| 6 5 5 §— f— 2 33 m 
100, 000% Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000....| 100 | 4 4 4 104 —107 104 —107 sas it 

11,889 | Reuters ies 8 | 5 5 5 8— 9 8— 9 81| .. 

8,881 | Submarine Cables Trust a s Сет. ... — *. |186 —141 186 —141 гга “a 
58,000 | United River Plate Telephone " 5 4 5 6 — 5 44— Ard 433 
146, 7331 Do. do. 6 95 Debs. Stock б bes .. |103 —196 |103 —106 aes “ee 

15,609 | West African Telegraph, 7,501 to 23,109 10 | 4. nil nil 81— 4 |. 4j |o vas 
213, Do. do. ‚б СА Debs. 100 | 5 5 |56% 99 —102 99 —102 101 e 

80,008 | West Coast of America, Nos. 1—80, 000 and 53, 001—538 ,008 a 8 тв Р i— 1 — È Qus "T 
150,000 Do. до. 4% Debs., 1—1,500 gua. by Braz. Bub. Tel. 100 | |.. |... | .. |108 —100 |103 —106 os sug: 

64,269 | Western and Brazilian Telegraph T m 115 8 2 8} 114— 12 124— 18 Er m 

83,129 Do. do. do. 5 % Pref. Ord . | - 7 6 55 5 7%— 8 84— 9 7 
. 88,129 Do. do. do. Def. Ord. 711 n i 44— 4 4 — 418 4 
380,521 Do. do. do. 4 5. Deb. Stock Red... Stock ... e. p e. 108 —106 108 —106 " ie 

^ 88,821 | West India and Panama Telegraph . 10 #% |1 2 E of $— c i 

84,663 Do. do. ч: в Cum. 1st Pref. 10 6% |6 6 7 8 — 8А 8 

4,669 Do. do. Cum. 2nd Pref. . 10 6% 8 6 6— 7 | 5— 7 sul ig 
80,000} Do. do. 38 5 " M . Nos. 1 to 1,800 100 | 5 15 б 104 —107 104 —107 ee 
1,163,000$ Western Union of U.S. Telegraph, 1 lst Mort. Bonds $1000 7 % | 7 7 105 —110 105 —110 га 
160,1001 Do. do. do. Ster. Bonds 100 | 6 % | 6 6 100 —105 |100 —106 га 
ELECTRICITY SUPPLY COMPANIES. 
| 

80,000 | Charing Cross and Strand Electricity Supply 5,65 % 8 * 7 * | na — n 1 198 18 13 

20,000 Do. do. do. do. 449 Cuff. Prof.| 5 . 

20,000 "Chelsea Electricity Supply, Ord., Nos. 1 to 410 271... m 5|5 8 6 = — O° 9 — 10 104 8§ 

60,000 | Do. do. do. 44%, Deb. Stock Кей... Stock 44% | 44% | 44% 118 —115 1118 —116 aa ae 

60,000 | City of London Electric Lighting, Ord. 40,001—90,000 .... | 10 | 5 7 10 25 — 26 20 — 27 ха 27 201 

10,000 Do. Prov. Certs. Nos. 90,001 to 100,000 £5 10 | ... iis 25 — 26 mc 27 xd des 

40,000 Do. 6 95. Cum. Pref.,1 to 40,000 ... 10,6 6 $ 6 16 — 17 174xd, 1 251 
400,000 . Do. $5 Stock, : Scrip. (iss. at #115) ‘all paid "EC 6 6 125 —180 ~’ 125 — 130 128 1 

80,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—80,000 | 10 | nil nil nil | 124— 184 | 134— 143 141 14 

10,000 Do. do. do. Nos. 80,001 to 40,000 £6 paid. 10 кез a 8— 9 94— 1 10 si 

20,000| Ро. do. do. 6 * Pref., 40,001— 60,000 1069,69, 695,|1441— 154 | 144— 154ха 15 | .. . 

17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 £6 Ba us ae к 8)4—' 44 84— Чха 4} 44 

10,000 | House-to-House Electric Light Supply, Ord. 101 to 10, 100 „ 8 — 9 94— 100 101 9% 

10,000 Do. 7 Ф Cum. Pref.. 5 7 7 7 941— 104 he 1 ME Iur 

62,400 Metropolitan Electric Baroy: 101 to 62,500 10149 |59 6 F 18 — 16 | 174—1 192 172 
220,0001 Do. 95 First Mortgage Debenture Stock | .. 44 44 44% 116 —120 116 —120 Ме in Y 

0,462 , Notting Hill Electric Lighting m n 10 2 4 6 144— 1 164— 175ха 173 | 163 

81,980 |*8t. James’s and Pall Mall Electric Light, Oord. 5 | 72% 10% 114 154— 164 | 17 — 18 172 | 162 

20,000 Do. do. Í Pref., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 ae ai 

50,000 Do. do. Deb. Btook Eed. . |Stock| ... — | 4 105 —108 |106 —108 а T 

43,841 | South London Electricity NE Ord., £2 paid. б ss . | 12— 24 | 2B 3} 34 | 8i 

79,900 Westminster Electric Supply, Ord., 101 to 80,000 5 7 5 9 is Ф | 16 — 16 154— 164 173 | 163 

Ц 
* Subject to Founder's Bheres. t Quotations on үшү, боек Exchange. 
erwise are full d. Dividends paid in deferred share warrants, Being aed s opu 
e аточ р are for d roar of the latter of one year and the frst part of the next. 
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SHARE LIST OF ELECTRICAL COMPANTIES—Continued. 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Btock Business don 
Present NAME. M Dividends for RES proce during week” 
Issue. dé the last three uly 18th. | July 90th. July 30th. 1808 
1896. | 1896. Highest. | Lowest. 
80,000 вине iE Ser e E n s. ДО} uu ts 164— 17 164— 17 1 “ 
; до. 6 um. . 80,001—40,000 ` 
1099 £7 pd. (issued at £2 10s. prem. all pd.) } I9 ж 104— 11 10j— 11 10g | 1048 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000  ... РА is 8| 24395 | nil | nil 1Z— 2 li— 21 2 1H 
90, 000 Do. do. Non - um. 6 % Pref., 1 to 90,000 2| 8 nil 4 2 — 21— 238 Е 
125,000% Do. do. 44 % Porp. Deb. Stock ... Stock "T 110 —114 110 —114 
50,000 Do. do. 44 % 2nd Deb. Stock Red. Stock 100 —103 102—106 
19,894 | Central London Railway, Ord. Shares Vus s .| 10 92— 10} 92— 10} 108 | 10 
129,179 Do. do. do. £6 pai 2 10 63— 6} & 
59,254 Do. do. Pref. half-shares £1 paid "pe xe lj 1j 11— 1i 14 
67,680 Do. do. Def. do. £5 paid ... |... |... ss 44— 4— 4 us Ss 
(830, 0001] City and South London Railway  ... ...  .. .. Stock 12% 144%] 1% 69 — 71 68 — 71 704 | 692 
22,600 | Do. do. Ord. shares, Nos. 1 to 22,500 £8 pd. | 10 EA 2;0— 3} 23— 85 M 
` 82,098 | Crompton & Co., Мое 1 to а I 8 11— 2} lj— 2} sing 
Do. 5% Ist Mort. Reg. Debs., 1 to 748 o 
82,850 £100, and 901 to 1,070 of £50 Red. e * 89 — 94 | 89 — 94 
99,261 Edison & Swan Utd. El. Lgt., A" shares, £3 pd. 1 to 99, 281 5 5 & 857 8 21— 2% 21— 27 
17,189 Do. do. до. * A” Shares, 01—012,129 | 5! 5 547 6 4— 5 4— 5 
194,023 Do. do. do. 4 V Deb. Stock Red. ... | 100| ... ae .. 101 —108 101 —108 
110,000 | Electric Construction, 1 to 110,000 ... is iss E 2| 5 7 6 2 6 24— 2i 241— 23 
16,943 Do. do. 7 % Cum. Pref., 1 to 16,343. 2| 7 7 7 31— 39 | 3j— 39 3i 
111,100 Do. do. 495 Perp. 1st Mort. Deb. Stock Stock| ... 5 .. |107 —109 105 —107xd 
91,196 | Elmore’s Patent Copper Depositing, 1 to 70,000 ... s 2| .. $us boc i— $ 8— f 
67,275 | Elmore's Wire Ма снег 1 to 69,385, issued at 1 p a. ues alll. Sees]. Mabe i^ i t 4 
9,6000 | Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 10 | 104 7 7 8 — 10 8 — 10 
12,500 | Henley's (W. E Telegraph Works, Ord. ... sci .10, 8 10 12 214— 224 | 214— 224 22 214 
,000 Do. о. do. 7 % Pref. ... . | 10] 7 7 7 184— 1 184— 194 194 
50,000 Do. do. do. 4% Mort. Deb. Stock... Stock 44 4 44% 110 —116 110 —116 
50, 000 India-Rubber, Gutta-Percha and Telegraph Works .. | 10 | 10 10 10 95! 214— 224 | 214— 221d 22 214 
800,000 Do. do. do. 4 o let Mort. Debs. | 100 |... Dus m | —1 102 —106 d 
37,500 Liverpool Overhead Railway, Ord. ... sii ; .. | 10] 2X 21 31 10g— 104 | 108— 104 T 
10,000 f Ро. do. Pref., £10 paid 10 5 5 5 9) 152— 16} | 153— 16 
87,860 Telegraph Construction and Maintenance ... sae ..| 12] 16 15 16 95! 36 — 89 86 — 39 88 871 
50,000 Do. do. do. 5 Y Bonds, red. 1899 | 100 | 5 Ø| 6 5 95100 —103 |100 —103xd | ... 5: 
540, 0001] Waterloo and City Railway, Ord. Stock  ... zs .. 11001... sale .. 1119 —124 |116 —121 120 | 117 


t Quotations on Liverpool Stock Exchange. 


| Unless otherwise stated all shares are fully paid. 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Birmingham Electric Supply, Ordinary £5 (fully paid) 104ха. 
House-to-House, 4395 Debentures of £100, 106—109. 
Kensington and Knightsbridge Electric Lighting, Ordinary Shares 
£5 (fully paid) 12—14; Ist Preference Cumulative 6%, £5 
(fully paid), 8—85. Debentures, 106—108. Dividend, 1897, 
on Ordinary Shares 10%. 
* From Birmingham Share List. 


London Electric Supply Corporation, £6 Ordinary, 34—4. 

«T. Parker, £10 (fully paid), 14jxd. 

Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
paid, 841—842. Dividend for 1896—6%. 


Bank rate of discount 24 per cent. (June 30th. 1898). 


The from the cells in like manner, be economically 
THE MUNICIPAL ELECTRICAL ABSOCIA- usd a when eher à d otherwise have to 
' TION, 1898. run рау loaded, эз. for eus ‚ when the load on the station was 
more * os could do, but considerably under the output of 
WITH Punt direct would be more than counterbalanced by the eim 
THE USE OF ACCUMULATORS CONNEOTIO more 
| = а number of men required to work it. Or when, by taking a share оѓ 
LIGHTING AND TRACTION SYSTEMB. the load at the “ peak,” the total amount of the plant at the station 
may be reduced. 
Ву Јони H. RI, Borough Electrical Engineer, Plymouth. f. may bo therfore stated, м a eral rule, that it will iy to use 
ACCUMULATORS have always been an essential of the equipment focum station, if they can charged 
of & continuous current lighting station, and air valua is becoming ! ри Or DAS ot Fhe нан ра. хошо 
тоге every day in al and stations, otherwise be working at an unecon load. 
In order, therefore, that the opinions ces of members may It is practically . юосаоаодо каш 
be obtained, this paper is presented with the hope that it may give аё all the plant working shall be kept at an economical load for 
I any length of time. The demand is constantly varying, and often- 
watts output VV ee e eee 
The efficiency of accumulators | e] will seldom exceed а Бе accumulators wo service, the being used 
il (р) . level the load on the plant. We all want our “load curve” to be a 
75 per cent. under ordinary working conditions, and since a steam Rostemitel line. and асосаи will Dép шю obtain Ош by Aling 
plant must always be used to charge them, it follows that a given the hollows with a charge, and by levelling the peaks a dis- 
output can generally be obtained more cheaply directly from the ыш. 
steam plant, F it can be run at an economical load, than from accu- Accumulators are of far more value in a station when used in this 
mulators. way, than when kept for the purpose of acting as a stand-by, in the 
But in deciding what is an economical load for any given set of event of a failure of any of the plant. Of course, when charged, 
steam plant, the whole of the plant—boilers and Ий ы жец M they are always available for this, up to the limit of their output, 
ngines and dynamos—must be taken into account. By proper sub- ^ bot primarily their use should be to supplement the plant, by helping 


e 

division of the dynamo unite, it will generally be f possible to 
коер ше running sets at а fairly economical load, But with the 
bo: and piping it is different. Steam has practically to be kept 
up for the whole of the 24 hours in as many boilers as will be re- 
quired at the maximum load, and the whole of the steam pi kept 
connected ready for use. So that at, say, under three- 
quarters of the maximum load, the steam plant is generally working 
uneconomically, because of the large “ stand-by "and radiating loeses. 
Therefore it would pay to run one of the dynamos, if necessary, for 
the sole ү трон of charging accumulators, when the load on plant 
as a whole had dropped to an uneconomical point. Or if a dynamo 
has to run in order to supply electricity for other purposes, and it 
can only be run under such conditions at a low load-factor, then it 


would pay to use its surplus power for charging cells. 


3 cost of a battery for p output (for five 


“one will brief кты the 00 “eh коюш in а), ү со 
uous current ting station, @ curren 
station, (S) the traction station, and (4) 3 lighting aad 
traction station. | 

CONTINUOUS CURRENT LIGHTING ВтаАттонв. 
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FIG. 9. 
the lighting circuit kept constant. And as the 
member of cells connected to the lighting circuit must be altered, so 
also must regulating switches be provided to vary the number of cells 
Seon ee шоссе: саз ш end cells шау 
the rest. These regulating switches are 
It is extremely important to watch that the 
never connected to a less number of cells than 
or else the intermediate cells will be liable 
be found practicall impossible to t ual mal gu 
y to prevent unequal c 

MEE of Не end celle, particulary d there be any load on 
4. battery the ч is going on. Nothing is more liable to 

s a whole, ve any uneq cha 
ven at a little sacrifice of efficien 12 
as a whole, in 


charged and discharged 
"dp n Unequ This is hardly possible 


Д 
jj 


Haste 
Th 
ur 
В 
H 


1. Unequal use of the celis leads 
› with the liability to reversals, and all its con- 


po — 
these reasons the t shown in fig. 3 is much to be 
preferred, EE fg 


All the dynamos are connected directly across the outers, the two 

CCF 
switches req & exoept w Ө ту 

discharged. The dynamos at all times give the voltage required on 
the bus bars, and there is no need whatever to vary their pressure on 
account of the charging of the cells. The extra voltage required for 
the charging is added to the voltage of the bus bars by means of a 
small “ booster in the cell charging circuit, and the rate of charge 
can be varied to any extent simply by varying its excitation. The 
boosters can be carried on extensions of the shafts of the smaller 


unite, as indicated in fig. 3, or may be motor driven if desired. 
Each side of the ba may thus be charged and asa 

whole, and when its pressure, is varied by means of back 
‚М.Е. cells as 


E 

A sign of the times is the tendency to favourably consider the use 
of accumulators in sub-stations. They should be charged directly 
from the mains during periods of light loads, the extra voltage being 
obtained by means of motor-driven boosters. Not only the station 
plant, but also some of the mains may, by this means, be kept eco- 
nomically loaded. 


ALTERNATING CURRENT LiGHTING Этазтокв. 


р ш nas err ine 


forthe exciting plant, and also, par- 
y in small stations, to 


up the supply during the hours of 


alternator. This may be done either at the time of the " peak” of 
the load, thus red the demand upon the boilers, or аё any time 
when there was only & small load on the station, such as after 
j) of the staff may 


If the alternator be excited from bus bars, fed by & common 
exciter, or exciters, the cells would be joined in parallel with them, 
ае the charging dynamo would take the place of all or some of the 
exciters. | | | 


If each alternator havea te exciter, then change-over switches 
should be provided, so that the cells may be used on any machine 
instead of its own exciter. 


when req 
Traction BTATIONS. . 


Aocumulators have earned for themselves а bad name in connection 
with traction systems, because they have in most cases been carried 
проп the cars, eacb set baving only its own car to propel. The result 

this has been not only large cost in handling, owing to the removal 
of the discharged cells en bloc, and the substitution of a freshly- 
charged set every few hours, but also rapid deterioration consequent 
upon the shaking, and the heavy electrical strains due to frequently 
starting the cars. | 
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With only one car to run, each set of cells has to be large enough 
for the maximum current taken at any time by that car, the average 
working current being probably not more than one-third the maxi- 
mum. But when a number of cars are run from one battery, fixed 
either in the generating station or in a sub-station, a far less jerky 
load curve is obtained. Owing to the рева of all the 
cars atarting together, the maximum output is much lower in pro- 
рыш to the average output, and the strains on the cells are much 

u 


Large transformers in sub-stations are much more efficient, and 
with a given capacity in kilowatts will allow of a much larger lamp 
connection than a number of small house transformers. In a similar 
way large batteries in stations or sub-stations are much more efficient, 
and with a given output will maintain a much larger ear service than 
if divided amongst а number of cars. ` 

Owing to the rapidly fluctuating load the plant in a traction 
station is y working only at a low average load factor. The 
machinery running myst be capable of meeting the maxim 
demand, while the average load not probably exceed one-half 
of the maximum. The advantages of accumulators are most 
apparent here, and the wonder is that more traction stations do not 


use them. 
(To be continued.) 


PARLIAMENTARY. 


Lompow Untrep Tramways COMPANY. 


Ox Thursday, last week, the Bill promoted by the London United Tram- 
ways Company for affording further powers for constructing tramways 
and 5 and for using mechanical power on their tram - 
ways, came before tbe Select Committee of the House of Lords, pre- 
sided over by Lord Ribblesdale. Under the Bill power is sought for 
the extension of the менү sur de existing lines from Kew Bridge to 
Hounslow, through Brentford along the Chiswick High Road, and 
from Brentford along the Boston Road to Hanwell, and for the appli- 
cation of electricity throughout the whole system. 

Mr. Littler, Q. C., Mr. Balfour Browne, Q. O., Mr. Lewis Coward, 
and Dr. Bernard O'Connor, represented the promoters, and Mr. J. С. 
Earle the Middlesex Oounty Council, who put forward the only 
opposition to the ВШ as amended by the House of Commons Com- 
mittee. 


Mr. Cowagp, in opening the case, explained in detail the objects 
of the Bill, and said the only question between him and his friend 
turned upon the agreements which had been made with the local 
authorities. In the course of negotiations before the Bill was 
deposited, and during its conduct through the other House, certain 
agreements had been come to between the promoters of the local 
authorities through whose districts the line was to be constructed, 
and in some cases it was agreed that payments or contributions 
should be made to the local authorities in respect of the roads and 
the maintenance and repair thereof. With regard to two of the local 
authorities, the ments that had been entered into had been 
struck out of the Bill by a Committee of the House of Commons, and 
there was one agreement now remaining, vis., that with the Chiswick 
Urban District Council. The actual terms of the agreement were to 
pay to the Council £350 per annum, commencing from the passing of 
the Act, for five years after; £500 per annum for seven years, and 
then £760 per annum, until the expiry of a term of 21 years from the 
passing of the Act. The considera for that payment was, that 
the local authority should defer e the power of purchasing 
eee 1903 to 1919. He understood that the 

hairman of Committees had allowed the agreement with Chiswick 
to stand, on the ground that the extension of the line was a good con- 
sideration for the sums which the company bound themselves to pay 
to the District Council. From the petition it appeared that the 
Middlesex Oounty Council took the view that the agreement which 
ensured benefits to the Ohiswick Council, should be participated in 
by the Middlesex County Council, but the promoters naturally wanted 
to keep faith with the Urban District Council of Ohiswick. 

.J. Оштон Ronnson, managing director and engineer to the 


London United Tramways Company, gave evidence in support ol 


the scheme. 

Mr. EABLE, on behalf of the Middlesex County Council, argued that 
the agreements with Acton and Hanwell for the payment of certain 
sums to them by the Tramways Company if they were really com- 
pleted still existed, and their exclusion from the Bill did not affect 
their validity. Although the local authority claimed to be the road 
authority, the Middlesex County Oouncil were obliged, on the certi- 
ficate of their surveyor, to bear the whole cost of maintaining and 
repairing the main roads upon which the proposed tramways were to 
run, and therefore the sums in question should be handed over to the 
County Council. It was evident that these payments were used by the 
5 Company as a means of overcoming the opposition of 
local authorities, and that was а thing which should be put a stop to. 

The Committee passed the preamble, and decided that any contri- 
bution received by the local authorities from the tramway company 
should be handed over to the Middlesex County Council, but that in 
the case of Chiswick an v itp men should be agreed between the 
District Council and the County Council. 


UnmoPPosED BILLS. 


On Friday a number of Bills came before the ExAMINEB, who 
decided that the Standing Orders had been complied with, and 
sitas the Bills for second reading. Amongst the Bills were the 
ollowing :— 


An Act to empower the Ohelsea Electricity Supply Company to 
acquire lands and erect generating stations, and for other purposes. 

The General Power Distributing Bill, which had already passed the 
House of Lords. 

Bt. Helen's Corporation Bill, authorising the to con: 
struct tramways in and near the borough of St. Helen's, and for other 
purposes. The Act gives the Corporation power to construct, main- 
tain, and use dynamos and other cal арры» ша to construct 
& station for generating electrical power, and either in connection with 
or separate from their electric light works, use dynamos, &o., for the 


generation of electricity. 

An Act to confirm certain provisional orders made by the Board 
of Trade under the Electric hting Acts of 1882 and 1888, 
oe the Chelmsford Electric Lighting Company to supply 

ublic and private light within the parishes of Writtle, Great 
7 rsen neos Springfield, and Widford, in the rural district 

maford. PS | 


To confirm the order of the Melton er orn Bui Lighting 
Oompany in respect of the urban district of Me Mowbray and a 


portion В. the rural district of Melton Mowbray, both in the county 
cester. 

Norwich (Extension) Electric Light.—Provisional order granted to 
the Norwich Electricity Company. 

Preston (Extension). -National Electric Supply Company, Limited. 
Provisional order in respect to the whole of the district of the Fal- 
wood Urban District Council and part of the district of the Preston 
Rural District Council. 

Provisional order to the Corporation of Warrington to supply 
within the borough of Warrington. 

Confirming the provisional order granted by the Board of Trade 
under the Electric Lighting Acts to the County of London and Brush 
Provincial Electric Lighting Oompavy, Limited, in respect to a vor- 
tion of the district of the Holborn District Board of Works and the 
district of the St. Giles’s Board of Works and the extra 
places of Lincoln’s Inn, Gray's Inn, Staple Ion, and Furnival's Inn. 

Confirming provisional order made to the Bolton Corporation for 
the borough of Bolton. 

To confirm the Kingswinford provisional order granted to the Rural 
District Council of Kingewinfori, in the county of Stafford, in respect 
of the rural district of Kingswinford. | 

Confirming provisional order granted to the Penarth Electric 
Lighting Company in respect to the urban district of Penarth, in the 
county of Glamorgan. | 

Prescot (Extension).—Oonfirms provisional order granted to the 
British Insulated Wire Company, Limited, in respect of the District 
of the Huyton-with-Roby Urban District Council in the county of 
Lancaster, and for the purpose of amending the Prescot Electric 
Lighting Order, 1895, with respect to the undertakers under that 


—Oonfirming order aathorising the 
General Electric Tramways om pen ; Limited, to construct addi- 
tional tramways in the borough est Hartlepool. 


ELECTRIC LIGHTING PROVISIONAL 
ORDERS. 


(Continued from page 79.) 
THE MARYLEBONE ORDER. 


Тнв Oommittee on this order resumed their inquiry on Th ' 
July 14th, when Mr. BBooxz-HrroumG, chairman of the Hl 
Lighting Committee of the Vestry, was further cross-examined. In 
reply to Mr. FrrzamBALD, O. O., one of the counsel represen the 
Metropolitan Electric Supply Oo the opponents the 
order, the WrrwESS said he was quite aware that in cases such as 
Bath, Liverpool, and Leeds, where the municipal authority had come 
in after a provisional order had been granted, they had bought out 
the company. He, himself, had advocated that oourse as far as 
regarded the City of London. The company, in June last year, gave 
notice to their consumers that the price would be reduced to 6d., as 
from January lst of this year. At that time the order might 
not have been mentioned in the Vestry; but the question 
had been agitated in the parish for two or three years. His own ` 
view was, that in the event of the Vestry getting the order they 
should supply the light at a reasonable price, and, if possible, devote 
any profits they might make to the improvement o£ the parish, either 
by lighting, or, perhaps, in the relief of rates. They would supply 
the light under the Brighton scale, by which the charge was reduced 
after the first hour. The first initial outlay under the scheme would 
be some £76,000, and possibly the Vestry might have no objection to 
the expenditure of a quarter of a million if they thought it would be 
profitable. It was advantageous to a parish to have two com 
working in the same area, because in the event of a temporary 
down of one system, the other company would come and render 
assistance, provided that they worked on amicable terms. | 
Re-examined by Mr. WonsLEzv TaívrLom, Q.C, Mr. Ввооки- 
Hrrcniwa said the Vestry were unanimous in applying for the order. 
They had 61 miles of streets in the ит and only about rinse, рер 
of a mile of them were electrically lighted, and if they obtained 
order he considered they would be able to make a great increase in 
public lighting with advantage to the inhabitants. The Oommittes 
bad never obetructed the company in their just demands as 
the laying of mains, &c.,—on the contrary, they were prepared 60. 
aseist them. 
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Mr. J. E. Warten, M. I O. B., member of the firm of Kincaid, 
Waller & Manville, in reply to Mr. TAYLOR, said that his firm had 
advised the Electric Lighting Committee of the Marylebone Vestry 
in regard to the provisional order they were now seeking to obtain. 
The area of Marylebone was one in which he should say there was 
ample room for two competing companies to work side by side. Two 
companies thought it worth their while to apply for powers to get 
into the area. "There was not the slightest reason why the existin 
company should not participate in the development which wo 
undoubtedly take place if the Vestry lighted all the streets by elec- 
tricity. Tbe Vestry would not compete unfairly with & company, 
because they were subject to certain charges which a company was 
not. For , they were under obligation to repay the whole of 
their capital within a certain number of years. ere would be a 
large field for the operations of the Vestry without in avy way 
шсш es the business of the company. He did not see any 
reason why the Vestry should go below the ordinary market value in 
supplying the light to the public for private purpc ses, but he thought 
they t light the streets under cost price. The Vestry would be 
able to ntilise their refuse for the purpose of obtaining their light. He 
was told that the Vestry paid £30 a year to the compary for each of 
the six street lamps in Regent Street, but he should say that the 
Vestry would be able to supply at a much lower figure than that— 
probably £20 or less, 

In cross-examination, the Wirmwiss said he was surprised to bear 
that the actnal charge of the. Metropolitan Company for their public 
lighting. worked out at 144. per unit. Hampstead Vestry charged 
den Islington 4654. and St. Pancras 4:254. for their public 

К. | 

Мт. BALrOUR Browns addressed the Committee on bsbalf of the 
opposing company, and pointed ont that the question was moet 
haportant and far-reaching, for they were asked to sanction an 
absolutely new principle in legislation. A serious attack was 
made on capital just when it should be the aim of Parliament 
to induce capital to remain in the country. The result of the 
estry's a was that the shares of the company had gone 
from £31 to £14. He joined issue with the Vestry when they con- 
tended that the right of competition was expresaly reserved for the 
local authority. He contended that the Board of Trade considered 
that there should be no competition by the local authority until after 
42 years. In all cases of gas and water, the company was fully com- 

before there was any competition by local authorities, snd 
that. was good for [зай ууз water, it should be good for electric 


<j 


light undertakings. total capital of the com waa £783,600, 
involved for 42 years over the whole of their districts. In Maryle- 
bone alone they spent £219,733, and to say that should be 


rendered of no value by the competition of the local authority was 
ary to all precedent. With regard to electrici'y, that was the 
first time he had ever heard of competition by a local authority. In 
1896 there was a company in Bath supplying electricity under a seven 
pa license. Both the oompany and the local authority applied 
provisiopal orders, but Parliament made them purchase the com - 
pany, while only that year an application by the Lesmington Oor- 
poration was thrown out, because they could not agree upon a 
purchase clause. The Vestry could ruin the company, and Parlia- 
ment so far had never allowed confiscation. _ 


g 
litan Company obtained the Marylebone area, and 
it was considered that the sgreement with the Vestry was a security 
for the investors’ money. He certainly considered that the agree- 
ment guaranteed the company for the 42 years, and he considered the 
competition of the local authority would be unfair. 
Mr. Warn Ооврин, manager of the Langham Hotel, spoke in 
terms of the light supplied by. the company. Their 
light came to between £1,200 and £1,300 a year. 
The Committee adjourned. 


MARYLEBONE Provisional ORDER. | | 

The Oommittee of the House of Commons resumed their hearing 
sot gd application of the Marylebone Vestry for a provisional lighting 

on 0 Ў * 

Mr. Franr Ка; managing director of the Metropolitan Electric 
Bupply re was called, and stated that the company had 
expended £319,735 in Marylebone, and had 41 miles of conduits and 
122 miles of cables. Their average dividend had been 22 per cent. 
They had met every demand made upon them, and it was not fair 
that the Vestry should come in and compete. The company was in 


а position to supply the whole of the district. They were capable of 


supplying both a continuous and alternating current, and that did 

away with any пессваібу for allowing another company to come in. 
By the CHAIBMAN: The continuous current would require a different 

set of mains, and they had given notice of intention to lay such 


Oontinuing, WrrwESs said they had never bad any difficulty in 
laying maine till just lately with the Marylebone Vestry. 

Mr. Бовивт HAMMOND, consulting engineer to numerous local 
authorities, gave evidence against the order, and said he did not con- 
sider that a local authority should come into au arca aud compete with 
an existirg company, unless they purchased the undertaking. 

. Mr. WonsLxT Tay or, Q C., in replying upon the application for 
the Vestry, said that the real and avowed object of the company in 
the granting of the order was that they might have a 
„ There was no doubt that if the order was refused to the 


Vestry, another company would come in, and then instead of there 

eing competition there would be combination. The Vestry had a 
statutory right to introduce competition either by themselves or 
another company, and the company were perfectly aware of that at 
the time they received their provisional order, There was, he 
believed, room for the Vestry without trenching in any way upon 
the interests of the company; there would only be fair mercantile 
competition between them. 

After conferring together in private, the Ohairman announced that 
in the cave of the Marylebone order they found that the provisional 
order should not be confirmed. 


Decrsiox IX THE BERMONDSEY APPLICATION. Ў | 


After the conclusion of the Marylebone case the CzAIBMAN said. 
In the Bermondsey case we suggest that the order should be with- 
drawn, as the point raised in it is not, in our ре. ripe for discus- 
sion. We are of opinion that the local authority should consider the 
question in the light of purchase. We think that if by an original 
order, or by purchase, any local authority becomes the sole power for 
electric lighting in its district, it should not be interfered with by 
competition from the granting of а provisional order to апу company 
in such district. » 

Mr. LITTLER, Q O., said the position bad not been discussed in the 
light of the decision, and he would have liked time to have con- 
sidered it. i 

The OHaIRMAN said they had suggested a course for the future, and 
bad pat them perhaps in a better position by offering an alternative. 
They were prepared to decide. | 

Mr. Ілттгвв said there were some cases where it would be better 
to go downstairs than be kicked down. If the Chairman would allow 
the order to proceed, they would accept а clause that they would 
take no steps till they had purchased so much of the undertaking as 
was within their boundaries, either by agregment or arbitration, 

- After further discussion the CzHAIBMAN said the Committee would 
meet again on Thursday to consider the point raised. | 


THE TELEPHONE INQUIRY. 


(Continued from page 103.) 


Tux Select Committee on Telephones resumed its inquiry on Friday 
last, Mr. Hanbury presiding. 

Mr. J. 8. Forsas, replying to the Chairman, said he was the Ohair- 
man of the National Telephone Company. 

The Снатвмли: What we particularly wish to get from you, Mr. 
Forbes, is information as to the precise Locus standi of the company 
before this committee, and, first, as to the ig position of the Post 
Office with regard to competing with you in existing areas. You 
recollect the Treasury Minute of 1892, which distinotly stated that, 
ehould hereafter licenses be granted on other principles, no company 
now or hereafter to be licensed would have any grounds of com t 
as to want of faith on the part of the Department ?— Yes. 

The agreement strictly provided for competitidn ?—Yes, but with 
qualifications. | 

What are they? We should not have consented to give up our 

sition if & condition of that sort were to be tsken too literally. 
Before we did consent to the agreement I had conferences with the 
Chancellor of the Exchequer (Mr. Goschen), the Postmaster-General 
(Sir J. Fergusson), and with hie successor, Mr. Arnold Morley. Of 
course, their difficulty was that it was not competent for the Govern- 
ment to abrogate their absolute powers in a matter of this sort. But 
the result of the conference was that promises were given to me by 
Mr. Goschen, Sir James Fergusson, and later, by Mr. Arnold Morley, 
that this condition would not be taken too literally. | 

You bad a verbal promise from Mr. Goschen ?—Yes. ; 

Oan you give us a little more y what that verbal promise 
was ?—I called his attention to the qualifications іп his speech in the 
House of Commons on Dr. Oameron’s motion. There were in that 
speech certain qualifications, and certain indications of what the 
Government would do in certain events arising. He specifically De 
forward that, as regards the Telephone Company, if they were not in 
а place, or, if, being in a place, they cond the business so badly 
that they ought to be ousted, they might be ousted, and the Post- 
master-General, either by himself or by a new licensee, might take 
up а competitive position. Those are not the precise words, but that 
is what I understood by it. І asked what I was to infer from that, 
and I was told that so long as we condnoted the business reasonably 
wall we were not to be ousted in favour either of the Post Office or of 
other people. : 

There was a clause reserving the powers of the Postmaster-General 
both in the heads of agreement of 1892 and the ПУ by agreement 
of 1896 ?— Of course the agreement is drawn y by Bir Robert 
Hunter, who is, very properly, extremely sensitive about the 
privileges of the Post Office, but I am not standing on that sgree- 
ment as it was drawn with the distinct pledges from the authors 
to me. 

Then really the agreement before the public must not be read in 
its literal sense ?—I don't know how the public may read it, but I 
read in the sense which Mr. Goschen and Sir James Fergusson and 
Mr. Arnold Morley, not in а casual talk, but over and over again, 
suggested was the condition on which we were to enter upon the new 
position by abrogating tbe powers which would have made us in- 
vulnerable against the Post Office. The hcads of agreement were 
signed in 1892, but the ent iteelf, in consequence of this very 
question of whether we would,or would not go in on the mere 
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abstract interpretation of that agreement, took four years to perfect, 
and it was during the negotiations which extended over that period 
that these assurances were made over and over again. We would 
not have concurred in the policy of the Government but upon that 
pee or promise. Constructively, it amounted almost to а pledge 
writing from Mr. Arnold Morley. What I rely spon and what 
all men of business and honourable men would rely upon—was the 
assurances from the highest quarter, which assurances were calcü- 
lated and intended to allay my alarms, because I was the negotiator. 

Assurances which were not written and which do in fact alter the 
terms of the agreement? No. 

Was Mr. Lamb present at these interviews ?—At some of them. 

Was he présent at the one with Mr. Goschen ?—Yes, I think he 
must have been. 

Have you read Mr. Lamb's evidence before the committee of 1892, 
in which he said that the right of the Post Office to compete with 
the company had been distinctly reserved ?— Zo it is, but the 
of those who negotiated the on the part of the Were 
that it was not to be too construed. 

‘Before the committee of 1896, Mr. Lamb said that there was no 
doubt that the Post Office, without any breach of honour, contract, 
or faith, could grant additional licenses?—Do you agree with Mr. 
Lamb ?—I have my doubts as to whether the Post Office could do it 
without a breach of honour. 

You were examined before the committee of 1895 and said, on the 
uestion whether there was any honourable agreement that the Post 
fice should not grant compe licenses :—" The Post Office are 

absolutely free. 1 would go 


on the of Post Office, or any pro 
кы. On the contrary, Бош 


у 
Butifthey did so, they would be breaking the pledges made by 
r. Goschen and others as to the circumstances in which the discre- 
* is ed o d hig ant promises 
re 1s absolutely no record of such highly im 
which alter the whole effect of the agreement ?—I do not see that it 
altersit one bit. Ido not think you approach the thing from quite 
the right point of view. What was the position of the parties to the 
@greement at that moment ?—We were not seeking any favours from 
the Post Office. We were quite satisfied with our position. We brought 
this en into being, we ran enormous , and we had t 
millions of money. I wonder that it has not struck anyone we 
were nothing but the agents of the Government in carrying out and 
maintaining their monopoly. We were deprived of the benefits of 
our invention by a legal decision in respect of what the Post Office 
шопороу covered. We were the agents who then, and probably 
now, know miore about the difficulties and possibilities of the business 
than anyone else. It was put to us, “ will you incur these conditions 
for reasons of public policy?” We claim to be a branch of the Post 
Office, and what were we to do? Iconsulted my directors, and they 
were not at all so keen to abrogate the enormous powers which they 
against any competitors; but it was felt that, as agents of the Post 
Office, they were bound to submit their views to the dominating 
partment, and particularly when the matter was put to us 
by the heads of the Treasury. Mr. Goschen was good enough 
to enlarge a good deal upon it, and we were to co-operate 
6 of the Department as far as we could. We were to 
take phoscescn od. our эң wires end speed money’ ln елек жет о 
on of our ret, money 
the trunk communications. What Duns Gp fium time to time was 


ЖА 


the effect of the hones upon the public revenue, and whether it 
was wise to pop the telephones at s great loss and at the risk 
of destroying the. phs 


Assu your position of 5 with the Post Office, and 
i compete with you, do you 
st the Post Office in every area, 


possession of the whole of the 


à 
E 
; 
i 
| 
3 
І 


country, and it was a question how much we were to give up in 
“шоо Би . 

N is a large part of the country not divided into areas now. 
It the Post Office created an area there, for its own purposes, would 
you have a right to compete ?—I think not. 

Would you be in а position to refuse to connect your subscribers 
with the new area by the trunk wires?—No; any contpetitor can 
from any area call for any subscriber on our system. 

Are you authorised to com in such а case under the agreement ?— 
I sh not think so, without the oonsent of the Post Office. 


The `Онатамли said be would ask Sir Robert Hunter what his 
opinion was on the question. 
Bir Roszsr Ноитив said his view was that if the Postmaster- 


cation with the National hone 
company would have a right to transact business in that new area. 
HAIRMAN (to Mr. Forbes): There is no 55 нилар, 

between the Post Office and the National Telephone Company 
the company shall not exercise its rights as to competition ?—Not at 
all; there is no limitation of the powers which we now possess. 
Beyond those areas we cannot into any other area without the 
consent of the Postmaster- 

Apart from the question of competition, would you put such an 
area as I have suggested in connection with your subscribers by means 
of the trunk wires ?— On conditions; if the Post Office in area 


'do not fear the Post 


wished to the access for their subscribors to the subscribers of 
rumbo ould pay toll to us for performing one of the terminal 


services. is my view of the agreement, but if the solicitor to 
the Post Office says that we could compete, I do not wish to walve our 
legal rights now. 


Md be gould Pe eredi, шл Mo Carpete mi Jc prer 
free hand he woul willing to com with you ?—We 
competition. but the result would be that 
we should between us make a mess of it. We should make the ser- 
‘vice chaotio, and we should throw away vast sums of money. We 
were always willing to do whatever the Office wanted, but they 
had no stable policy, and we never knew what they wanted. They 
could never make up their mind as to what they did want. 
Then you say it is a great public inconvenience that there should 
be two rival sc ра рн засаа 

Bat the public convenience revented you from competing 
р were in possession 
Post Office that 


ty com with you ? 
In 1895 you 
corporation com 


ming licenses to municipalities, would 
ask, and I think very fairly, that they should compete with you on 


peti 
ut on more CC when the man in 
E that area kis developed the business and has overcome all the 
risks and difficulties. ö 


ol 
com slve ыты 25,000, O00 for on. The 
m ле have the advantage of starting w we have 
now arri 


m 
We have the right to conduct our business 
But, though we have the power, we do not give preferenoes. All 
assertions of that sort are quite unfounded and unjust. There has 
been a great deal of suggestion, but not a shred of evidence. Of 
course, we cannot the zeal of thousands of agents, but the 
board of directors гы: no knowledge whatever of these preferences, 
which are a regular : 

But Mz. Lamb and Mr. Preece say that it isthe giving of these 
references VVV the Post 
се? That is not so. Iam surp ‘at gentlemen so eminent 
and competent falling into such an error. | 
Will you enter into an engagement not to give preferences ?—On 


ferences of any kind. 
for an that 


company is not obliged to serve everybody, and the Post Office 
is, and the municipality would be?—The company would undertake 
to supply everyone who applied, on conditions. We cannot put our 
valuab instruments into piace where they might be sold or pawned. 
But we would undertake to serve all a plicants as to whose respect- 
ability and substance we were satisfied. It would be folly to refuse 


a reputable customer. | | 
as to wayleaves above ground. Is it not the fact that you 
refuse to serve even substantial persons unless they allow you to 
your wires over their roofs ?—That is in our contract. But even 
the Post Office would only be bound to give service to the extent of 
their capacity ; ane E ay oome not get wayleaves, they would not 
serve. condition we impose is the same for all subscribers. 

The Post Office have not the power to make such a condition ?— 
Iam sorry for the Post Office if they have not. Without it the 
business would be impracticable. 

You have another advantage over a municipality. Having so 
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many areas, could make them bear the expense of a 

Seen competition vit municipality ?—I am much obliged to you 
In reply to further questions from the Onaman, Mr. Fonpas said 
he did not think it was reasonable from the point of view of the 
development and i servico that the munici- 
pality should have the power of veto in regard to the streets. There 


would not spend another in develop 

The Оон во then adjourned. | 

At the resumed sitting of the Committee on Tuesday last — III. 
Hanbury the cross-examination of Mr. J. B. the 
chairman of the National Company; wee 
Replying to Mr. Banruny, Mr. Forsas that they would not 
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out the work satis- 
General gave you a verba] understanding that 

there would be no competition ?—Yes ; and Mr. Goschen was 
of the interviews I 


You consider that Mr. Goschen’s speech in the House of Commons 
formed of the contract entered into ?—Yes. 
€ * with Mr. 


| part 
of one of the contracting par and 
there is no written memorandum about it at all ?—It is burnt into 
Goschen is I should 
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You say that the company was in an invulnerable обете 
they allowed the Government to take over the trunk TY . 


But have had a mono 355 From 
the a reasonably fair one in regard бу its 
| but it could be made extremely unreasonable by some 
action of the Goyernment in the meantime, and until I know what 
to do I cannot say whether the bargain is a good one 
one for us. 


the shares of the National Telep Company пом stand, 
I believe, at & very high premium in the market ?— 

I may call the popular and ignorant way of putting the matter. Iè 
is really not true. . oe 


Базе атоо flacht іп that tition promotes cheapness 
saying com 0 
?—Oompetition applied 8 gs is wholesome, 
to others i$ is just tho reverse. In the. case of so delicate and diffi- 
cult a service as the telephone, competition would поё result in 


efficiency. | "W^ 
By Sir James WoopHOUS2: He objected to the granting of licenses 
to munici on two broad grounds—fitst, that it ч be incon- 
sistent the equity or un arrived at bétween the com- 


eq 
pany and the Post Office; an 


secondly, because it would admit of 
competition. It would cert 


y be a violation of the spirit of the 
agreement were such licenses granted. He did not attempt to get a 
stipulation in the heads of the t, or in the subsequent agree- 
mant, that the Post Office not grant competing licenses either 
оош VVV 

Mr. ARNOLD Мовгвт, who was Postmaster- General from 1892 to 
1895, was next called, and in reply to the Онатвмли, said he was 
perfectly conversant with the Treasury minute, the heads of agree- 
nens sinon у вг Ташо Кош ава Wd Ше Darse EIE: 
men : 

While you were! Postmaster - General, had 
reading the heads of the agreement in any other than their strict 
meaning 7—No. I had known there had heen | 
versations between my predecessors and the Ohancellor of the 
Exchequer of the late Government and the National 


conversations and negotiations t 
informed by the Post Office officials of what had taken 

Did you get it direct from Sir James Fergusson ?—No; I had no 
communication from him. 


—J. inding on the P 
Office, both legally and in honour. There had been 3 
assurance, W I gave myself on several occasions, that the Depart- 
ment and I, as head of the Department, would do their best to carry 
out the agreement in the interests of thé public, and make it a 
success. id 

You have heard what Mr. Forbes has said as to some verbal under- 
standing which was to modify the actual terms of the agreement ?— Les; 
I heard nothing of that d the three years I was at the Post Office. 
I had conversations with Mr. Forbes, and he tried—1 think very 

concessions from the Post Office with regard to com- 
areas, but there was no mention made of any undertaking 
or obligation. ? 

Yon say Mr. Forbes tried to get concessions. Did he, as а matter 
of fact, get them ?—М№о ; I gave no concessions, be A the general 

be to make the 


agreement. 
Is it not a fact that the clause relating 
of 66 
the tame as the clause in the comp agreem 
not say whether they are the same word for word, but they are in 


spini certainly, and they left the Department absolutely unhampered, 
utely free. 


During the whole three years you were at the Post Office you 
understood that these agreements were to be read in their legal 
sense—that there was ho honourable understanding that they were 
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to be read in any other sensé?—Oertainly; that was my impression, 
and I heard nothing to the contrary. e iid - 
Would you have felt free if you had wished to give a license to a 
‘agompeting company ?— I should have felt 55 free in any case, 
although my own opinion was very strongly ‘against competition, 
unless the Post Office was forced to it in the public interests. ' 
That is your private opinion, but йз а public official, you would 
have felt that there was nothing binding you in law or honour to 
prevent you granting a competing license ?— Certainly not? and I 
think Mr. Forbes admitted that before the Committee of 1895 | 
Did you feel perfectly free, tco, to do аё you chose with regard to 
areas ?—Y es, both as regards the creation of new areas and the exten- 
sion of existing areas. ARE. "a 
There was no understanding binding you tó use your discretion in 
any sense favoursb'e to the company ?—No, except the pen 
assurance, which I understood been given, and wbich I gave 
myself, that we shoold act in a reasonable spirit, and with the object 
of making the policy of the agreement a success. | 
In reply to other questions, the Wrrunss stated that he left Mr. 
Lamb a free hand in working out the details of the general scheme 
&» to areas, subject, however, to the observance of the principles 
embodied in the memorandum of which he had approved. He thought 
the Post Office was the only body which could give a really effective 
telephone servíce to the whole country. Personally, he was opposed 
to giving municipalities the power to work the telephone. That 
power should be reserved, and should be exercised only in the case 
of the National Company not giving a service which was efficient and 
fairly cheap. If they had two separate systems competing in the 
same area they must have waste and great inconvenience to the tele- 
phone subscribers, half of whom would be under one system and half 
under the other system. 
The Committee then sdjourned. 


' 
— 6] 


LONDON COUNTY COUNCIL. 


Ат the weekly meeting on Tuesday the Council resolved to lend the 
Hampstead Vestry £39,980 for extensions of buildings and additional 
electric lighting plant, and £28,840 to the Vestry of Islington for 
mains, conduits, arc lamps, and transformers. 

The Shoreditch Vestry 
for electric lighting дрон . With re to this, Finance 
Committee stated: “Of the amount applied for, £17,029 is stated to 
be for engineering works, made up as follows: £4,984 for additional 
expenditure on boilers, £9,068 for additional mains, £1,312 for motor 
traneformers, &., and £1,665 for sundry expenditure, including 
£1,000 for steam mains, pumps,'&c. The Council's engineer reports 
that sufficient information has not yet been given to justify the ontla 
of £4,984 for boilers, and that it appears probable that part of this 
outlay at least shonld be charged against the dust destructor portion 
of the work, and that of the £1,665 only £300 of the item of £1,000 
for sundries appears properly chargeable to the electric lighting 
outlay, and that for the present the loan should be limited to the sum 
of £11,945." The Committee concurred in this view, and the Oouncil 
resolved to restrict the loan to £11,340. \ 


UNDERGRJUND TELEPHONE Рриз. 


In May last the Council decided to require the National Tele- 
one Company to enter into an agreement embodying certain con- 
tions with regard to the underground works which have been 
executed by the company under the conditional consents given by 
tbe. Council on various occasions. The agreement will shortly be 
ready for completion, and the Highways Committee asked that the 
= of the Council should be affixed to the agreement as soon as 
ready. | 
| Tum SOUTHWARK PROVISIONAL ORDER. | 


The Highways Committee reminded the Council that last February 
diss val was CCC 
out by the County of London and Brush Provincial Electric Lighting 
Oompany under its Southwark order, 1892. The Council took 10 

8 


‘of the said period of 18 months, they will at once proceed 
within the said parish, or within some adjoining district, a generating 


Leffman lays а good deal of stress upon 


made an application for & loan Lot 220,589 ‘difficult to treat іп а way to deposi 


NN 


station, from which a proper and sufficient supply of energy in the 
said parish can be given. 2. That the uà з, without delay, 
furnish the local authority with a correct plan of the said works, 
together with details of tbe size and situation of the pro trans- 
former chambers and street boxes. 3. That this order shall not be 
held to fix the éxact position of any transformer chamber, but that in 


case of any difference arising between the local authority or the County 


a  ——— - ; 


THE CHEMISTRY OF BOILER WATERS. | 


: ' 


Ir is probable that the question of the impurity cf water for steam 


‘purposes is about аз important ih America as it is here. The same 


impurities seem to occar in about the eame proportions, and as with 
ourselves, there are many supposed cures. А recent paper by Ме H. 
the corrosion of boilers by 
means of dissolved oxygen. Oxygen is so much more soluble than 
nitrogen in water, that the air taken up by water is not true air; it 
is made up of a larger than proper ratio of oxygen. | heate 

the oxygen is given off by the water, and its chemical activity is 
inc . We have come to think that as oxygen attacks boiler 
plates, and does so chiefly near the point of feed entrance, it would 
be desirable to free it of oxygen before it enters the boiler, by passing 
it throngh a receiver filled with iron turnings. These present so 
much surface to the water that they would readily absorb any oxygen. 
Théy would also destroy any acidity, and particularly remove just 


Nitrates are corrosive salts, and magnesium chloride being an 
unstable salt, is apt to give rise to free hydrochloric acid. This 
seems to be what occurs in the water of the Thames below London 
Bridge, and causes such serious corrosion. Some waters are hired 


such corrosive agents asa iron 


t their ee ice ita 
For example, it is possible to destroy calcium sulp by oon- 
verting it into calcium carbonate, which may, be deposited, but 
the result of using soda for this purpose is to leave sodium sulphate 
in solution. Taough a very soluble salt, it is not infinitely soluble, 
and rapidly concentrates with dangerous results to the plates. We 
cannot state exactly the effect of sodium sulphate upon water, but it 
is certain that the effect of sodium carbonate is to destroy the cooling 


effect of water and incur risk of overheating. 


The modern tendency to use sodium flaoride and am phos- 

pas to convert the calcium aud magnesium compounds into floocu- 

ent precipitates, as described by Mr. Baker, produces highly soluble 
and non-corrosive salts of sodium. | 

It is against the undue concentration of these that engineers should 
specially guard themselves. From the chalk waters of the south of 
England, the scale produced is a carbonate scale. This can be best 
prevented by the use of lime before the water enters the boiler. 
Very badly scaled boilers when the scale is carbonate can be cleaned 
by dilute hydrochloric = The use of this is only ќо be carefully 
attempted. It is possible no harm may accrue to the boiler until the 
scale has disappeared, but this requires watching. 

As regards soda salts in solution, we may add that the boiler insur- 
ance companies do not care now to insure boilers at above 15 lbs. 
5 which are used for the concentration of soda liquor. In a 
etter now before us, the chief engineer of one of the companies 
states that in such boilers unexpected fractures and collapses are found 
to occur in a manner not yet satisfactorily explained. Undoubtedly 
soda ssh has these effects, and other soda salts must be guarded 
against in the absenoe of proof to the contrary. 


REVIEWS. 


Acetylene Gas, Its Nature, Properties, and Uses; also 
Calcium Carbide, Its Composition, Properties, and 
Method of Manufacture, By G. Е.Тномрзох. Liverpool: 
Published by the Author, Lombard Chambers Bixteth, 
Street. 1898. 38. 6d. Post free, 33. 9d. 


This little work originated in a lecture delivered by the 
author b-fore the Liverpool Polytechnic Society, the primary 
obj-ct of which was to make known the properties of acety- 
lene, and by pointing out its alleged advantages in coutra- 
dictinction to its alleged dangerous character, to remove the 
suspicion attaching to it, and to allay the fears which have 
been aronsed by the occurrence of accidents through its 
agency. | 


This is not quite what Mr. Thompson says in the first 
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paragraph of his preface, for in this he makes it perfeotl 
clear to the der that he is a partisan and posing as thoug 
he held a brief for this new illuminant. On perusing the 
book, which is brightly, if, at times, loosely written, the 
average reader will probably fail to be convinced by Mr. 
Thompson’s mere statements that acetylene possesses the 
harmless character which he attributes to it. We have 
endeavoured to bring to the study of this little book an 
unbiased mind, and to set aside any feelings that might, 
perhaps, arise in us ing an illuminant which professes 
to be so much superior to everything else as acetylene does. 
We have looked, therefore, through the various chapters for 
any proof that acetylene is so harmless as it is represented to 
be, but we have sought in vain. Although the author refers 
to the alleged poisonous character of the gas, its products of 
combustion, and remarks upon the highly endothermic 
character of the compound, he does not attempt to disprove 
the statements which have been made respecting it, nor does 
he give any account or explanation of the numerous accidents 
which have taken place. On the other hand, he emphasises 
over and over again the harmlessneas of the gas, and com- 
plains of the various misstatements which have been made 
respecting it, though he does not pillory these so-called state- 
ments show upon what grounds they are based, nor, as 
we have said before, does he give any account whatever of 
the accidents which have taken place, nor show how they 
might have b2en prevented. The author rather treats the 

as one would be disposed to treat a child when 
teaching him to swim, and we fancy him saying again 
and again, It's all right; there is no danger." But this 
would scarcely do for a book, even of such modest preten- 
sions as the one which we have in review. We 
expect something more than the author's reiterated assur- 
ances, and we think that he might have been at some 
pains to review the literature of the subject and to answer 
the many charges which have been made against acetylene, 
even if he prefer to gloss over the accidents which have hap- 
pened, as being the unfortunate but necessary accompani- 
ments of a new ша. 

It is possible that Mr. Thompson has adhered too closely 
lo his lecture style in this book, and we think he has; but 
be certainly ought to dissociate book style from lecture style ; 
at any rate, he ought to have recognised that that which 
would pass very well in a popular lecture, will hardly be the 
sort of pabulum for a book, statements in which would be 
carefully weighed and reflected upon by the intelligent 


We note with some surprise an entire absence of references 
to patent literature. It seems to us that in dealing with such 
a new subject as illumination by means of acetylene, patent 
literature should have been generously drawn upon, and a list 
of patente, even if unaccompanied by short abstracts of them, 
should have been considered essential. We note also a great 
dearth of references; bat Mr. Thompson must know that 
the valne of statements is enhanced if the writer can give 
his acthorities. The literature on this subject is necessarily 
rather scanty, but many books have been published in France, 
at any rate, which should have been studied and referred to 
by the author before he ventured into print. Possibly he has 
ttadied them ; if so, due acknowledgment should be made, 
and a list of the literature of the subject should have been 

to the work. 2 
book is too small for detailed review, and also there 
are many points upon which we should like to join issue with 
the writer, but we must refrain from want of Я 

Ор the whole, this little work is one of the beet contribu- 
tions to the subject which we have yet read, and it cannot 
fail to be of use to those whose attention is being attracted 
to it. It strikes us, however, as being rather a skeleton book, 
and if only Mr. Thompson will, in a new edition, put flesh 
wpon its bones, and then clothe it decorously and suitably, 
we think it will be a much more useful contribution to our 
knowledge than in its present form it is. Among other 
things, we would suggest that illustrations should be given, 
showing the different forms of burners in which the is 
consumed, the a tus used in producing the calci 
carbide, &c. The book is worth obtaining, and those who 
are interested in illumination will, whether their tendencies 
lean towards electricity or gas, do well to study it. We сег- 
tainly cannot class it amongst those useless books which 
nobody wants to read, much legs purchase. - 


Steam Boiler Construction. Ву WarTER B. HUTTON, 
London : Crosby, Lockwood & Co. 1898. 


"no do e жан the author of this book, nor do 0 v 
anything of his bringing up, training, or experience; bnt he 
has certainly written one of the best, i not the best, books on 
boilers that has ever been published. Whether from his 
own experience or by reason of a singular ability for collect- 
ing information of the right kind and putting it in a simple 
and accessible form, the author deserves the utmost it. 
The title is somewhat of а misnomer. It should have been 
extended to include working, for the book is an excellent 
guide on everything connected with the treatment of boilers, 
the handling of furnaces, and the qualities and capacities 
of fuels. The first. section of the six into which the 
volume is divided deals with heat and fuels generally, 
including non-conducting materials, &o. The tables are 
good, and the verbal definitions of terms ‘such gs 
specific heat, latent heat, &c., are clear and concise, and 
suited to the practical man, and even the non-technical lay- 
man of intelligence who can comprehend English. 
ere is no attempt at any finical definition ; the lan- 
guage is simple and to the point. But it is in the selection 
of facts and figures that the author is so oommendably good. 
The subsequent sections of the book include chimneys and 
data as to water, heating surface and iculars as to 
furnaces and shells, strengths of materials and structural 
details, descriptions of t of boilers, boiler setting, &c., 
and, finally, general details, as safety valves, injectors, &c., 
evaporation, explosions, &c. | 
aking at random the question of stoking with reference 
to draught, grate area, fire thickness, we turn to the pages 
which deal with these subjects, and find a clear recognition 
that draught, size of fuel and thickness of fire, are closely 
interdependent factors. We find it clearly stated why a thin 
fire is apt to be wasteful, if not in the care of first-class 
stoking, and in this one ct of stoking a reader will learn 
how important a matter stoking may be, and how, say for 
purposes of а fictitious test, a віокег may purposely do well 
or Ш, and secure widely divergent results. We need not 
expand our remarks on these points; sufficient to say that 
Mr. Hutton is a safe and accurate guide. Throughout the 
book occasional brief sentences are met with, which show to 
the practical man that the author knows his subject. Oom- 
mercially, algo, the book is valuable for ita information on 


the cost of evaporation, with various fuels and waste sub- 


stances, and there is much other valuable commercial infor- 
mation, some a little aside of the title, perhape, but closely 
connected, and by no means ont of place. Undoubtedly this 
is the standard book on steam practice, so far as steam gene- 
ration is concerned, and if he never does anything more, the 
author will have earned the thanks of the profession for what 
he has done in getting out this work. 


Industrial Electricity. Translated and adapted from the 
French of Henry de Graffigny, and edited by A: G. 
Exuiort, B.Sc. London: Whittaker & Co., 2, White 
Hart Street, Paternoster Square. 


This book is the first of a series on electro- mechanics which 


the editor intends bringing out. The plea for the translation 
appears to be that in the original French many thousands 
of the work have been sold. The book is undoubtedly a 


reliable one, though on page 13 we meet with the statement 


that the ohm is the resistance of a column of mercury 106 
centimetres long and 1 square millimetre in cross-section ; 
it seems curious that the editor should not give the precise 
length of the column instead of the approximation only. 
On page 43 it is stated that the Post Office standard cell is 
simply a Daniell cell in an ebonite box; it may be mentioned 
that this form of standard has d been abandoned, 
and а form of dry cell is now employed for the purpose. 
The Callaud cell, by the way, is called the Calland cell in 
error. On page 148, 200 words per minute is spoken of as 
an enormous speed for telegraph working, a speed which 
* will probably seem very slow 50 years hence.” Asa matter of 
fact, 600 words is now, and has been for some time, the highest 
Wheatstone automatic в The book cannot be considered 
as an elementary one; indeed, it would afford but very little 
information to those who had not previously made a study 
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of electrical phenomena. Such matter as is given, however, 


is sound and well put together. The actual chapters are as 
follows :—1., Nature of Electricity; II., Electric Units; 
III., Magnetism and Induction; IV., Practical Measurement 
of Electrical Quantities; V., Chemical Generation of Elec- 
tricity; VI., Accumulators; VII., Dynamo-Electrio Ma- 
chinery; VIII., Electric Light; IX., Electricity as a Motive 
Power; X., Electro- Chemistry and Eleotro-Plating; XI., 
Bells and Telephones; XII., Telegraphs. 


MAGNETIC SUSCEPTIBILITY OF 
MATERIALS. 


IN the Physical Review (America), April, Mr. Albert P. 
Wills described a series of experiments to determine the 
magnetic susceptibility of various materials, the results 
obtained being as follows :— 


Material. | K x 10¢ Observations. 

Marble, 5 kinds — 603 to — 940 
Aluminium... 4 188 

lass - — °§78 | ( Tin is known to be diamag- 
Tin ... + 854 } денс, and this a of di 
Antimon - T4 E e 
Bismuth — 12:25 suspected of containing iron. 
Sulphur ITI . us 765 
Ebonite + 1:08 
Paraffin — 577 
White wax — 560 
Shellac vs "T — 394 The Sees ot fiye values pu 
Wood, Bains . 46 e — 24 йш шысы 

i being most diamagnetic. 


A series of observations were made on bismuth in fields 
ranging from H = 1,620 to H = 10,450, which seem to 
show that the value of x does not vary with the strength of 
the field, and observations on white wax are said to give 
а similar result, though in this case no figures of it are given. 

The measurements were made by weighing a slab of the 
material in a magnetic field, in the mode shown in the figure, 
the dimensions being such that the field conld be treated as 
uniform all over the lower bounding surface of the slab, 
could be neglected along its upper edge where the slab was 
suspended, and was unchanged by the insertion of the slabs in 
the air-gap. 7 

The formula used to state the connection between the 
vertical force on the slab and the magnetic susceptibility is 
ЕР= А.к. ?, | 


where F is this force, 
A is the area of the lower surface of the slab, 
x is the susceptibility of the material, 

H is the strength of field at the lower edge. 

An elaborate proof of the equation is given in the paper, 
but it may be shortly stated thus. To lower the slab through 
a short distance, d y, is equivalent to replacing the air in 
that space by the material under test. The energy repre- 
sented by the magnetic induction in that space when occupied 


| by air is 8 7 A. d /. E, and when occupied by the material 


Ке „А.йу.н?, The work done in lowering the slab is the 
х 
difference of these quantities, i. e., 
rdY = A= A. 4. Bi, 
8 1 


and 
2 FT SA. x. H 


The value of H was determined by weighing in the field a 
oonducting frame identical in form with the bounding 
gurface of the slabs carrying a known current. 

The comparison between the mechanical forces on this 
conductor and the slabs of material is an excellent illustra- 
tion of the equivalence of a current of any form to its 
equivalent magnetic shell. The details of arrangement and 
manipulation of these experiments offer many points of 
interest. 


July 7th. 


. NEW PATENTS.—1898. 


Oomptled expressly for this journal by W. P. Tucursom & Oo. 
Electrical Patent Agents, 322, High Holborn, London, W.C., is whom 
«П inquiries should be addressed. 


14,661. “ Draw and joint or intersection boxes for electric wi 
on the tubular system and the like.” R. A. Doverss. D 
July 4th. 

14,666. ‘Improvements in electrical fusible cut-outs.” А. J. 
Howann. Dated July 4th. . 

14,694. “Improvements in and connected with electric arc lamps.” 
E. BuonBorTz and J. Talon. Dated Joly 4th. 

14,714. “Improvements in vacuum dielectrics, electrodes, and 
apparatus for the production of ozone." D. Mantı. Dated July 4th. 

14,715. “Improvements in tubular conduits for electric wiring.” 
T. Талзгов. Dated July 4th. . 

14,726. “ Improvements in primary batteries.” W. RowBOTHAM. 
Dated July 4th. 

14,732. Method for obtaining combined alternating and con- 
tinuous currents and distributing the same for the electrical trans- 
mission of power, particularly for electrical traction.” M. Dmmr. 
Dated July 4th. (Complete.) 

14,761. “Improvements in electrical safety fuses or ' cut-outs.’” 
W. E. Lancpon. Dated July 5th. 

14.785. An improved method of facilitating the coupling and 
оосор Е of alternating current dynemos.” G. Drr rag. Dated 

y 5th. 


14,793. "Improvements in insulators.” Tas Ввттізн THOMSON- 
Ноовтон Company, Ілмттер. (B. Willard, United States.) Dated 
July 5th. (Complete.) 


14,800. “Improvements in and relating to electrical heaters, 
rheostats, and the like having comminuted resistance for the electric 
current." R. van R. пг Dated July 5th. ( Complete.) 

14,809. “Improvements relating to electric accumulators or storage 
batteries, and to the manufacture of plates or electrodes therefor.” 
W. Н. Вмттн and W. WIr. Dated July 5th. 


14,810. “Improvements in electric couplings" W. J. Davy. 
Dated July 5th. 
14,826. “Improvements relating to electric railways.” B. 


BELFIELD. (The Westinghouse Electric and Manufacturing Com- 
pany, United States.) Dated July 5th. 
14,835. “Improvements in electrical curative appliances.” J. 
Сагг,квов. Dated July 6th. 
14,839. ee of metals by high tension currents.” 
E. ARDBEOLI. Dated July 6th. 


. 14,868. "Improvements in primary batteries." P. Бттвкв. Dated 
July 6th. | 

14,907. “ An improved arc lamp with magnetic carbon move- 
ment.” F. KrLoerEBMANK. Dated July 6th. (Date applied for 


under Patents, &c, Act 1883, Вес. 103, January 31, 1898, being 
date of application in France.) (Complete.) 

14,909. "Improvements in electric conduits.” J.PzmscuHEK. Dated 
July 6th. 

14,9934. “Improvements in junction boxes and like fittings for 
electrical wiring.“ G. A. Огавк, W. MoAurar, and J. A. MCLAREN. 
Dated July 7th. . | 

14,947. "Improvements in apparatus for telegraphing without 
wires.” W. J. Bnooxs. Dated July 7th. > 
14,953. “Electric sounding apparatus.“ H.E. Warrer. Dated 


14,958. “Improvements in electric motors and dynamo-electric 
generators.” F. Н. Vargrmy. Dated July 7th. 

14,959. Switch and contact apparatus for the cars of electrical 
railways and tramways.” BIEMENS BROTHERS & COMPANY, LIMITED. 
(Siemens and Halske Aktien-Gesellschaft, Germany.) Dated 
July 7th. (Complete.) | | 

14,983. "Improved means of making connection with electric 
cables" R. J. Harrow and W. T. HRNLuI's ТЕгкаВАРН WORES 
Oompany, Ілмтгер. Dated July 7th. 


1500. "An improved electric switch.” G. Нил. Dated July 
8t | 


15,028. “ Improvements in the manufacture of electrodes.“ H. J. 
Happan. (C. Francke, Germany.) Dated July 8th. (Complete.) 

15,032. “Improvements relating to the fixing of electric wires 
or cables." S. W. MirrOHELL. Dated July 8th. 

15,040. “Improvements in automatic circuit breakers.” Тнв 
Ввгтіѕн THomson-Hovuston Company, ІлміТЕр. (Е. M. Hewlett, 
United States.) Dated July 8th. (Complete) 

14,041. “Improvements in circuit breakers.” THs Barren 
THOMSON-Hovuston Company, ТлмітЕр. (E. M. Hewlett, United 
S:ates.) Dated July 8th.  (Complete.) | 

15,082. “Improvements iu electric telegraphs for ships and for 


other purposes.“  EvensugDp & ViaNoLss, Limirep, and S. Evmn- 
SHED. Dated July 9;h. 


15,100. ‘ Electrical infl ue ce machines.“ W. R.PipcEom. Dated 
July 9th. 
15,126. "Improvements in the manufacture and production of 


insulated electrical cables or conductors and apparatus to be em- 
ployed in the said manufacture." А. Н. Howard. Dated July 9th. 

15,144. An improved system of electric traction." N. FrEoH- 
TENMACHER. Dated July 9th. (Complete.) 
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No. 1,079. 


THE STANDARDISING OF. „ 
PLANT. 


IN our issae of May 27th last, in an article on “The Stan- 


dardising of Generators, Motors, and. Transformers," we 
referred to a discussion on this subject which had taken 
place at a recent meeting of the American Institute of 
Electrical Engineers. The outcome of this discussion was 
the appointment of a committee, who were instructed to 
consider the question of standardising and to report to the 
Institute; and we now have before us a copy of the pre- 
liminary report of the committee, which has been published 
by the Institute in order that all its members may have an 
opportunity of criticising it and of making suggestions 
before it is officially Mp or "rantes in каны 
form. 

The report deals: with | the following points, viz.:— 
Efficiency, rise of temperature, insulation, regulation, varia- 
tion and pulsation, rating, classification of voltages and 
frequencies, and in an appendix with apparent efficiency, 
power and inductance factors and notation. Dealing first 
with efficiency, the report commences with the definition 
that the efficiency of any apparatus is the ratio of the net 
power output to the gross power input, acd proceeds with 
the statement that electric power should be measured at the 
terminals of the apparatue, and that in alternating current 
machinery the power should be measured when the current 
is in phase with the E.M.F., except when a definite phase 
difference is inherent in the apparatus, as, for example, in 
induction motors. Mechanical power is to be measured on the 
shaft of the machine, and is to include bearing friction and 
windage, but is not to include loss in gearing ог belts, nor 
the increase of bearing friction due to belt tension; with 
this exception, however, that when a machine is mounted on 
the shaft of a prime mover so that it cannot be separated 
from it, all losses due to bearing friction are to be excluded 
owing to the practical impossibility of determining them 
see why bearing friction should 
have been singled out as not measurable, as it appears to us 
that under the conditions named it will be just as difficult 
to measure accurately the other losses in the electrical 
machine, and it would have been better to treat the com- 
bination as a whole, and say that in ‘such case the efficiency 
of the combination must be determined by the ratio of 


E a or by the steam consumption per kilowatt per hour. 
. After stating that all the losses may be determined indi- 
vidually, and should be measured at, or reduced to, the 
temperature of continuous operation, the report proceeds 
with the application of these rules to various classes of 
machinery, commencing with commutating machines. Under 
this head, we note that special attention is drawn to.the 


importance of determining the losses due to friction of 


brushes on the commutator and to brush contact resistance, 
0 
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but no suggestion is made as to how these losses should be 


measured; also, that it is stated that in calculating the 
excitation losses, the loes in the field coils alone should be 
included in separately excited machines, but that in self- 
exciting machines the logs in regulating rheostats should algo 
be debited to the machine. Why the separately excited 
machine should be more favourably treated than the self- 


exciter is not stated, and if any difference is to be made 


between the two, it ahould rather be that the whole energy 
required to drive the exciter should be debited to the 
separately excited machine. 

. In alternating current machinery, it is proposed to measure 
the bearing friction, windage, hysteresis, and eddy current 


losses, by driving the machine on open circuit by a motor; 


and to obtain the total loas by adding to these stray losses, 


the С? R losses in armature and fields, and also a quantity 


representing what are called in the report “load logses,” and 
are defined as being the difference between the total losses 
under load and the eum of the losses specified above. The 
method of arriving at the amount of energy to be added for 
load losses is somewhat arbitrary, as it is proposed that the 
machine shall be run on, short circuit and at full load cur- 
rent and normal frequency, by diminishing the strength of 
the field; then, if the energy required to drive it under 
these conditions, minus friction and armature С? R losses, 
does not exceed 20 per cent. of the open circuit core loss, the 
load losses may be considered negligible. Should it bs in 
excess of 20 per cent., then 50 per cent. of this excess should 
be taken as representing the load loss. We should certainly 
prefer, wherever possible, to determine the efficiency under 
load by driving the. machine by a motor, the efficiency of 
which has already been determined at various loads. 

For induction motors and generators it is proposed, owing 
to the importance of load losses, to run them ona brake and 
determine the efficiency by measuring the electric input by a 
wattmeter, and for transformers it is proposed to measure 
core loses on open circuit and C? R losses, and to add thereto 
load losses measured by short-circuiting the secondary and 
impressing ор the primary an E. M. F. sufficient to send full 
load current through the transformer. The load losses will 
be equal to the input measured by a wattmeter minus the 
С? R losses. 

The report next deals with rise of temperature, and not 
only describes methode of determining the rise, but also 
recommends certain maximum values of temperature rise for 


different apparatus. The rise of temperature should be 


referred to the standard conditions of a room temperature of 
25° C., а barometric pressure of 760 mm., and normal condi- 
tions of ventilation. We are not told how to oorreot for 
variations of barometric pressure, nor what effect it has on 
the rise of temperature ; but we are told that if the room 
temperature during the test differs from 25° C., the observed 
rise should be corrected by 4 per cent. for each degree; that 
is, that if the temperature of the room is 85° C., the observed 
rise is to be decreased by 5 per cent., or if, on the other hand, 
the room temperature is only 15? C., the observed rise must 


be inoreased by 5 per cent. It would, we think, have been ' 


more to the purpose if some definite understanding had been 
come to concerning the relative position of the apparatus 
under test and the thermometer which measures the room 
temperature, as the position of this latter will greatly 
affect the results. The temperature is to be measured after a 


run of sufficient duration to allow it to reach practical con- 


stancy, except in the case of apparatus intended for inter- 


mittent service; and in electrical conductors, the rise of 
temperature is to be determined by their increase of resist- 
ance, а temperature coefficient of 0*4 per cant. per degree 
centigrade being used for copper. The maximum values of 
temperature rise which are recommended are in most cass 
50° C. for electric cirouits (measured by resistance), and 
40? C. for other parts of the apparatus (measured by. thermo- 
meter); but for commutators and: collector rings a rise of 
55° О. is allowed, and for railway motors а rise of 75° C. 
after one hour's run at full load. 

With regard to insulation, the importance of dielectric 
strength rather than of insulation resistance is insisted on, 
and it is proposed that the latter shall be of such a valne 
that the rated voltage will not produce a leakage current of 
more than roddobth of the full load current, and that in 
any case an insulation resistance of one megohm shall be 
considered sufficient. . The dielectric strength should be 
determined by a continued application of an alternating 
E.M.F. for five minutes, and the test should be made on 
the complete machine and not separately on its individual 
parte. The duration of this test does not seem long enough, 
as instances have been brought to our notice where appe- 
ratus has stood the high pressure teat for more than five 
minutes, but has broken down in a quarter of an hour; and 
we should have been inclined to suggest at least half an hour 
as the time during which the high pressure should be 
applied. Of course the duration depends on the ratio of 
test pressure to working pressure, but we should prefer one 
and а half times the working pressure for half an hour to 


two or three times the working pressure for five minutes, as 
the latter is more likely to strain the insulation and prepare 


the way for a breakdown at some future time. The test- 
ing preesures recommended in the report vary from three 
times to one and a half times the working pressure, the 
higher ratio being used for the lower voltage apparatus. In 
this connection it may be remembered that the Board of 
Trade regulations require that high pressure mains shall not 
be bronght into use unless the insulation has withstood the 
continuous application for one hour of twice the working 
pressure, and that in the draft rules the same test was to be 
applied to all apparatus connected to the circuit; but that 
after discussion of the draft rules, the test pressure to be 
applied to apparatus was reduced to one and a half times 
the working pressure. 

With regard to regulation of generators or motors, it is 
proposed that the test should be made with constant excita- 
tion in separately excited machines, and for self-exciting 
machines without altering the adjustment of the regulating 
resistance, if there be one, and that the excitation shall be 
such as will give the full load output at normal speed. Under 
these circumstances the regulation of voltage, current, or 
speed shall be measured by the ratio of the maximum varia- 
tion of voltage, current, or speed to the full load value whilst 
passing from full load to no load, the speed being kept 
constant in generators, and the voltage or current being kept 
constant in motors according to whether they are to be 
operated on а constant potential or constant current circuit. 
Referring to the rating of machinery, it is reoommended that 
both electrical and mechanical power should be expressed in 
kilowatta, and that alternating current apparatus should be 
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rated on the basis of non-indnotive. condition, i.6., with 
carrent in phase with the terminal voltage. Be aaa 
The report concludes with the recommendation of certain 
standard voltages and frequencies, viz., 125, 250, and 550 
volts for low pressure continuous current generators, and. 110, 
920, and 500 volts for continuous current motors and other 


reeiviog apparatus. For receiving apparatus on alternating. 
current cirouits,.the voltages recommended are 110, 220, - 
sod 410 vo'ts, and it seems a pity that these same voltages 


should not have been adopted for continuous currents, or, 
at avy rate, that the same voltages should rot be recom- 
mended for both oontinnous and alternating currents, and 
that the two higher voltages should not, in both cases, be 
multiples of the lowest. 16 will be difficult to arrange a 


three-wire system for 220-volt lamps between the outer and 


middle conductors, and for 500-volt motors between the 


caters; and yet we suppose it is probable that three-wire . 
systems, with more than 230 volta between the outers, wil! 


at some not very distant period be used in the United S'ates, 
and that when that time comes a choice will have to be made 
between 220-volt lamps and 440-volt motors, ог 250-volt 
lamps and 500-volé motors. The frequencies recommended 
for alternating ourrent apparatus are 25 ~, 40 ~, 60 ~ 
and 120 ~, and it is probable that one or other of these 
frequencies would suit the conditions of working of any 
andert king. Whether this recommendation will find favour 


ot not is another matter; as we believe, to take an example, 


that 120 ~ is а frequency which is not largely used, whereas 
a large amount of apparatus working at 188 ~, is already in 
we in the United States, E ¢ 


The report deals with most of the important questions 


which are of interest to the user and manufacturer of eleo- 


trical apparatus, and will, we expect, have provoked a good 
deal of oriticiam at the meeting of the Institute at Omaha, 
where it was to be discussed by the members. We have 
relecred to it at some length, as the question of standardising 
is occupying the attention of electrical engineers in this 
conntry; and, although it is probable that some of the 
reommendations are not what would suit English require- 
menta, yet the report of a committee, composed of such well- 
known men as Messrs, Crocker, Hutchinson, Kennelly, 


Lieb, Steinmetz, Stillwell, and Elihu Thomson, cannot. fail. 
Vo Ъз of interest to all who sre trying to find a way of 


helping the industry by standardising the requirements of 
the users of electric plant. А „‚ “=з | 
| p e 


— WE contradicted last week the statement. 
Fuere Ligh. made by a Russien writer that a Prof. 


Petroff had discovered the electric aro in 


1802, 11 years before Sir Humphry Davy. We shall read 
with interest the documents on which he bases his assertion. 
For the present, it will be sufficient to refer him to the 
"Life of Sir Humphry Davy,” by J. Ayrton Parris 


(1881, Н. Oolburn and Richard Bentley, New Burlington 


$), and to the “Collected Works of Bir Humphty 
Davy, Bart ,” edited by his brother John-Davy, M. D., F. R. S. 
(Smith, Eider & Co., Cornhill). We may call his attention 
to the following extracts, which are eloquent :— | 


| "The ew lier experimenters on animal electricity noticed the power 


of well burned charcoal to conduct the common galvanic influence. 
I have found that this substance ! 


metallic bodies in producing the shock and А mada a 
g and spark w a 
moliam the pile of 


- sufficiently intense arc, calcium carbide is ai 


of some 


experi | 
Theatre of the Royal Institution” (Journal of the Royal Institution, 


Vol. i, 1809). 


Many eleotricians will be surprised to hear that in several 


old and molern English books there is no mention of the 
discovery of the electric light by Sir Humphry Davy, and 
that in the French books, Da Monoel, Г Eclairage Electrique, 
by Alglave and Boulard, the first experiments made by 
Sir Humphry Davy are represented as having taken place 
in 1813. Evidently, the Russian writer, under the impres- 
sion that the information given by Da Monoel and others 
was correct, and having heard of the experiments made by | 
Petroff, who may have repeated at the end of 1802 the ones 
made by Davy several months before at the Royal Institution, 
jumped at the oonolusion that it was his countryman who 
had discovered the electric aro. Ærrare humanum est ! 


Eleetric Furnsees.— Those who are endeavouring іо 


exploit commercially the electric furnace, showd (if Mer 
а 


read French че paper which has recently been 

before the Paris Academy of Science by Gin and Leleur. 
In this paper the authors discuss several very important 
matters which have a bearing upon the manage- 
ment of the electrical furnace. Briefly, the leading features 
of their papar are as follows :—The characteristic fall of 


potential of an ЗА афет across a given medium is due 
simply to the resistance of the mass of gas which lies between 
the electrodes resulting from the vola n of the material 


the aro would inorease as the square of the density of the 
current and the ratio of the resistivity to the 0 
heat per unit volume of the atmosphere of the arc, the two 
latter factors being themselves variable with the tempera- 
ture. When the аго is allowed to pass through a mixture 
such as that used in the preparation of calcium carbide, the 
aro forms round itself a sort of pocket, at the upper pole of 
which is a small crater through which carbonic oxide and 


the e of calcium oxide, calcium, and carbon escape. 


The volume of this cavity increases up to the poin 


кез the aro Be inet carbide 
dissociated, or that of the calcium oxide volatilised so 
rapidly that it poo redaction, and an excess of carbon 


was left. Direct experiment shows, however, that with a 


issociated at a 
temperature below that at which carbon volatilises. The 


- tension of the arc varies with the surrounding atmosphere: 


for example, with calcium carbide, mixture when the 
stationary temperature is reached the tension is from 18 to 
20 volta, the electrodes being 10 om. apart, whilst with a mix- 
ture of carbon and maganese oxide the tension is only 10 
volta, and the pocket formed is much larger. For further 
details the original-paper in the Comptes Rendus, CX XVI., 
286, should he consulted, 
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CXLWELL-PARKER STANDARD MARINE | 
| c7 75: GENERATING PLANT. 


WE reproduce below from the New York Electrical Engineer 
an illustration of the standard marine generating set recently 
brought out by the Elwell-Parker Electric Company of 
America, Cleveland, O. This apparatus has been developed 
by years of experience of the requirements in this class of 
machinzry when used under the exacting conditions that 


4 


vail Jon ship- 
board." These ae 
are manufactured 
in sizes from 5 
kw. to 40 kw, 


ав We 


special marine 
work, their com- 
sis and satis- 
actory results 
have -commended 
them strongly for 
stationary isolated 
installations in 
various classes of 
work on shore. 

The dynamo is 
designed for a 
minimum weight, 
and to run sperk- 
-— without apy 
overheating. Ail 
connections are 
easily accessible, 
and any parts that 
need adjustment 
or renewal are во 
dis as to 
make the moi 
convenient ar- 
гое ds dinbensd Бет d all parts are 
The engine is designed to be very open, and al are 
made to be readily accessible. The bearings are extra large, 
and the oiling arrangements are such as to secure continuous 
oiling with the minimum of attention. The whole set is 
rigid and strong, 80 as to be proof against the jarring to which 
it is so much subjected on shipboard in rongh weather. 

The shaft has a coupling between the engine and generator 
so that each half of the set shall be, as it were, practically 
independent of the other half. The ontboard bearing is 
self-aligning, self-oiling, removable and made to gauge 80 as 
to be interchangeable. A considerable number of these sets 
have been in use for some time on the American lake steamers 
and have always given the most satisfactory resulta. 

The accompanying cut shows the 10 and 20-kw. siz:s. 
The 10-kw. size runs at 450 revolutions, the 15-kw. at 400 
revolutions and the 20-kw. at 850 revolutions per minute, 


BOILER TESTING. 


THE recent explosion of a steam boiler at the depót of the 
Rochdale, Bury and Oldham Tramways Company is eieni- 
ficant of two things. One is, that with steam tramways the 
boilers of the locomotives are & source of danger to the 
public; and the er is, that the inaccessibility of the 
tubular boiler for inside inspection is such as to render these 
boilers apt to become unsafe even in the hands of experienced 
men. Both these dangers would be removed if all tramways 
were electrically operated. The steam power would be at 
central oe ard the н е be of г size and 
variety to admit proper periodical inspection. It appears 
that the boiler which exploded at the Bury дерд: had bwo 
bulges in the fire box, and had been tested to 250 Ibs. pres- 
sire; but no one had gauged the boiler while the pressure 
was on. Obviously a water pressure test is made to show 
where there is w 


ELWELL-PARKRA PLANT. 


ess, and parts which can move ought to 


be gauged before, during, and after, the application of the 


pressure, or how else can the pressure effects be known? 
Originally made 12 years ago for 125 Ibs. pressure, the boiler 
was working at 140 lbs., a curious instance of change of 
preesure. E 

. We have frequently pointed ont the valueless natura of 
the hydraulic test save in expert hands. Excessive tests 


like the one applied to this boiler are very liable to rupture 


something, and leave the boiler just ready for explosion. 
Careful gaugings will show sometimes whether any gs 
| tant stay has 
failed, but at the 
beat the hydraulio 
test is no subeti- 
tute for inspection. 
The Tramway 
Company havehad 
to pay £100 to- 
wards the cost of 
the inquiry. They 
were condemned 
for not providing 
competent inepec- 
tion of their 
boilers. Tae cost 
of inspection is 
во very slight, 
that it is surpris- 
ing во succes:ful 
a oompany did 
not have. it done 
regularly. It is 
not pleasant to 
think of these 
little tramvay 
lok ep being 
ready to burst ina 
crowded thorough- 
fare, and one 
naturally turns to 
electric traction as 
& way out of the 
| difficolty. Apart, 
however, from this obvious fact, 16 is important that the 
false sense of security engendered by a haphazard hydraulic 
test should be dissipated. : | 
Ta hydraulic test ie, or should be, considered as a scientific 
implement requiring 8 v uliar skill to interpret its 
indications. “Onl а skilled шап ought to be allowed to use 
it, and even in his hands much that it indicates may be 
merely negative, and the value can only be even approri- 
mated by very careful consideration of all collateral 
evidence. That these truths are understood appears from 
recent correspondence from practical men which has 
appeared in the Practical Enginesr since the explosion, 
but they are not understood by many men who are responsible 
for steam boilers, and one correspondent rightly blames the 
Marine Department of the B of Trade, whose surveyors 
were at one time so insistent upon the hydraulic test. In 
New York at one time, if not now, & cartload of common 
or garden policemen would call on steam users with a force 
pump, couple this up to the boilers, and test them to 80 
much above the working pressure, and grant a certificate on 
this alone. This police attitude of mind is a common lay 
attitude towards steam boilers, as though a complex structure 
could be proved like a piece of hemp rope. The hydraulic 
test will not show grooving or corrosion. It may, in good 
hands, indicate faulty stays. If a boiler stands the test 
applied it is at most known that it did stand it, but it is not 
known whether the brutal test broke a few stays and left the 


boiler weaker than before. To properly inspect some boilers 
they require to be completely gutted. This need not be done 


every year. With ordinary water much may be assumed, by 
an experienced man, from the appearance of visible parts, as 
to the condition of parts that are invisible. Few realise the 
enormous gross loads upon the bottom fire box rings of loco. 
type boilers, and these are apt to become grooved internally, 
and this can only be estimated by such “ inspection” as is 
ible through the mud holes, and this is usually done by 

and, and can only extend an inch or two on each side of 
the hole. The fire box crown сап Бә seen through the lateral 
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man-hole, but the stud stays are out of all reach.  Locomo- 
tive boilers ought to be avoided where water is corrosive 
or liable to form scale, and boilers of more easily visible type 
should be adopted. The central station with electrical trac- 
tion offers facilities for this, in that a stationary boiler may 
b» selected from a wider variety of forms than the boiler of 
8 locomotive. 


THE ELIESON-NAYLOR CONTROLLER. 


Tuis controller or switch ‘has been designed by Mesers. 
C.P. Е:іевор and W. S. Naylor, 


-— 


The inventors’ aim has been to combine three points 
which are of fundamental importance in the design of a 
controller for electric automobiles, namely :— 

1. Simplicity. 

2. Ease and quickness of breaking the circuit, without 
destroying the working contacts by sparking. 

. 8. R-liability of contact. 

All who have had any experience in driviog electrio cars 
through the crowded thoroughfares of London, will be well 
aware of the constant breaking and making of the circuit of 
the car, рау when slowly moving slong behind a long 
line of traffic. It is no exaggeration to say that it is some- 
times necessary to break the circuit 20 times in a minute. 

Take, for instance, tbe case of a со0г врео controller, 

Заррозе the contact block is on the 
third-speed oonnection, in order to 
break the circuit the block will have 
to be rnn back across contacts two and 
one. This means that for one break- 
ing, sparking will take place at three 
distinct contacts. Again it is often 
absolntely necessary to be able to start 
on a quick speed and not slowly get 
up speed by moving the controller con- 
tact from the first to the third or fourth 
contact piece. 

In order to accomplish this and 
also to obviate the sparking at each 
contact piece, an auxiliary switch has 
been added for breaking and making. 
Bearing in mind their first aim, viz., 
simplicity, the inventors have ғо 

. . arranged that this auxiliary switch (see 
^ дев. 1 and 2) is worked by the same 
handle as p ams нап о e The 
circuit is broken by merely depreésing 
the handle and completed by raising 


it. 

This auxiliary switch consists of 
four contacts which minimises the 
sparking effect. If these contacts get 
at any time badly damaged by р 
ing, they may quickly be renewed, and 
at a trifling cost compared to the сові 
of renewal of the main contact pieces. 
It is, of course, clear that in whatever 
position the controller contact block is, 
the circnit may be instantly broken by 
merely depressing the handle and with- 
out in any way interfering with the 
speed combination, so that the car re- 
starts at the eame speed that it was run- 
ning at before it was necessary to sto 
or slow down. Another point which 18 
quickly appreciated by those who drive 
electric vehicles is, that breaking the 
circuit is accomplished without having 
to move the wrist or arm through а 
large angle. With reference to the 
third aim, viz., reliability of contact. 
It has been found that it is difficult to 
tell when the moving contact block 
attached to the controller handle is in 
central position with the contact slabs 
fixed to the base. For it is possible 
to get sufficient contact to keep the 
vehicle in motion, but at the same time 
the contact pieces may be heating owing 
to insufficient area of contact for the 
current. 

It is, of course, possible to have a 
dial а pointer, but in actnal prac- 
tice it is found that, especially in 
crowded streets, the driver has no time 
to look at a dial, but must constantly 
look ahead. Again, this difficulty may 


Fic. 1.--Тви ELrmsoN-NAYLOR CONTROLLER ғов ELECTRIO AUTOMOBILES. be overcome by a stiff spring and notch 


The controller is intended for use in connection with any 
ly propelled vehicle, either tramcar or ordinary 
road “ motor car.“ | 


arrangement, but this obviously inter- 
feres with easy and quick manipulation. Referring to 
fig. 2, which is a plan of the back of the controller, 
the position there shown is when the. main contacts 
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are perfectly central one above the other. Then the direction of the current through[the motor, and consequently 


roller pin at the top of the figure is in one of the curved 


the direction of motion of the vehicle, or as an electric 


openings on the quadrant, When the contacts are in апу brake in case of emergency. When ib is in the position shown 


Fic. 2.—TgE Ertuwsox-NAYLOR CONTBOLLER,FORjÉLECTBIC AUT MOBILES. 


position-not exactly central one with the other, the roller 
pin runs qu the periphery of the quadrant, thus pressing on 
the end’of the pin marked A. This presses together two 
metal stripe, not shown in the figure, which complete an 
electric bell circuit, Thus it will be seen that the bell will 


always ring except when the main contacts are exactly 
central one with the other. 


_ In fig. 9 is shown a simple foot switch, by the same 
inventors, which máy he used either for revereing the 


in the illu:tration the connections are arranged for a forward 
motion of the vehicle. When depressed the motion of the 
vehicle is reversed. When the foot is taken off, the switch 
returns to its normal position by means of a spiral spring 
inside the tube, 

It will be seen that by using the main controller. which 
has only one handle, and this simple foot reversing switch, 
a driver has very little oppo:tuuity of getting muddled, as 
he may readily do where he has a multiplicity of handles to 
attend to. | 


DIELEOTRIO STRENGTH OF AIR. 


WE have j ast received the provisional copy of a paper b 
C. P. Steinmetz on “ The Dielectric Strength of Air,” whic 


was read before the American Institute of Electrical 


Engineers last month. The author investigates the striking- 
distauce of sparks between various conductors, including 
parallel cylinders, sharp points, and spheres. He also 
examines the effect on the striking-distance when secondary 
conductors are placed ia or near the path of discharge, 
Polished brass cylinders and spheres were used, ап і to secure 
perfect smoothness they were amalgamated after each dis- 
charge; the effect of this precaution was greatly to increase 
the uniformity of successive tests. The first part of the 
paper is a description of the transformers and alternators 
employed in the experiments. Thestriking-distance tests were 
made in the usual manner, £.e., by setting the electrodes at 
a fixed position, then closing the generator switch, gradually 
increasing the exciting current, and finally noting the volta 


"€ 
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at the instant of discharge. Special testa relate to the 


effect of capacity in the discharge circuit, and to the 
shape of the generator wave. For the latter purpose 
two alternatora were employed, the first a smooth-core 
Thomson-Houston type, giving practically a sine wave; the 
second, а high frequency “ironclad,” giving a saw-tooth 
form of wave. | 

Tt is important to notice the capricious nature of the dis- 
charges when a departure is made from the sine form of 
wave. With the “ironclad” alternator, the breaking down 
point was quite unstable, both for sharp poit ts and smooth 
spheres; the brass spheres were polished, amalgamated, and 


tabbed clean before each test, with the same care as in tests 


with the emooth-core alternator, nevertheless the readings 
were far more erratic ; and in several instances the same dis- 
roptive voltage occurred at striking distances, differing from 
one another by as much as an inch in distances all less than 
afoot. This has its parallel, we think, in the capricious 
amplitudes of received waves on long cables, when the 
E. U. Fs. at the * sending end are not of sine form. | 
In the teets made with thesmooth-core (sine) alternator the 
resalts are for the most part consistent. For parallel 
cylinders, the striking distance increases faster than the 
voltage; and the curves for parallel cylinders of larger 
diameter resemble the lower part of the carve for cylinders 
of leas diameter, but to an increased scale. The curve repre- 
senting the striking distance b:tween sharp pointe starts as a 
ttraight line, the striking distance being proportional to. the 
voltage at the rate of 20,000 volts per inch. At about 1} 
inch spark, the curve bends upward and passes into а second 
straight line that continues to the 3-inch spark distance; 
the distance here increases at the rate of 1 inch per 8,000 
effective volta, This second straight line, however, does not 
pass through the origin, but through a point corresponding 
io 22,000 effective volts. Spheres + inch diameter behave, 
at comparatively low voltages, very much as sharp points, 
and even intersect the curve of sharp points. This observa- 
tion may remove the necessity for ater points on lightning 


protectore, | | 
Mr. Steinmetz draws a comparison between the power of 
resisting disruptive electrica! discharges and the mechanical 
th of a beam. The strength of a beam remains 
practically unimpaired up to a certain load, and then suddenly 
falls to zero. Similarly the 5 pomi of air is 


ically infinite ор to a certain potential, beyond which it 


alls to nothing, or next to nothing. The dielectrio stress is 
represented by the electrostatic gradient; if this exceeds а 
certain constant value, i., the dielectric strength of air," 
a disruptive discharge occurs. Unfortunately, the experi- 
ments show that the “dielectric strength " of air, defined on 
this mechanical “ones is not a constant; it differs 
wording to the form and siz; of the electrodes, and its 
measurement is complicated by brush discharges, The 

discharges at high voltages do not cover a well 


area; they consist of an infinite number of streamers - 


їй rapid and violent agitation issuing from the electrodes 
to a greater or less di Moreover, this area is only 
partially broken down, ѓ.е., its “dielectric strength has not 
quie reached zero. In mechanical parlance, it is a medium 
ander a strain that exceeds the elastic limit of the 


The piper represents a vast amount of experimental work. 
It occupies about 50 pages 
nearly the same number of curves and diagrams. The 
Жер differences used, 170,000 effective volts, are pro- 

ну the highest that have ever been “machine made” at 
ordinary frequencies. | 


THE PRODUCTION OF OZONE, AND A 
COMPARISON OF ITB COST WITH THAT 
ОР OTHER OZIDISING AGENTS. 


Br JOHN B. О. KERSHAW, РІО. 


1х Article 1X. of a series upon “ Electricity in Relation to 
the Chemical and Metallurgical Industries,” published by the 
тег in the early part of 1897, brief mention was made of 
the electrostatic method for the production of ozone, and of 


by Andreoli ів of the “ open " type 


of the Journal, and contains - 


the proposals for utilising this form of oxygen for bk aching 
large scale. Since the 


and disinfecting operations upon a | 
date of that article, a considerable number of new investiga- 


tions relating to the production and utilisation of ог е have 


been published, and 1n the present article the writer propos 
to give a brief description of each of the different forms of 
ozoniser now before the public, and then to examine the 
financial aspects of the use of ozone for the various purposes 
that have been proposed. · 


JI.—Propvuction oF OZONE. 


Andreoli’ s Ozoniser.—The latest form of ozoniser patented 
„that is, the ozonised air 
ів in direct contact with the metal forming the electrodes, 
and only one dielectric surface separates the latter. These 
electro des аге now made of alumininm, and may be either 
both of the “ grid " design, or one may be a plain surface of 
aluminium, while the other is of the grid variety. 

The plain aluminium electrodes are formed by covering 
а wooden board of the size required with thin aluminium 
sheet ;- while the “ grid electrodes are formed by strctchiog 
в large number of serrated aluminium wires across а wooden 
frame having crossbars at intervals to keep these wires in 
position. The two electrodes and the sheet of glass acting as 
dielectric are clamped together in a wooden carrier, and any 
number of these unita can be built up to form an ozoniser of 
the desired capacity. Alternating currents of high voltage 
are used for working these ozonisers; the 8-unit ozoniser 


(3 kw.) being worked with a current of 6 amperes at 85 


volts in the primary circuit, and *18 ampere at 2,800 
volta in the secondary circuit. 'Phia form of ozoniser is 
said to yield 125 grams ozone per kw.-hour, a great advance 
upon the 40—64 grams per kw.-hour, which was obtained 
with the earlier form. No Cooling is required, but the air 
used must be perfectly dry and free from dust. The Electric 
Ozone Syndicate is manufacturing these ozonisers in all sizes 
for industrial use, and they are said, by the makers, to be 
the simplest and most effective yet designed.“ 

Otto's ozoniser ів made in two forms, oblong and circular. 
Each element is composed of a thin sheet of metal laid upon 
a sheet of glass, or fixed between two glass plates. In the 
oblong form the air enters at one end and travels in a zigzag 
manner between the several clemente ferming the czoniser ; 
in the ciroular form the air enters at the centre of the discs 
and passes away at the circumference. ` The alternate elements 
in each case are connected iu-parallel to the tive and 
negative poles of the transformer. Otto’s chief discovery has 
been that of the fact that the output of czone is propor- 
tional to the periodicity of the alternating current used to 


work the ozoniser. The output per E.H.P.-hour he states 


ia at а maximum when a periodicity of 80 per second is used. 
Working under these conditions he has obtain ed a yield of 
155 grams ozone per E. H. P.-hour. | + 

The Yarnold ozoniser consists of a flat shaped box 
containing a number of horizontal plates of glass, coated on 
one side with go'd leaf. These metallico films are connect:d 
alternately iu parallel to the two poles of the transformer. 
The air or oxygen is ed into the space between two 
neighbouring plates, and does not come into contact with the 
metallic film. An alternating current of abont 15,000 volta 
potential, and 83 periodicity is used in working this ozoniser, 
and no cooling is required. Messrs. Yarnold & Rosenblum 
state that the yield of ozone with this form of ozoniser is 
175 grams per E.H.P.-hour, a yield higher than any yet 
published. | D 

This ozoniser is being exploited by the Commercial Ozone 
Syndicate of London, and is to be used by the '* Ozone Oil 
Refineries and Industries," a company which is about to be 
floated for the manufacture of oils and fats by Rosenblum’s 

tenta. | | | 
P Ths Siemens and Halske ozoniser consists of a number 
of tubes placed together to form a “tube-trellis.” Each 
separate unit is made np of an inner metal tube, and an 
outer glass tube covered on its external surface with tin-foil. 
Water is led through the inner tabe in order to keep down 
the temperature, and the air to be ozonised is passed through 
the annular space between the metal and glass tubes. The 
output of this form of ozoniser is stated by Dr. F. ölich to 
be 20 grams ozone per E. H. P. hour; and use has been 


© Fur further information see ELECTRICAL Review, March 25th 
1898, р. 400. L'Industrie Electrique, 1898, p. 210. 
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made of it at Grieffenburg in Germany since 1894 in 
connection with bleaching operations. 

The Tindal and Van der Steen Ozoniser.—This form of 
ozone apparatus has been ased at Paris in connection with 
experiments upon the use of ozonised air for sterilising 
slime water, and a small installation was exhibited at the 
Brussels Exhibition last year. 

As the tests of the latter only indicated a yield of 
8 grams ozone per E. H. P.-hour“, it is useless to include this 
ozoniser in the comparative tables of yields and costs given 
in the following portion of. this article. It is only fair to 
state that the conditions under which the experiments at 
Brussels were carried out, do not appear to have been 
favourable, and it is possible that a much better yield of 
ozoue per E.H.P.-hour was obtained in the Paris experi- 
ments. The writer has attempted to obtain from Baron 
Tindal some direct information concerning. the latter, but £0 
far without воссеве. 


IT.—UTILISATION OF OZONE. 


Namberléss uses have been suggested for the ozonised air 

роса іп the manner described above; of these the 

ollowing have all received experimental trial with more or 
less success: 


1. Ageing wood for musical instrumenta, 

2. Maturing wines and spirits. 

3. Sweetening foal b:er casks. 

. Drying and thickening oils. 

Bleaching waxes and fats. 

. Seasoning linoleum. · 

. Bleaching fabrics and yarns. 

. Sterilising drinking water. 

. Producing vanilfin and organic bodies of a similar 


"of 
gZ eo Оо 64 сх i 


As regards some of the suggestive applications the results 
desired can only be obtained by the use of ozone. In 
many cases, however, other oxidising agents are applicable, 
and it thus becomes necessary to take into account the 
relative costs of these before deciding in favour of ozone. 
Designers of apparatus for the production of ozone have 
too often ignored this question of relative cost, and have 
been disposed to assume that if ozone effected the oxidising 
or bleaching result desired, its adoption for the 
npon a commercial scale was certain, in spite of the fact 
that some other agent was attaining the same end at a lower 


The three oxidizing agents most commonly employed on 
a large scale are, bleaching powder, manganate of oat bag and 
bichromate of soda. 

Bleaching Powder is а mixture of calciam hypochlorite 
and chloride with undecomposed calcium hydrate, and ita 


chemical formula is now written Ca { ver When treated 


with dilute acids, it yields up the whole of its chlorine, and 
the same effect is produced more slowly upon exposure to air 
containing carbonic acid. This liberated chlorine produces 
oxidising and bleaching effects by reacting with water to 
yield nascent oxygen and hydrochloric acid, according to the 
equation Н.О + 2 Cl = 2 HCl + О. 

Thus one molecule of bleach liberates two atoms of chlorine, 
and these in turn set free one atom of oxygen. 

The average make of bleach contains from 85 to 87 per 
cent. free or active chlorine. Taking the value of bleach 
at 85°8 per cent. Cl, we therefore find from these data that 
1 metric ton bleach (1,000 kgs. = 2,204 lbs.) will yield 
353 kga. chlorine or 80 kgs. oxygen. The present price for 
this amount of bleach is £5 28. 6d., and adding 20s. per 
ton for carriage and the costs of preparing the bleaching 
solution for use, T we find that 80 kgs. oxygen generated in 
this way will czst 80 = 18. 64d. per kilo. 

Sodium Manganate.— Turning now to the second commonly 
used oxidising ard disinfecting agent, sodium manganate, 
the chemical formula of which is written Na, Mn O,, we 


* Andreoli in L'Electricicn, 1898, P 229. 

T At the present prices for acid, the cost cf hydrochloric acid 
would be 143, and of sulphuric acid about 16s. per ton of bleach 
decomposed. 


find that in alkaline solutions а moleoule of this salt parts 
with one atom of oxygen, whereas in acid solutions it parts 
with two atoms of oxygen. The equations representing these 
changes are as follows :— 


(а) Ne, Mn О, + H,O = 2 Na OH + Mn O, + O. 
(2) Ма, Mn 0. T2 H: SO. = Na, 50, + Mn SO,+ 2 H, 0 
+ 20. 


The sodium manganate of commerce contains only 25 
cent. of the pure salt, and is at present sold at the rate of 
£15 per ton. From these data we find that 1 metric ton 
of this salt will yield 24:2 kgs. oxygen in alkaline solutions, 
and 48:4 kgr. oxygen in acid solutions, and that adding 37s. 
for the cost of the acid requisite in the second case, and 103. 
for carrisge and preparation charges in both cases, the costs 


810 _ 125, 94d. and = 78. 2d, 


per kilo of oxygen are 242 4 


respectively. 

Sodium Bichromate.—'The third oxidising agent, bichro- 
mate of soda—chemical formula Na Cra O,—is used chiefly 
in the manufacture of organic chemicals, Оа treatment 
with sulphuric acid it liberates oxygen according to the 
following equation :— 3 


Na, Or, О, + 4 Н, 80, = Ма, 80, + Or; (SO, + 
4 H, 0 T 30. 


From this equation we find that 5:44 kgs. of this sult and 
8:16 kgs. sulphuric acid are required to yield 1 kg. nascent 
oxygen, and taking the price of bichromate of soda at 33d. 
per Ib. and sulphuric acid as before at 25s. per ton, the oost 
per kilo of oxygen works ont to 4s. 

Ozone.— Ozone is а condensed form of oxygen; the 
action of the silent electric discharge being to com 


three atoms of oxygen into the space usually occupied by. 


two. Тһе molecule of ozone ія therefore represented 
chemically as Os; whereas the molecule of ordinary oxygen 
is written Os. 

With regard to ozone it is n to note that, only in 
exceptional cases is the whole of its oxygen utilised in 
du-ing bleaching or oxidising effects, and that generally only 
one-third of the oxygen takes part in the reaction." This is 
u:ually explained by the following chemical equation, which 
shows that when ozone is decomposed only one of the three 
atoms of oxygen is liberated in the nascent state :— 


О; = 0, + O. 


The following table gives in condensed form the figures 
for the output of ozone, with the cost of the electrical energy 
necessa! y to noe 1 kg. ozone and 1 kg. nascent or active 
oxygen, by four of the various forms of ozoniser :— 


Cost of electrical energy in penoe. 


Yield of ozone 
Form of ozoniser. r E.H.P.-hour. 


Per kg. ozone. | Per kg. active oxygen. 


Yurnold ... iis 175 


8:56 25:68 
O.to x PN 150 9 99 29°99 
Andreoli ju 94 15 90 47°70 
Si-mens & Halske 20 75:00 22500 
Theoretical figures 1,000 1:60 4 50 


The cost of electrical energy has been taken. at 14d. per 
E.H.P.-hour, since it would be impossible to obtain it at a 
lower cost, in the small quantities demanded by ozonisers. 

To the costs given in Table I., must be added the costs 
of working the process—drying the air, interest on capital, 
depreciation, &c. Taking these as equal in the aggregate to 
ls. per kilog. of ozone. produced (therefore 38. per kg. 
active oxygen produced), we arrive at the figures given in 
Table Il. For purposes of comparison the figures 
representing the costs of 1 kg. active oxygen when obtai 
by chemical methode, are included in the Table. 


— 


* Journal Socicty Chemical Industry, Vol. 16, p. 94. 
1 Otto estimates 1 fr. per kg. ozone. 
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TABLE II.—COMrAATIVR Costs оғ 1 ka. ACTIVE 


OXYGEN. ' 
Source. Cost in pence. 

Bleaching powder 3 183 
ium oe eee eso 06 ` ecc 48:0 

Yarnold's ozopiser E 615 ` 
Ozone Otto’s osoniser .... ө“ 660 
ree F 
е ci u s.o 86 0 
Bodiam m Alk. solation — .. 153 0 
Ozne  .. „ Siemens & Halske osoniser 261 0 


These figures prove conclusively that bleaching powder is 


the most economical o t yet produced, and for 
all purposes in which the desired result can be attained 
satisfactorily by the use of this form of chlorine, it is absurd 
to speak of ozone supplanting it. The industrial applications 
of ozone will therefore be restricted to those processes or 
operations, for which at present the two sodium salts or 
atmospheric air are the customary oxidising agents. With 
reference to the former, Table TI. shows that as regards cost 
ozone occupies a fairly favourable position; while its ease 
of application and non-production of solid or liqnid bye- 
products give it a great advantage 
troublesome acid mixtures that have to be handled in the case 
of sodium bichromate and of sodiam manganate. 

There is, therefore, every reason to expect that the use of 
ozone in the manufacture of oils, fata, and organic chemicals 
will rapidly extend. m | n | 

Turning now to those manufacturing or other processes 
in which at t the oxygen of atmospheric air is the 
customary oxidising agent, the advantages of ozone are not 
so striking. The agent in each case is a gas, and produces 
no liquid or solid bye-producta. In the one case, it costs 
nothing ; in the other 614d. per kilo. of active oxygen. To 
balance this expenditure we have only a decrease in the time 
diim to noe the desired result. ; 

here is the further danger that ozone may prove too 
active an oxidising agent, and in the case of spirite, 
wines, &c., may oxidise not only the impurities desired, but 
also the essential constituents of the liquid. The future of 
ozone in respect to its application to the purification of water, 
and maturing of wines and spirits is, therefore, in the writer's 
inion, less certain ; and farther experiments may prove that 
older oxidation processes though much slower are, 
nevertheless, the more economical. 

There is at present а decided attempt being made to 
“boom” ozone by the methods of modern journalism, 
rather than to extend its field of usefulness by steady 


“ршн work ж-а һага ea e a appl 

attempts will necessarily fail, since all applications 
of ozone to industrial purposes must finally be Jadged b 
the test of E s. d. Even if these attempts meet with 
temporary success, they will still hinder the true growth of 
the ozone industry ; since the economic failure of ozone as 
an oxidising t in cases in which it should never have 
been tried, will prevent its trial in others, in which it would 
appear to have every chanoe of success, " 


_LIQUID FUEL ON THE METROPOLITAN 
RAILWAY. 


Apropos of the popoa to use electricity as a means. of 
traction on the Metropolitan sis d the Engineer dis- 
cusses the question of partially remedying the foul tunnels 
by means of liquid fuel in place of solid fuel. It has been 
resolved to give Holden’s bs fuel system a trial, and a 
locomotive has been selected of 17 inches х 24 inches size, with 
а grate area of 17 5 square feet, and oil tanks have been fitted 
of 150 gallons capacity, the oil to be tried being of 0°9 specific 
gravity and 280° flash point. We need not at the moment 
ollow the discussion to the distance gone to by our contem- 

rary, and consider that to make the best use of oil, all the 
oopmotives which run on thes must be во fitted, viz., 
the District, Great Northern, Great Western and Midland 
engines. What really concerns us just now are the points made 


as compared with the 


. Electricity,” ap 


in favour of oil by our contemporary. In the first place the 
tunnels would be freed of sulphur, and this would mean 
much, there being but little, if any, sulphur in liquid fuel. But 
there would also be leas carbonic acid gas in the tunnels. 
It is ош out that if pure hydrogen were used as fuel, there 
would be no carbonic acid produced, but simply so much 
steam. Now oil fuel consists of carbon 72 per cent. and 
hydrogen 28 per cent. As com with Welsh coal, one 
ton of oil will do the work of two tons of coal, because of the 
better efficiency secured with oil. B 
For each 100 lbs. of oil fuel there would be produced 
263°52 lbs. of CO, and 284 lbs. of water. The hydrogen 
would evaporate 806 lbs. of water, and the carbon would 
evaporate 504 lbs., or, вау, 1,810 Ibs. in all, at an efficiency of 
one half. To secure the same evaporation.with carbon, only 
about 187 Ibs. would need to be burned, yielding 684 lbs. of 
CO,. Thus by the use of oil the production of carbonic acid 
gas would be under 40 per cent. of that of solid carbon fuel. 
All this is true, but apart from the reduction of the sulphur 
compounds we very mnch question if the benefit to be derived 
is not more apparent than real, apart from the fact that a 
real saving is made in the weight of fuel burned in the 
tunnels. We need not, in fact, concern ourselves so very 
seriously with the relative ee of CO, and of steam. 
To burn one pound of carbon demands 23 lbs. of oxygen, 
and produces 15,000 heat units. To burn one pound of 
hydrogen consumes 8 lbs. of oxygen, and produoes, say, 
60,000 heat units (actually only about 50,000 units are in 
any sense available). | | 
ractically the heat output is proponente to the oxygen 
consumed. Ав а medium to breathe carbonic acid gas is 
not poisonous. It is probably more objectionable than 
nitrogen. Nitrogen is not a supporter of life, and an over- 
plus of nitrogen is in a sense as bad ав an overplus of car- 
bonic acid. Whatever fael be employed, the same weight of 
oxygen will disappear per heat unit evolved. The atmo- 
sphere will be deprived of its life-preserving property, and 
an atmosphere of nitrogen and steam will asphyxiate. A 
steam-laden atmosphere will hardly support the combustion 
of a candle, and, therefore, is equally unsuitable for mav, 
who is but & candle in respect of his atmospheric require- 
ments. It is thus a fallacy to lay so much stress upon the 
mere redaction of carbonic acid. Apart from the poisonous 
carbonic oxide formed by imperfect combustion of carbon, 
there is little real. advantage in changing from 
a carbon to а hydrocarbon fuel, so far as ја the main- 
tenance of the atmosphere in a condition to support life. 
No one better appreciates liquid fuel than ourselves, but it is 
begging the whole. question to urge it as a fuel for under- 
ground. railways. ments of our contemporary are 
very apt to mislead : they do not include a full statement of 
facts, and are apt to be relied upon in opposition to electric 
traction. The atmosphere on the Underground is.unpleasant, 
not altogether because it is sulphurous, but because it con- 


tains too small a proportion of oxygen. Already four-fifths 
nitrogen, we can iil afford even small subtractions of oxygen, 


and whatever fuel be employed, oxygen will disappear as auch, 
and leave the atmosphere in a condition approximating that 
foretold by Lord Kelvin as the result of burning the world’s 
store of;;fuel more quickly than the recuperative capacity of 
the , world’s vegetation, on. which alone we depend, re- 
generates .the сше Oil fuel is better to use, of 
course, because it really does save oxygen. In the Arlberg 


tunnel it is reported to use hardly more than one third the 


oxygen need by solid fuel, but this is a question of efficiency 


ok fuel, and does not affect the principle. The Engineer 


пев merely on the ratio of steam and carbonic acid. It is 
to this line of argument we take exception. | 


? 


ELECTRICITY WITHOUT MACHINERY. 


THE above heading, with the addition of “ Revolution ir. 
| on the announcement of the New 
Electricity Supply Syndicate,” formed to exploit the “ Row- 
botham Primary Generator.” Matters have recently been 
quiet in the direction of 1 batteries, and it is not, 
perhaps, surprising that a further move should have been 


ot 
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s move which, however, we ventüre to 
will have the fate of every other en of nd, 
namely, complete. failure. We are told of the “New 
Electricity Supply System that “the generatorm being 
automatic, will require practically no attention at the hands 
of the consumer, and will produce electric light and power 
at а low cost.” How often has a statement like this been 
put forward, possibly in all good faitb, only to prove its 
utter worthlessness when put to the test. | 

The following is a 


What, then, is the new generator? 
description of the same :— | 

The generator oonsists of a ceries of cells mounted on an 
inolined plane, in order that the electrolyte may pass from 
one to another. The elements are carbon and iron, the 
former of which is not consumable, whereas the iron is ооп- 
samed practically in proportion to the energy taken from the 


tight' compartments, between which the largo open compart- 
ment containing the iron elements of the 


the e iron plates (or anode elements) being placed 
: о rows of — tubes in the open part of the 
cell. | 


The action of these cells is as follows :—A solution con- 
tained in a reservoir at the top of the cells is permitted to 
flow into the air-tight compartment of the top cell, and thence 
to the remainder of the cells. From each compartment, 
immediately current is taken from the generator, gas is 
iven off from the cathode element, which exerts a pressure 
n the air-tight compartment, forcing the solution to pene- 
trate through the porons tubes in about the same proporti 


maintaining the electrical pressure constant.” 


Wherein the novelty of the Rowbotham generator consists 


cent. fall in the light ony: It is this falling off in the power 
DE e 

an g o wit utter failure of pri 
batteries to give satisfaction. заа 


Мг. Harrison's testa that this will not take place ? 
Why docs not Mr. Harrison give the result of several 
hours continuous run, the one test which is of vital 
importance in enabling one to judge of the value of the 
pater? * For how long” is the question which we would 
ask Mr. Harrison to answer with referenoe to paragraph 
ES paragraph in his joue 
rof. Thompson in is а little more ici 

He states “there is no Bink i I ue. 
Again we would ask, how long" will the thing last? we 
want something more definite than generalities, knowing 
as we do from past experience how utterly misleading these 


are, 
Now as regards cost. According to Mr. Harrison,“ we 
obtain a total cost of under 5d. per B. T. U.“ A total cost 


nis of the facta connected with the So 


larisation during normal use.” 


for what ?. Why simply for the raw materials consumed in 
the battery at the they are quoted in the official lists, 
Will the cost of the iron when made into plates (or what- 
ever form it is used in) with the necessary fittings and 
delivered at the consumer's door, be only a trifle more than 
the cost of the raw material, and will the cost of the acid be 
ditto ? If we are to make a comparison of costs in this 
metal and acid with 


delivered at the oonsumer’s door, with | 
unfavourable view of the latter. The fact is, we have in 
reports of the kind not untruths but “half truths,” which 
are most mischievously misleading in their character. 
If we are to compare power-driven p'anta with a battery 
plant, we must take into consideration the relative 
ufability of the two, a comparison which would be very 
much in favour of the former. The absence of this com- 
parison is another misleading element, not necessarily inten- 
tionally omitted but still omitted. 
-. Unless it can be definitely proved that the so-called new 
:battery is decidedly more economical than others of the 
same nature which have proved miserable failures, the 


latter will be the fate of the new venture. 


- Seriously, it is a mystery how experts can be induced, in 
the year of grace, 1898, to issue reports of the nature we have 
commented upon. In the REvrEW for 1 17th, 1896, 
page 85, Mr. Rowbotham’s battery is criticised, on February 
21st, 258, the battery, as then existing, is fully . 
described, and even at an earlier date than these, but re- 
lating to the same thing, viz. September 6th, 1895, the 
“ new epoch in the influence of motive on the life and 
work of the world,” the Board of Trade unit for 6d., just 
as Prof. Tonpa has it now, and the usual high flown 
nonsense invariably associated with the primary battery craze, 
are to be found chronicled in our pages. Three have 
virtually passed, and still we have a reiteration of the same 
саше, and hopes never to be realised, which were current 
en. 

We cannot do a better service to our readers than advise 
= is | » the references we ar ri ries alightt? 
when they will at once recognise an old friend in a y 
modified guise 


CORRESPONDENCE. 
The Registration of Trade Marks. | 


We have much pleasure in N herewith & 
) Trade Mark 
case recently decided in the House of Lords. As tbe 


. decision is one which seriously affects all trades and simpli- 


fies the registration of trade marks for the future, we think 
you will be interested in commenting on the matter. 


The Eastman Photographic Materials Company, Limited, 


Tua Eastuan PHOrOGBAPHIO MATERIALS Company, Ltr. 


ET ` *"Borio" APPBAL Casm m THE Hovss or LORDS. 
| ‚ош WWW 


2. This decision was upheld successively by the Board of Trade, 
"d The Betas CONUS) persevered a paid all ooste im al 
an pany v an costs 
these Oourte, and in their fina] appeal to the House of Lords which 
has now reversed the decision of the previous Courts. 
4. The word was originally refused as being derived from “Sol” 
possible to print silver paper in sunlight, 


A reading of the Act which held 
that a Trade Mark must not only be invented, bat, even if invented, 
it must also be in no way descriptive of the goods. 

S The House of Lords hia now deciden thes a ышна word if it 
is properly an invented word, may contain skilful allusion to the nature 
of the goods referred to. But, to be held as an invention, a word 
must not be merely two known words strung together, nor 
"word of tho Isogoago with а slightly шой en ng. 
spleen is асга ше р кел 

а descriptive word w property community, the 
tho Act is attalned. ' 
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7. The origin of the word “ Solio,” аз а matter of fact, had nothing 
do with “Sol” (the Sun). It arose through an official submitting 
one df the principals 

then being conducted in Soho Square. This was misread as “ Solio,” 


amateur photographer), himrelf happened to be 
Eastman Company's Solio printing-out paper, and ke made a state- 
ment to that effect, and added that it never in the world oocurred to 
him that there was anything descriptive in tke name. 

9. In fact, there is Just as much reason why the word “Bolio,” as 
Lord Herschell points out, should be taken to refer to boots (from the 
ое or to agricultural implements (from the Latin Soluth the 


10. Full law reports appeared in the Times and other papers cf 
Saturday, July 16tb. Leaders bave also appeared in the Times of 
Monday, July 18th, and the Standard of Jaly 16th, commenting on 
the important change of law involved in this decision. 


Preventing Induction in Telephone Circuits. 


The method proposed by Mr. Е. P. Selby in the last 
number of your esteemed paper, for preventing induction in 


- telephone circuits by other electric wires, has been tried years 


ago here and abroad; it has been found to have some ¢ ffect, 
but not enough to.prevent disturbances, and has therefore, 
as far as I know, been dispensed with, where it has been 


Д "M J. C. West. 
Berlin, July 26th, 1898. 


. [Pressure upon our space compels us to ho'd over a letter 

from the Brockie-Pell Arc Lamp Company on “ Aro Light- 

ing," also one from Mr. Davenport on © Accumulators for 
Lighting and Traction.“ —Eps. ELxc. Rev. ] | 


LEGAL. 


 LAMINA ACCUMULATOR SYNDICATE. 


Beror% Mr. Justice Kekewich, in the Obancery Division, on Friday, 
Mr. Wannnioron, Q.C., mentioned the matter of the Lamina Accu- 
mulator (Milicson's British Patents) Syodicate, Limited, and the 
Elieson Lamioa Accumulator Company, Limited, in which ke had a 
motion on behalt of the Harl of Galloway for the appointment of a 
receiver. It stood over to enable arrangement: to be made by the 
company in the terms of the agreement to issue to the Earl of Gal- 
loway debentures in of the debentures he held in the syndicate. 
He understocd that the new debentures had been sealed the previous 
night, and had now been handed over to the Earl, who had given 
his undertaking to hand in the old debentures. Under these circum- 
stances he now proposed to stay further proceedings in the action. 
He understood it was arranged that defendants should pay the costs. 

Mr. BBaAu warp Davis, C. C., on behalf of the defendants, said the 
asalgnmeht to the new com had been completed only the 


previons day, and arrangements for the exchange of the debentures 
were at once msde. Не was not instructed to agree that defendants 
should pay the costs. ME 


Мг. WARRINGTON: Then all I can agree to is to take no order, 
except that costs be costs in the action. | 
, Mr. Justice Kuxswion: І think Mr. Warrington is right, and then 
whoever is wrong in the action will have to pay the coste. 
Order made accordingly. uos 


wv 


. BUSINESS NOTICES, &o. 


Books Received.—“The Storage Battery: A practical 
treatise on the construction, theory, and use of secondary batteries,” 
by Augustus Treadwell, jan. Whittaker & Oo., London. 7s. 61. net. 

We have received from the Westinghouse Electric Company, of 
Pittaburg, Pa., а small pamphlet on the use of electricity for haulage 
in mines. Thé adaptability of tho electric locomotive for such 
work on account of its compactness, and the other points cf con- 
venience of electricity are brit fly stated, and a description is given of 
the Baldwin-Westinghouse type of Ic oomotive for mine work. 

Munro & Jamieson’s “ Electrical Rules and Tables Pocket-Book,” 
13th edition. Chas. Griffia & Co., Ltd., London, 83. 64. 


Change ef, Address. — Messrs. Hall Bros., electrical 

& us man st Fench 

Buildings, E.O., and Sugar Tala ta Sattel EO. to 
Upper Thames Street, and 21, Bush Lane, Cannon Street, Е.О 
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of the firm the word Soho "—the business | 


E" stuff (Яле) at Liverpool and Swansea. At 
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- Eleetrital Wares Exported. 


Wasz Бирме Jury 26 f, 1897. | Warx ExprxG JULY 26rH, 1898. 


OococoocoooooooóÓ 


в. & в. 
Alb ang. 57 0 Boulogne we œ 80 0 
Bangkok...  ...  .. 900 0 Buenos Ayrer. Teleg. mat. 328 0 
Bergen. Bab, cables . . 1,564 0 | OapeTówn  ... =... 181 0 
Bombay eos ‘YT ` сөө 148. 0 99 Teleg. mat, 385 0 
Buenos Ayres... ee 908 O| Ohristiania, Teleg. 150 0 
eee oe 2.976. 0 Colombo... ee 70 0 
Oaloutta i 4, 512 0 hagen » 127.0 
Cape Town i 8 п sed is - a : 
п ... T ong Kong  ... e. 94 
8 Teleg. mat. 32 0 Korsor. Sub. cable ...1,105 С 
Durban - we £53 0 | Dyt kton | * 161 0 
East London .. 195 0 Mata ... e 5 124 0 
Fremantle a .. 824 0 | Melbourne. Teleg. mat. 750. 0 
Genoa .. |... ... 51 0 Naples . 34 0 
Gibraltar. Teleg. cable 8,000 0 | Ostend ... © .. 18 0 
Malaga ... e 5. 70 0 | Paris eis —. 8040 
Malmo ... A „„ 80 0| Penang aus * 2150 
Mauritius ° "T 10 O0 ‘Port Chalmers eee 009 46 
Melbourne , eee 119 0 . фр El sab<-th ese eee 922 * 
s Teleg. mat. 18 0 | Bio Janeiro ee 77 
Ostend II) өөө eee. 15 0 Santo: ove ooo. ooe 25. 
Perth ... .... see 658 0 T Teleg. mat. 27 
Pheus .. — .. 10 0 | S* Michaels. Tcleg.cable 15. 
Port Elisabeth . . 168 0 St. Petersburg |... .. 585 
Rotterdam. Teleg. wire 56 0 „ - Teleg.mat. 70. 
Bt. Potersbarg ... „ 22 0 | Shang! see .. 65 
Santander . 14 0 | Singapore: Teleg.mat. 72 
Shanghai TI) TT. 294 0 Sydney eee ooo poe 1.0.9 
5 Teleg. cable 60,180 0 Tonku ... Te .. 368 
Soura du eee ese 1, 0 луга. Teleg О eable TS 1,206 
Stcckh Teleg. wire 159 9 
8 y 600 . eee eee 1.425 0 
igo. Teleg. mat. ... 20 0 
eco 090 598 0 
Yokohama  .... > ... 1,610 0 "m 
n Teleg. 17 0 | 
Total £166,233 0 Total £8,877 0 


| 


Foreign Goods Transhipped. 


| £ s. £ s. 

Boulogne eee eee 220 0 TER ee. coe c өөө 151 0 

Stockholm eee ose 56 0 Rio aneiro ove ace 903 i 0 
Total £376 | 


Total £1,(.54 


Church Lightiag.—The Keighley Electrical Engineering 
Company, Limited, write as follows:—' We note you mention in 
your issue of this week Major F. Willey's generosity in penne 
electiic light for Blyth Church. This installation, both at the | 
and the church was put in by ourselves, and we think that. it may 
claim to be perhaps one of the most extreme combinations of ancient 
and modern in as the church itself was built in the 
year 1080, and is a remarkably fine specimen of Norman architecture. 


. Can any of your readers quote a better instance of 19th centary 


progress in combination with the 11th century ?" 


The City Electrical Inspector's Expenses.—The Court 
of Common Oouncil has Xd to take no farther action at present 
in regard to the recovery of the e pector 
from the Oity of London Electric ightiog Oompany. This matter, 
FGW recently been contested 

urts. | 


Copper.—Messrs. Н. R. Merton & Co.'s latest, statistica 
of copper show that on July 15th, 1898, the stocks in England and 
France comprited 15,925 tons Ohili bars, also 326 tons of Chili 

‚ 123 tons of Ohili ores and Regulus (fine), and 4,464 tons of 
there were 
1,515 tons including that in process of landing. Other quantities of 


| CCC With advices from Chili and 


A showing another 3,850 tons, this works ont at a total 
of 28,695 tons, as com with 27,356 on June 15th. е price.of 
с гт standard copper was £50 on July 15th, against £50 5s. 
on Jure 15th. ` 


Dissolution ef Partnership.—Meeers. W. Morris and 


engineers, at 39, Hall Street, Bt. Helen's, Lave dissolved pi 
| at 39, ‘a, have v p 
by mutual consent. Debts will be attended to by Mr. Morris. 


Electric Canal Haulage in Belgium.—It is reported 
Suu even Unie at See ee a 


Electric Driving.—The Hebden Bridge Industrial Soviety 
have augmented their electric plant by putting down a motor, w 
will be used for cutting leather, cleaning currants, grinding coffee, &c. 
Electrical Engineering in Germany.—Under. the 
auspices of Messrs. Sshuckert & Oo., of Narembourg, a company bas 
just been formed in Dresden, with a capital of £300,000, to be known 
as Die Electro Gesellschaft, to establish electric lighting and tramway 
plants in Prussian, Silesia, Saxony, and the Thuringian States. 
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Electrical Enterprise in Belgium.—The Brussels 
correspondent of the Financial News says that а new concern, under 
the name of the Compagnie Electrique Auversoise, has been formed at 
Antwerp, with a capital of 4,400,000 frs., after having secured from 
tbat city the concession for supplying the electric light for public 
purposes aud to private consumers. Amonget the founders are the 
Société Geaérale pour Favoriser l'Industrie Nationale of Brussels, the 
Schasfhausen Bankverein of O.logne, and the Continental Company 
for Electrical Enterprises of Nurnberg. 


General Electric Company v. Curtis.—At the Glasgow 
Appeal Court last wcek this case was heard. The parties had deal- 
ings, and on an accounting the defender admitted being due a certain 
sum, £24 103. 8d. The pursuers moved for interim decree for that 
sum, insisting, however, on proceeding with their case for the bslanca 
which they alleged to be due. The defender contended that the pur- 
suers were not entitled to interim decree, as it would place him at a 
disadvantage. The Sheriff Substitute Guthrie, however, gave decree 


for the admitted eum, and fixed a diet of proof. On appeal the 


. Sheriff adhered. Agent for purzuers, Mr. George Jeffray. Agent 
‚ for defender, Mr. Walter Oswald. Я | 


' the Bill should have leave to suspen 


General Power Distributing Company's Bill.—On 
the motion for the s cond reading of this Bill in the House of 
Commons on Thursday night last week, Mr. J. W. Lowther moved 
as an amendment, says the Times report, that the promoters of 

d any further оош: 
thereon, in order to proceed with the same Bill, if they should 
think fit, in the next Bession of Parliament; and that all petitions 
presented in the present Session against such Bill, within the 
time prescribed by the rules and orders of the House, and 
which stood referred to tke committee on such Bill, should stand 
referred to the committee on the same Bill in the next Bession of 
Parliament. In asking the House to adopt this amendment he was 
taking a somewtat unusual course, though one that was not wholly 
unprecedented, but which wes justified by the quite - exceptional 
circumstances under which the Bill came before the House at this 
late period of the Session. At the beginning of the Session there 
were other Bills with this wbich raised the same new principles; 
an3, therefcre, at the instigation of the Chairman of Committees in 
the House of Lords, a joint committee of the two Houses, known as 
the Electrical Energy and Generating Stations Sapply Committee, 
was appointed to inqoire into the matter. The committee did not 
report until June; and, ia the meantime, this Bill was hung up. 
Atter the committee reported, the promoters of the Bill pushed the 
measure forward. It paseed through all the stages of the House of 
Lords, and it now came before the House of Commons at a very late 
pericd of the Session. "Therefore, even if the Huuse were to assent 
to the second reading, it would not be possible to send a Bill of such 
magnitude, and a Bill also which was so strongly opposed, to a com- 
mittee in August. Under the circumstances, and seeing that the 


delay was due, not to the promoters of the Bill, bat to the action of 


Parliament, it was only fair that the promoters should not be at the 


loss of the costs they bad incurred this Session, but that next Session 


the Bill should be taken up at the point which it bad now reached. 
What he had said in regard to the promoters also held good in 
regard to the opponents of the measure. - 

Mr. Mellor hoped the House would assent to the very reasonable 
motion of the Cbairman of Committees. It was most desirable tbat 
the House should save the coste of promoters of private Bills as 
much as possible. Indeed, he thought there ought to be some 
inquiry instituted with a view to seeing whether those costs could 
not be substantially reduced. : 

Mr. Stuart Wortley raid it was a matter of common knowledge 
that this Bill bad met with opposition of great magnitude and not 
less weight. But, in the circumstances, those who took part in that 
opposition on behalf of certain municipalities did not ргорсве to 
dispute the motion of the Chairman of Committees, though they 
believed they could have defeated the second reading of the Bill if 
it went to & division. 

Mr. Stuart said he also entirely objected to the Bill, but the 
proposal of the right hon. gentleman seemed so reasonable and fair 
tbat he wculd support it. Whatever might be the view of the Bill 
itself, everyono would ba desirous cf doing fairly to all the parties 
concerned, and it was in accordance with the justice of the case that 
the motion should be pass:d. 

Mr. Bryce expressed great satisfaction at the acceptance of the 
motion by the hon. member for Sheffield and the hon. member for 
Bboredi The Bill required fuller consideration than the House 
could give to it this Session. 

Mr. J. Lowther said that when he first heard of this motion he 
feared that it might draw the House into creating an undesirable 
precedent for the hanging up of public Bills. But the explanation 
of the Ohairman of Committees had made it clear that no such 
danger was to be apprehended. | 

Mr. T. Bayley also expressed bis concurrence in the motion. 

The motion of the Caairman of Committees was then agreed to. 

Mr. J. W. Lowther moved: That this be a standing order of the 
House.” Не said that such a motion was necessary in order that the 
House might have cognisance next Session of the decision jast 
arrived at. The standing order would apply only in this case. 

The motion was agreed to. 

Last week the Glasgow and various other municipal authoritics 
discussed the above Bill, and resolved to oppose it before Parliament. 
As the Bill is now to wait over until next session, we suppose the 
municipalities will let the matter rest for the present. 


Illustrations of Electric Traction.’—The great 
extent to which the Thomson-Houston Companies have been 
identified with the development of elcctric traction in this country 
and on the Continent is clearly seen from а beautifully prepared 


THE ELECTRICAL REVIEW. 


' Bhoreditch. The magistrate 


[VoL 43. Mo. 1,079, Jory $9, 1998. 


book «f " Illustrations of Electric Traction,” which has just been 
issued by the British Thomson-Houston Company. Among the 
large rumber of photographs reproduced ara views of the 
plant ard outside work, showing cars in operation, of such well- 
kaosn instances of overhead trolley construction as the Bristol, 
Dover, Dublin, Paris, Versailles, Lyons, Rouen, Brussels, Hamburg, 
Manich, Rome, and а variety of other lines equipped on the 
Thomson-Houston system. 


Liquidation Notice. — Creditors of the Mechanical 
Traction Syndicate should send particulars of their debts to Mr. 
Vibert Collinson, 6, East India Avenue, E. O., liquidator, on or before 
August 23rd. 


The London Electric Supply Corporation. — Oa 
Wednesday, before Mr. Justice Wright, sitting as aa additional 
judge of the Chaccery Division, Mr. Butcher, Q.C., M. P., on behalf 
of the London Electric Supply Corporation applied to his Lordship 
to sanction a reduction of the capital of the company by writing off 
£2 per share, thus reducing it from £1,250,000 to £750,000. In the 
course of the proceedings his Lordship asked if this was going 
concern ?—Mr. Butcher: Oh yes, the шау а а going concen 
and a very prosperous one too.—His Lordship granted the appli- 


. cation. 


A Maxim Iacandescent Lamp Company.—According 
to the daily press a syndicate company has been formed, with a 
capital of £10,000, for асирга а contract for purchasing all the 
rights throughout the world of a new incandescent lamp invented by 
Mr. Hiram 8 Maxim. The first directors are: Mr. Hiram 8. Maxim, 
Mr. Jales de Meray, and Mr. F. A. English. It is understood that 
probably Sir William Crookes will join the board. The special 
feature of the invention may, in pa terms,be said to be the 
employ ment of a new description of a filament which, it is claimed, 
affords a brilliant white light, and is far more lasting than 
present used, wjth the benefit either of saving of cost from having 
the same amount of light as at present, with 25 to 30 per cent. less 
current, or the same cost and a better light. It is said that the 


‘syndicate is doubtless the precursor to a larger parent undertaking. 


Miell v. Shrimpton.—At the Lord Mayor's Court, on 
Wednesday last week, Sir Charles Hall and a ja -— a 


reference to the Brockie-Pell Arc Lamp Company. 
sideration for an introduction to a firm who were to find capital for 
the company. Marshall made the assignment to the plaintiff on 
D«cemb-r 18th. After hearing the case at some length, the Recorder 
delivered judgement, and said that, in order that the plaintiff should 
gucceed upon the commission note, he must show that the money had 
been earned. He considered that the plaintiff was only entitled to be 
paid commission in respect of amounts actually under ita. He 


" therefore gave judgment for the defendant, who would Le allowed 


costs subsequent to the date of the payment of the sum of £81 into 
Oourt. The plaintiff would be entitled to the £81, which it was 
admitted was due to him. Upon the application of defendant's 
oounsel, it was ordered that the sum of £81 should remain in Court 
until after taxation, and leave to appeal was given. 


The Shannon Power Scheme.—The Shannon Fishery 
Proprietors last, week resolved to oppose the acheme of the Shannon 


Electric Syndicate Company, as the effect of the proposed works was 


ccnsidered disastrous to the interests of the fisheries. 


Smoke Nnisance.—The Great Eastern Railway were 
summoned at the Worship Street Police Court last week for creating 
a smoke nuisance at thore electric lighting works at High Street, 
made an order that it be abated forth- 


with. Notice of appeal was given. 


Strike, — The daily papers say that the employes at 
the Tudor Accumulator Company's Electrical Works at Dakinfield 
have struck against a reduction of wages on the introduction of 
improved machinery. 


Winding up Petitions.—A petition for the winding 
up of the London Provincial Electricity Company, presented by 
Mr. Octave de la Chapelle, of Suffolk House, Laurence Pountney Hill, 
E.C., solicitor, a creditor of the company, is to be heard before Mr. 
Justice Wright o^ August 3rd. А similar petition present:d by Mr. 
Robert Stanton, 73, Shoe Lane, E C., metal merchant, for the winding 
up of the Oox Taermo-Electric Co., will be heard in the same Court 
on the fame day. 2 


ELECTRIO LIGHTING NOTES. 


Aberdeen.—The Aberdeen Harbour Commissioners are 
introduciog an electric installation for the lighting of the docke, 
harbour, workshops, cffices, &c. An experiment was maie with the 
new illuminant on one of the qaays this week, but some time must 
elapse before the installation is complete. The necessary electric 
supply will meantime be taken from the Oity Corporation mains. 

The Town Council, also the Glasgow Council, intend filing opposi- 
tion to the General Power Distribution Company's Bill. 
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Arbroath.—The Corporation will o the application 
‘of an electric supply company for a sie исса] elec P lighting 


Bethnal Green.—At a recent meeting of the Board of 
Guardians the Infirmary Committee :—(a) Messrs. Calvert 
and Co. bad declined to approve of the draft contract submitted to 
them, and bad intimated that their tender must be accepted as it 
stands ; (5) that if their tender were accepted as it stood, there would 
be no limit to the amount which could be claimed for extras; (c) the 
Committee, under these circumstances, therefore instructed the clerk 
to inform Messrs. Calvert & Co. that, unless they heard from them to 
the effect that they were prepared to do the work in accordance with 
the specifications pared by Messrs. Owen, Lucas & Pyke, without 

e Committee would recommend the 
t the next lowest tender. The Com- 
. Pyke that all the contractors were 
i „ that the maximum ho:se- 


need for any reservation being included in any tender. The report 
was adopted. 

Birmingham.—It is understood that the lighting by 
‘electricity of the Council House and the Reference Library is in con- 
templation by the Corporation. 


Black pool.— Last =o the General Purposes Committee 
e 


- bad a discussion ting of Dickson and 
Warbriek Roads by electricity of gas. Mr. Qain said to light 
up the whole roads with 1,000 candle-power lamps 
would eost about £250. If wanted no better light than they 
had at present, he could supply it by electricity quite as cheaply aa the 


It was agreed that the Electric Lighting and Tramways Com- 
Eittes be empowered to submit a scheme a to the anale power of 
the lights, &c., to a future meeting. i 

Bolton.—The Town Council have resolved upon exten- 
sions of the electric lighting installation at a cost of £38,406. 


B»urnemouth,—Messrs. Fippard & Cooper, of Bourne- 
mouth, are gi down an oil engine and dynamó for lighting 
Ohaddesley Glen, Oanford Oliffs, Bournemouth. 

Bradford.—The new ahilling-in-the-alot meter of the 
Penny-in-the-Slot Electric Suppl Company, was exhibited before 
the Gas and Electricity Supply of the Council on 2204 
inst. The Committee to adopt it for use among consumers. 


Bristol,—Efforts are being made in order that by the 
time of the visit of the British Association to Bristol a considerable 


` electricity station for suppl 
capacity of the engine room been more than doubled, and the 
number of Lancashire boilers been increased from seven to 12. 


Ia the course of a few months, according to a Bristol г, there 
machinery of between Pena 


will be 
room. 


4,000 and 5,000 H.P.in the engine 


been regarding the application to borrow £20,000 for carrying 
out the Scheme. The Corporation 


themselves, and have, either jointly or сараена, lighted their 
electricity. Mr. urst was en by the Town 

at the outset, and was entrusted with the preparation of 

plans and specifications. He estimates that the £20,000 asked for 
will fully cover the cost of the proposed scheme. Supporters and 
opponents put their views before the Local Government Board 
Inspector on 20th inst. | 


Cardiff.—At last week's meeting of the Electric Light- 
Committee, tenders were ted for one 300-kilowatt steam 
Applebee) =; еа report on the vede ge in which bs stated 
presented a on us offers, in whi l 

that it was not, in his opinion, desirable that the work should be 
entrusted to a firm named, asa machine which they had contracted 
to supply in five months was now, after a lapee of two years and three 
months, still in such а state that he had not finally accepted it. He 


should be obtained from another 


experimen 
such plant as was required, and said they had never constructed such 
а alternator, condemned details in construction, 
and emphssised the importance of giving the contract to 
the first parties, whom he characterised as the finest makers 
of electrical plant ia Great Britain. In reply to Councillor Fox, the 
‘engineer stated that the machine which was so long overdue was still 
being experimented with by the makers, and referred to a recent 


of opinioa, it was decided, on the proposition of Councillor William 

vans, seconded by Alderman Sanders, that the matter should be 
deferred antil further information ing the experiences of other 
municipalities with the plant of two firms named could be 
obtained. Councillor Fox gave notice of his intention to press for 


matter in hand themselves. Se 


ost of wiring the premises of the Ealing Constitutio 


' week fixed their estimate for electric 


'sideration 


the imposition of the full penalties against the first firm for non- 
compliance with their present contract. Councillor Fox considered 
they were placing their official in an invidious position, and ri jiculed 
the idea of wasting time in seeking information about the first firm's 
engines in other parts of the country when they had their own 
experience to go upon. 

ne Corporation Electrical Department is makiog reductions in 
the charges for current from July 1st on a aliding scale. 


Cape Town.—By the last mail we learn that cables are 
being laid between Cape Town and Wynberg stations for the pee | 
of providing all the subarban stations with electric light. Valken- 
berg Asylum is to be lighted from Mowbray, and the Cape Towa 
нау generating station will supply the power for the whole 
system. 


Cape Town and Suburban Electric Lighting Com- 
pany.—At the annual meeting of this company tbe direétors sub- 
mitted a report, which was adopted, recommending a dividerd of 
б per cent. and that the balance be carried forward to the next 
account. 


Chester.—The Lighting Committee is to extend the 
electric lighting mains from the Li Road to Brook Lane 
poop ly 5 for supply of public and private lighting (cost, 

The Town Council has decided to request the loeal member to 
oppose the General Power Distribu Oompany Bill in Parliament. 
2 с that local authorities should have command of their own 


Cleckheaton.—The District Council has received notice 


‘from the Electrical Power Distribution Oompany, London, of inten- 


tion to apply for a provisional order. The matter is referred to the 
General Purposes Committee. It із thought that the application might 
. to the interests of the 

wo 


Colwya Bay.—The Local Government Board has written 


eee Res borrowing of £1,564 for the electric light works, 
repayable in 25 years. The letter su that the machinery at 


1 as owners cf the gas 


ggested 
the generating station should be duplicated at the end of one year. 


 Cricklewood.— The Hendon District Council has 
resolved to apply for a provisional order for supplying their district 
with electric light. 


Damfries.—The Town Council has decided to oppose an 


application by the Urban Blectric Bu Com for a provisional 
арр pply pany p 


. "The anthorities intend at no date to take the 
veral private firms in the town and 
district have introduced the electric light, and an installation has 


been put into the Orichton R>yal Institution ata cost of no less a sum 
than £10,000, 


Ealing.—After going into the matter of free wiring, the 
Hlectric "pros Committee has adjourned ite consideration for the 
resent. Council has agreed to advance the money to cover the 
ША] Olub, and to 

supply current on special terms. 


Edinburgh.—The Electric Ligbtiog Committee last 
lighting in the city for the 
ear from May 15th, 1898, at £31,820, as compared with an estimate 
t year of £21,165, and an actual expenditure of £24,444. The 
revenue on account of the expenditure was estimated at £51,250, as 
compared with an estimate year of £35,455, and an actual 
3 of £38,049. For capital expenditure they estimate a sum of 
£130,500. | 


Elham.—The Cheriton surveyor recommends the Council 
to oppose the application of a company for a provisional order. 


Exeter.— Last week the Electric Lighting Committee 
reported that Messrs. Hind & Robinson, London, solicitors, had 
written on behalf of Mr. M. D. Racker, with reference to an 


infringement of letters t granted to William Phillips Thompson 
in the year 1835, for improvements in distributing electricity and 
apparatus therefore, and ding payment of es for the 


‘past user, and an undertaking to cease to use the same in future until 
a license had been obtained from him, which license he was willing 
to t on reasonable terms.. Tae Town Clerk bad at once written 
to Messrs. Hind & Robinson, asking to be informed in what manner 
the Council were infringing the t. The report was adopted. 

The Electric Lighting Committee has given instructions for con- 
to be given to the best means of overcoming the smoke 


Fleet (Hants).—Mr. Warden-Stevens has been retained 
act as consulting engineer for an electric lighting scheme. 


Great Yarmouth.—The Towa Council having decided 
to borrow for extension of their electric lighting system a further 
sum of £4,800, making £38,800 in all, a Local Government Board 
inquiry was held on Friday last by Н. P. Boulnois, Esq, M I. C. E. 
It was stated by the borough surveyor, on behalf of the Corporation, 
that during the four years the electric light had been installed in 
Yarmouth the town had made remarkable progress, and the value of 
property generally had increased by 40 per cent. Tue number of 
pare electric lamps now supplied was 13,299. Cables now in use 

been so during the four years, and showed no trace of deteriora- 
tion. The amount to be borrowed was required to meet the in- 
creasing demands of private customers. For additional arc lighting 


to 
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in public streets, another loan would be vs pase The surveyor 
stated that, taking into acoount the payment of interest on loans and 


repayment of capital, there had been a deficit of £700 a year for two 
years, but the financial position bad improved so much that he antici- 
pated the revenue for 1898 would be sufficient to meet every out- 
going, А! and that in the near future a substantial profit would’ be 
r 


Greenock.—The North British Electricity Supply Com- 
pany has renewed its application —which was successfully opposed 
by the Councils of Greenock, Port Glasgow, and Gourock last year— 
for a provisional order for the district. 


Hanley.—The Council is to raise various sums for local 


«ч, including £14,880 for additional machinery at the electricity 
wor 


Harrogate.— The Gas and Electric Lighting Committee 
having considered the report of the engineer as to the street arc 
lighting scheme, proposed that he be instructed to erect in West Park 
five pairs of poles. complete with suspenders, wires арӣ. , and 
upon these to fix various samples of lamps for an test and 
public trial under елата working conditions. The Council has 


decided that the engineer fix up one set of the sample 
lights snd three pillar lights. | 

. On Zea, Ден a special military band féte was held at the Spa, 
Harrogate, to inaugurate the ornamental lighting by electricity of the 
extensive grounds attached to the estate. | ; 


Heaton Norris.—At the last meeting of the District 
Council Mr. Barton announced that arrangements bad been entered 
into with the Manchester Corporation to supply the district with 
electricity both for electric traction in adierit with the tramways 
and for street lighting. The su would cost them no more than 
it cost consumers in the city. ore long, therefore, they might 
expect to see the district lighted by electricity. 


Heckmondwike.—Some days ago a representative from 
Messrs. Foote & Milne, electricisns, London, who desire to acquire 
the power to supply Heakmondwike with —— bad an inter- 
view with the District Council.. Messrs. Foote & have esti- 
mated that a private demand of about 1,250 16-0.P. lights migh 
reasonably be expected, and assuming that the Council will go in for 
street lighting, have estimated for the installation of 32 arc lamps, 
-consoming 1 unit per hour. They would, in the first place, instal 
three sets of engines and dynamos, any two of which would provide 
the anticipated demand, £c, 72 kw. Two sets of boilers would be 
provided, either cf which would be capable of at full load 
the two engines in use. The system of distribution to be employed 
would be the three-wire s with 400 volts between the outers. 
Underground cables woul 


id, to give such securities 
provisional ойи: vitia tbe period of oue seas, Wor the serpo of 
rovisional order n the one year, e 
rectis a central station, we would suggest our ren 
Council the piece of land situated at the junction of Old 
and High Street, at a rental of, say, £15 per annum. The price to 
ысы о eres шшш to be a maximom of 7d. a unit, with 
rebates to consumers for long hours running, and a minimum of 44d. 
per unit. The price to be charged for pu lighting to be 4d. per 
unit, plus a sum of £25 per annum for maintenance of the arc lamps. 
(2) Or we would be prepared to erect and equip the station and light- 
ing as herein described, and to provide house connections and meters 
to the number of 40 for the sum of £5,800. Further, we would 
undertake the whole of the costs of running the station and supplying 
electricity at a charge to the Council of 3d. per unit, provided that 
the minimum annual charge should be not less than £500. It has 
occurred to us that, if your Council contem erecting а central 
station on their own account, this second proposition might be 
acceptable, as it would ensure the plant being put down in such a 
way as to give the móst economical results in working.” The repre- 
sentative of the company answered numerous questions to 
him by the members of the Council, and undertook to supply a copy 
of the statistios he submitted, and other information. 


High Wycombe.—The Electric Lighting Company has 
applied for the op fare of £3,000 of the £5,000 deposited it 


at the London an unty Bank as surety for the proper execution 
of fhe undertaking. This has been agreed to by the Oouncil. 


Huddersfield.—The E'ectrio Lighting Committee has 
reported that the number of consumers for July was 698, as com- 
pared with 685 in June, and the lamps connected 46,857, as compared 
with 46,014; and the units metered 27,019, as compared with 14,929. 
For the half-yesr the figures are—July, 698; January, 598; lam 
46,857 and 41,702 ; and the units metred 292,654, as against 192,707. 
It bas been resold to take up £6,000 on loan from the borough 
fund. The Local Government Board has sanctioned the borrowing 
of £5,000 for the erection of buildings for the purposes of electric 
lighting. It has been détermined to extend the в to Longroyd 
Bridge. The Committee. are to consider the question of charges for 

electric energy for trade purposes, and us P M on 
20th inst. approved the recommendation of the ыны 
‚ Committee that £6,000 be taken up on loan from the borough fan 


for extension works, and that the supply be extended to Longroyd 
Bridge, Huddersfield. | 


Inverness.—The Town Council has resolved to obtain a 
report as to the best method of introducing the electric light into 


Inverness, and at what coat it could be supplied to the public. Pro- 
vost M'Bean stated that many firms and public buildings in Inver- 


from the 
d Street 


. of Old Street and 


ness had already introduced the electric light, and judging from that 
fact he was convinced it would be well received. £50 is to be spent 
upon the inquiries. | | : 


Ipswich.—The Board of Guardians had the question of 
the electric lighting of the workhouse before them some days sgo. 
The Workhouse Erection Committee had instructed Mr. Dalby to 
alter the original specification so as to make it in acoordance with 
Messrs. Огош & Co.'s tender to carry out the electric installation, 
exclusive of motor power, for £1,650, and to prepare a specifica- 
tion for the supplying of the necessary 32 H.P. gas engine by the 
Ipswich Gas Company, including laying the main, for £400. The 
Committee also recommended that the laundry machine should be 
driven by an electric motor, and that Mr. Dalby obtain a tender for 
the rame, with all fittings, from Messrs. Crompton & Co. 
The Guardians approved of the recommendations. 


Keynsham.—The Parish Council last week considered 
the question of lighting. The clerk stated that advertisements had 
been inserted saking for tenders, and it was agreed that the tender 
from the Keynsham and West of England Electric Works at £161 15s. 
be accepted. : : 

Kingswood .—Meears. Parfitt & Son are still asking, on 
behalf of the Western Oounties Electric Lighting Oompany, when 
the Kingswood Council are likely to conclude the contract for the 


purchase of their undertaking, The Finance Committee will con- 
sider the matter. | 


Supply Oorporation up to 
Deeper О, ва cc tp the Boni of Trade. Whe 
Fi 


j transfer. e 
man, who moved the recommendation, agreed to the addition of the 


consumers was 398. 


ham.—The District Board of Works will hold a 


Lewis 
о с о баксы ALE Co акш во REE OE prp- 


order applied for by it. 


Lineola.—At a special meeting of the Town Council 
last week Alderman Page (the Mayor) delivered a ch dealing 
the proposed scheme of the General Power buting Com- 


with 
priy aaa a tay art siya ag Lincoln. A petition against the 


was approved bythe Oouncil.  .. 
Llandrindod Wells.—The District Council recently had 
a discnssion re the of the Electric Light Company fn regard 
to the erection equipment of their boiler house. The necessity 
for precautions to be taken to prevent smoke nuisance were 
5 The Council approved the plans with a shaft 
0 feet | EE 


Lisnelly.— It has been decided to make an installation of 
lectric light at the extensive brewery of- Messrs. Backley- Beos., 
Tünited, in Lianelly, Carmarthenshire. Tenders will, in due eourse, 
be invited for the work. | | e od. e 
London, E.C.—The new branch of the London and 
Westminster Bank, Limited, which is now being built at the corner 
City Road is to be fitted throughout with electric 
light. Mr. Whitney, of 117, City Road, has the contract. a 
_ Macroom.—Mr. иеш, the азо = ineer Жы 
charge of the electrio- : 
— in ee ee with pen e - — s 
up the streets for the cables has been passed at the es in 
. Itis expected that the work will be completed by the end of 


ttee done their best to 


possibilities of purchasing of the 
T in Marylebone on reasonable and rmi Unless 
the Vestry undertook the lighting of the streets, 5 
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Marylebene.—The Board of Guardians have decided to 


light the board room and the offices by electricity in accordance with 


specification prepared by the c of works, at a cost of about 
£100. Tenders are to be "asked from the following firms in the 
neighbourhood, ie, Emanuel & Sons, Benham & Sons, Faraday and 
Sons, and Veritys, Limited. | 


Corporation that there was а probability o the electric light being 
e Council were advised to reduce the 

price of gas to 3s. 6d. per 1,000 feet to compete with it. The Cor- 
portion are the owners of the gas works, and sometime since 
obtained an electric lighting provisional order to prevent а company 
introducing the light, but nothing was done. It is now und 
WVC the order and supply 
„ Paddington.—Tho Vestry Electrio Lighting Committee is 

consider visability of applying a provisional electric 

Paisley.—The Electric Lighting Committee have agreed 
. Monae liii е e A STEA 
estimate. This makes the total suu borrowed ap to the probent ia 
connection with the electric lighting £60,000. 

Peterborough.—Mr. J. C. Gill, the borough engineer, 
ats promot wit the pans forthe eli gh ation to be erected 
in Al Piace. Mr. Gill is to confer with Dr. Fleming, whose fee 
bes been fixed at 200 guineas. | 


Provisional Orders.—The Margam and Bridgwater 


Rotherhithe.—The: Vestry has accepted the tender of 
Messrs. J. H. Pickup & Oo. (£178) for installing the electric light in 
the large hall. It has also arranged with the London Electric Supply 
Oorporation to bring a main along Lower Road to the Town Hall. 

Rewley Regis.—The Midland Electric Corporation for 
Power Distribution, Limited, have given notice of intention to apply 
to the Board of Trade for a provieional order to be confirmed in the 
next session of Parliament, to supply electricity within this and 


Salford.—A Local Government Board inguiry was held 


yesterday into the Council’s application to borrow £33,000 for elec- 
tric lighting purposes. 
Saltburn.—The have voted on the electric 


lighting question, and the majority are o 
obtaining a provisional order, therefore the Council has arranged to 
let the matter drop. Whether the Council will still oppose the 
tcheme of the Asseta Company remains to be seen. 


Southampton.—At the last meeting of the Town 
Ooun:il, a special committee appointed, re the Workmen's Compen- 


to the Urban Council 


Stirling.—Some time ago the Stirling Police Commis- 

to the Waterworks Commissioners for permission to 
water mpply at Touch for the production of electric 
energy for the lighting of the town, if the scheme submitted by 
Mr. Yorke was considered feasible. The Waterworks Commissioners 


emitted to Mr. Wilson, O.E., Edinburgh, to re upon the applica- 
submitted to К Wilson 


and 
that the amount of available power is so small in proportion 
the amoant that would be required tor the 
be does not think the Waterworks Com oners would 
restricting their control of the water works for the sake of getting 
| ting, and as the use of the water 
vay might lead to com betwoen the Commissioners and the 
рор. The Police Commissioners held a meeting on 22nd inst. 
the of considering the matter. The Board of Trade 
that they saw no reason to object to the scheme detailed in 
Yorke's report. Mr. Yellowlees criticised Mr. Wilson's report 
to the Water Commissioners. It was agreed by a majority to remit 
the letters to the Lighting Committee to consider and report. 


St. James s, Westminster.— The Vestry has received a 
from the Bt. James's and Pall Mall Electric Lighting Company, 
with referenoe to the company's charges for the supply of 
in the parish, that they regretted that they were not in a 
the moment to re-open the question, but were prepared 
views of the Vestry fall consideration in their 
the ensuing year 
would be 
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vise generally. | 
chouse.—The Stonehouse Electric Lighting Pro- 
1 Bill was before the Select Committee on Unoppos ed 


æ È 
gt 


1 


Stourbridge.— The Council will oppose the application of 

the Midland Electric Corporation for Power Distribution, and will 

itself apply for a provisional order. The Oouncil has given the 

British Electric Traction Company permission to erect poles in con- 

са with the conversion of the existing tramlines to electric 
ction. 


Theatre Lighting. — The new Princess's Theatre, Ken- 
nington, of which the foundation stone was laid on Monday by Sir 
Henry Irving, and the new Empire Theatre, Bradford, are to be lit 
by electricity, each installation consisting of about 1,200 lights. 
Complete plant for generating the current will be put in at the 
former, while it is рор! to light the latter from the Bradford 
Corporation's mains. Owen Lucas & Pyke are preparing the 
specifications. . e 


Trowbridge.—The Trowbridge Urban Council have de- 
cided to oppose the application of a London electricity company for 
powers to supply the district with electricity. 


Wakefield,—From a debate which took place at a 
recent Oouncil meeting, it seems that two assistant electrical 
engineers have been appointed for the electric light station without 
the knowledge of the Council, or without their being advertised for 
in the usual way. It was not clear, from a report of the discursicn 
that we have seen, that even the Electric Light Committee was aware 
of the a 3 being made. One speaker said that the Com- 
mittee told the engineer to look out for two men, but the matter 
should have gone before the Committee before tbey were actually 
appointed. | "T | : 

Whitechapel.—It is suggested that the Electric Light- 
ing Committee to be a shall ba a standing Committee, aud 
consist of 25 members. The District Board of Works will consider 
the matter at its next meeting. | 


Windsor.—The Windsor Electrical Installation Company 
have just placed in tion sn additional new boiler, 14 feet іа 
length and 8 feet in diameter, in their dentral station in Pearcod 
Street. The boiler is of the Economic" type and tubular. The 
company now supply 7,000 lights in Windeor and Eton, besides four 
electric motors, and two arc lights in Thames Street. 


Weking.— 10e local tradesmen have been asking for 
reductions the price unit. The Electro Light Oompany 
has given all customers омо of discounts, but tap explained the 
various reasons which prevent a lower unit charge at present. The 
Company refers to the high price of coal delivered at Woking, the 
scattered nature of the district supplied, &c. . 


Worsbro’.—The Worsbro' District Council has resolved 
to ack the Barrow Company if they are prepared to entertain the 


idea of lighting the township with electric light. 


ELEOTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Aberdeen.—The Corporation of Aberdeen, who have just 
obtained control of the city tramways are, as already etated, contem- 
plating the introduction of electric traction in the future develop- 
ment of the system. In some districts of the city where tramway 
extension is called for, the gradients are so steep that electric haulage 
ашы the only feasible method of supplying the desired facili- 


Chatham.—On Tuesday next the Ligbt Railway Com- 
missioners will hold a public inquiry at the Sun Hotel, for the 
purpore of receiving information to guide them as to the expediency 
of granting the spplication which has been made to them by the 
Rochester, Chatham, Gillingham and District. Electric Railway 
pe Limited, for an order to authorise their proposed light 

way. 


Colombo.—The Ceylon Standard says that the first of the 
electric tramcars was fitted up on 5th inst. at the central power 
station in Gas Works Street. The car is divided into first and 
second class compartments. | 


Cork.—At the Incorporated Association of Municipal. and 
County Engineers, Cork district meeting, on Friday, August 5tb, 
among others paper will be read on “ Description of Cork Electric 
Tramways,” by Mr. Bevily Griffin, A. M. I. O. E., resident engineer for 
the contraetcr for permanent way. In the afternoon a vieit will be 
paid to the Electric Tramway and Lighting Company's central 
station. 


Bradford.—On 20th inst. Major Cardew made a Board 
of Trade inspection of the new electric tramways on the Bolton 
Road, which we describe in another part of this issue. He was 
accom d by the chairman of the Tramways Committee (Alderman 
Cowgill) and several officials. Ultimately Major Oardew expressed 
himself very satisfied with the line. Daring the early hours of the 
following morning an extensive trial was made of the working of 
the cars. The current was turned on at about midnight, and Mr. 
M. A. Requier, electrical engineer for the Westinghouse Electri: 
Company, Limited, made a journey from the Bolton Road depot to 
Forster Square, where he was met by the chairman of the Tramways 
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Committee, the 5 engineer (Mr. Gibbings), the city sur- 
veyor (Mr. W. Н. Оох), the assistant city surveyor (Mr. W. Dawson), 
Mr. R. W. Blackwell, and others, Two trips were then made the 
full length of the line. The formal opening was to be arranged for 
to-day, and i¢ was hoped tbat regular running would commence on 
Bank holiday. The Jast of the nine cars intended for the Great 
Horton Road service have reached Bradford. A good deal of work 
yet remains to be done on the latter line, and it will be probably 
four or five weeks before the line will Ъз ready for opening. The 
Tramways Committee has arranged that the new electric cars shall 
stop at certain definite stations upon the roads to Bolton and Great 
Horton. In regard to fares these have been fixed as follows :—From 
Bradford to Horton Bank Top there will be three 1d. stages, but on 
the return journey the cars will require very little power, and 2d. 
will be cbarged for the entire distance. The Committee decided to 
run workmen’s cars. | 


Dudley.—At а special meeting of Ше Dudley Town 
Council, on Thursday of last week, the Mayor (Councillor Geo. H. 
Dunn) presiding, an important report was submitted of a meeting of 
the Electrical Tramway and Railway Committee. In this report it 
was stated that tbe terms come to with the British Electric Traction 
Company were, that the company shall construct the tramway from 
Queen's Oross to Mouse Street Brook to the satisfaction of the 
Corporation; all road work beyond the laying and electrical equip- 
ment of the liae to be executed by the Corporation at the cost of 
the promo’ rs; the Corporation to purchase the existing tramways and 
the new line four years hence at a ие to be settled by the Board of 
Trade, the lines to be leased to the company on terms to be settled 
by arbitration, the Corporation to supply electrical energy for the 
raid lines at a price to be decided arbitration. The Committee 
congratulated the deputation upon the terms they. had secured, and 
recommended the adoption of the ment. The report, after con- 
siderable discussion, was unanimously adopted. 


Durban.—On June 25th the Town Council decided to 
buy up the tramway system and equip tho lines electrically. The 
company is to be paid £114,000. As Bills will have to pass Parlia- 
шо, n 8 hardly likely that the transfer will be completed until 

апе, . 


Halifax. — The Tramways Committee held a special 
meeting last week to consider the question of tramways extensions. 
A number of extensions were decided upon, to be оош 

pleted as soon as possible. Powers have been o but the 
resolution of the Tramways Committee will have to be confirmed b 
the Town Oouncil. The additional lines will run from Com 
Street to the New Ion, Skircoat Green; from Commercial Street to 
tbe Falcon Јар, Balterhebble; from Horton Street, along Market 
е, ото, from King Cross, viá Warley Road, to High- 
road We | 


Hanley.—The promoters of the Potteries Extension 
Tramways Order, 1896, are saking the Board of Trade to prolong the 
time limit for completion «f the works authorised by such order, until 
February 7th next. The Hanley Council will make a complaint to 
the Bcard of Trade as to the delay inthe carrying ont of the works. 


Huddersfield.— Reportę of the officials have been con- 
sidered by the Tramways Oommittee as to the conversion of the 
tramways from steam to electricity, and a sub-committee has been 
appointed to deal with the question. Each member of the Council 
is to have a copy of the report on the conversion question. 


Iugleton.— The proposed scheme of an electric tramway 
on to Ingleboro' has been revived. 


Laxey and Ramsey.—The new tramway connecting 
Laxey and Rameey, and thus making a through line from Douglas to 
the latter town, is rapidly nearing completion. On Thursday, 
July 14th, the first car was run over the entire system. The wires 
not yes being up, the motive power was steam. It is confidently 
expected that tbe live will be open for traffic before the end of the 
month. Col. Rich, Government inspector, the line on 
July 18th and reported satisfactorily. 


Manchester.—The Manchester Carriage and Tramways 
Company's Bill passed the committee in the House of Commons 
Jast week unopposed. It is stated that the Bill is considerably altered 
from what it was when it originally came before the House of Lords. 
It proposed to confer powers for electric traction, but all that part 
of the measure is deleted, and the Bill simply deals with the consoli- 
dation of the company’s stock. 


The Metropolitan Railway and Electric Traction.— 
The following extract from the report of the Metropolitan Railway 
Company is of special interest in view of certain unofficial statements 
which have been made during the past few months:—"' The com- 
pany's Bill of tbis Session, containing provisions for improving the 
ventilation of the railway and for working the traffic by electricity, 
, has been passei by Parliament, and the directors, believing that 
the time bas row arrived when electrical traction can be introduced 
with success and advantage, have agreed with the Metropolitan 
District Company for an experimental working by electricity of a 
piece cf line on their system between High Street, Kensington, and 
Earl's Court Stations, at an estimated cost of £20,000, to be borne in 
equal proportions by the two companies.“ 


Paisley.—Last werk the Glasgow Conncil’s proposals for 
extending their tramlines in Paisley Road tothe boundary of the 
Burgh of Paisley were before the Paisley Council, and sub-committees 
of the two Councils bave been conferring. Representatives of the 
British Electric Traction Company were present at the Council 
meeting and an exchange сї views took place, when it was elicited 


that the county trustees would require, as a sine non, that a 
double line of rails be laid between Ibrox and Paisley. and Paisley 
and Johnstone. The representatives of the company, on the other 
hand, intimated that they would not agree to this. The meeting. 
was finally adjourned until i¢ can be learned with more certainty 
what Glasgow Oorporation propose. | 


Redditch.— The Warwickshire County Council has 
resolved to oppose the scheme to construct a light railway the. 
maia road from Redditch to Astwood Bank. Lord Hertford it 
was prop. to construct an overhead electric tramway along the 
centre of a beautiful road. This was the ground for the opposition. . 


South Staffordshire.—A conference of local authorities: 
interested in the future of the South Staffordshire tramwaye, was 


scheme. The conference was 
Bromwich (Councillor 8. Pitt), and the au i; 
in addition to West Bromwich, the Ca Agir ipie of Wednesbury and 
Dadley, and the Urban District Oouncils of 

Handsworth. Aftera 
was, on the motion of t 
Wednesbury, carried: — That in the 

desirable that all the local authorities the district of the South 
Staffordshire Tramways Company should take steps with a visw to 
purchasing the tramways within their respective оба, and also 
to oppose. the Laid aman application to Parliament of the British 
Electric Traction Company for a Bill to conform a lease of the 
tramways to that company, and that a copy of this resolution be 
sent to each local authority.” This decision, it may be stated, was 
foresbadowed in the HiacraroaL Review of last week. It was stated 
that the total cost of reconstruction of the lines for the overhead 
electric system of traction would be £121,476; and in addition the 
authorities will have to pay to the Tramway Company the value of 
the whole of the lines. 


Tramway Bilis.—Iu the House of Commons last week 
the Lorde’ amendments to the following pue Bills were to:— 
Blackburn Oorporation Büll Bae ) Bill, Bristol Tramways 
(Electrical Power, &c.) Bristol Tramways (Extensions) Bill. 


Henry Oarrick, J. P., in moving the 
adoption of the directors’ re referred to the proposed 
tion of electric trams into the locality. The negotiations between the 
British Electric Traction "rog арс the Tynemonth Corporation 
were still pending, he said, the y having been caused by the 
Corporation making it a condition thát the electrical energy for the 
tramways should be purchased from the electric station shortly to be 
established by the municipal authority. Another serious obstacle 
raised by the Corporation was the amonht of street space to Ъз paved 
and kept in re by the company, and, in the interest of the town 
and district, it was to be ho that the Corporation would modify 
their demands, and, thus enable the tramways to be extended and 
electrically equipped throughout.—The report was adopted, and a 
dividend of 5 per cent. was declared for the year. | 


TELEGRAPH AND TELEPHONE NOTES. 


Birmingham Telephones.—The Birmingham system of 
the National Telephone Company is undergoing an entire isa- 
tion. The erection of the new exchange in Newhall Street is now 
completed, and the work of fitting it up is 5 rapidly. As 
the connections have to be transferred to the new building, the op- 

t e been taken to reconstruct the ер system of 

irmingham and the neighbourhood. A new switchboard has been 
put in and the wires have been laid underground. 


Delays on Australian Landlines.— We have before us 
a telegram handed in at Albany in Western Australia, just 24 hours 
before it reached its destination in Sydney, New South Wales. This 
delay may be partly due to the fact that the Albany office closes at 
night, but in any case even 12 hours is a very serious delay, and yet 
we find that no announcement is made of any exceptional cause of 
delay on the day in question. We cau only suppose this to be the 
normal state of telegraphic affairs, and it is therefore not surprising 
to read of the general dissatisfaction with the telegraph system 
which prevails in business circles throughout Australia. 


The Manila: Cable.—A member of the Manila cable 
staff writes to the Times from Manila on June 13th to protest against 
the statement whieh appeared in a Reuter telegram reproduced in 
The Times Weekly Edition of May 6th, that “ cable communication 
was interrupted, the operators at the station, which ia in the midst 
of tbe forts, having fled to save their lives." The writer who, 
according to the Times, seems quite unnecessarily to imagine, that 
this statement, even if it bad been accurate, would have reflected on 
the courage of the cable staff, gives the following interesting 
account of the facts:—' On the morning of May lst Cavite was 
bombarded by the American squadron, and the Spanish fieet was 
destroyed. During the whole of the action the staff of the cable 
company, from the superintendent downwards, were at their posts, 
although their office is situated only 200 yards from a Spanish 
battery, which several times fire on the American shi 
which fortunately did not reply. Having completed the destruction 
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fleet and Cavite Arsenal, the American commodore lined 
in front of Manila, with their guns trained on every 
‚ with the evident intention of commencing a bombard- 
a single shot be fired on his squadron from any one of 
The servants of the cable company were, all this time, 
transmitting the telegrams which were handed to them, 
unusual bad happened. On the evening of May 2ad 
ong cable became in pted whilst one of the operators 
ving a telegram from Hong Kong. Two of 
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roved to their satisfaction tbat the cable was 
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communication thereby entirely cut off. Since that date the English- 
who have been 
lst have been standing by their office day and night, although 
ча has since the 5th inst. been repeatedly struck and even 
date been maintaining a determined attack on the Spanish entrench- 


ments in the neighbourhood. I donot make these representations in 
any boastful spirit. The cable staff, of which I am a member, are 


rir der to serve their employers’ iuteresta to the best of their 
and, although they have been given by the directors of the 
company carte blanche to retire toa place of safety, the Eu 


ropean 
members of the staff are still standing to their poste ia the hope of 
e 


being able to restore cable communication shoul 
make the attempt." 


Newingtom.—The Electric Lighting Committee, at a 
meeting held on Wednesday evening last week, recommended, and 
5 that the National Telephone Company should 
be to lay in the trenches to be made for the electric 
light mains, tubes, and telephone cables under the supervision of the 
ensulting engineers, and on condition that the company contributed 
a moiety of the expense of taking up and replacing the footways and 
the excavation of the trenches. | 


Telegraph Companies’ Combination.— Iu reference to 
the proposed more intimate federation of the Brasilian Bubmarine 
Telegraph Company and the Western and Brasilian Telegraph 
Company, Mr. Robert Jackson writes to the financial press as 
follows :—" It is to be h that the shareholders in the Western 
and Brasilian 


y be allowed to 


now formulated, the terms for them being wholly insufficient. The 


peobably few of the present holders are aware. The ordinary shares 
of the Western Brazi are £20 paid, and in the event of the lines 
being taken by the Brasilian Government, that is the basis on which 
the company is to be purchased —an important point to be borne in 
mind by the Western Brazilian shareholders. It is also well to point 
out that all the present directors are to remain in office for five years, 


and that no saving in that respect is to be made. The time for the. 
consideration of the 


proposed amalgamation is altogether too short.” 


Telegraphic Interruptions and Repairs :— 
Down. . Repaired. 

rn Pierre (Angio, 1009) April Oth, 1693 E 

Bi Oroix-Trinidad — .. Nov. och, 1809 А 

Onuba .. ET .. June 10th, 1898 .. m 

Cable агара... June 8th, 1896 
Ope Latakia — s Fob, 100, 1898 2 
— . July 2186 1898 

Lam. 

Tnas-Oomtinental line be- 


.. March 13th, 1896 .. 
32338 .. July 4th, 1898. 


ween 
.. July 22nd, 1898 ... July 23rd, 1898 


CONTRACTS OPEN AND CLOSED. 


OPEN. í 


Barkiag.—August 10th. The Council wants tenders fo 
— and delivery of electric meters and main cut-outs fora 
of 12 months, also for the supply of lamp brackets and 
columns, and for the free wiring of premises in the district. Mr. 
W. С. C. Hawtayne is consulting engineer. _ our “ Official 
Notices” July 22nd and for this week for particulars, 


y immediately proceeded to the cable 
beach, which is within a stone's throw of the battery, 


telegraphic servi:e to: 
and the neighbouring islands until May 23rd, wben the 
Pansy cable was also severed about five miles from Manila, and cable 


represented as having fled for their lives on: 


from the insurgent forces, who have since that 


| Belgium.—August 1st. The municipal authorities of 


Btavelot are inviting tenders until August 1st for the concession for 
the supply of electrical engines for lighting and power purposes in 
the town during a period of 30 years. Tenders to be sent to 
L'Administration Communale de Stavelot (Belgium). Particulars 
frcm the Secretariat de la Ville on payment of 4 francs. 


Mapten.—August Ist. The Parish Council ask for 
tenders for lighting the district by electricity to be sent to the clerk. 


Hull—4August 25th. The Electric Lighting Committee 
want tenders for the supply and erection of а 760-1.H.P. Willans or 


Belliss type éngine, & 460-kw. high tension continuous current 
dynamo, and two 30-feet х 8 feet Lancashire boilers, for the electric. 
light works. City electrical engineer, Mr. A. S. Barnard. Sze our 
“ Official Notices this week. 


London.—August 15th. The mavagers of the Central 
London Sick Asylum District are inviting tendets for electric 
lighting plant for the new asylum, Hendon, Middlesex. Specifi- 
cation, &., from the architects, Messrs. Giles, Gough & Trollope, 
38, Craven Street, Oharing Oross, W.C. Sve our " Official Notices 
July 22nd for particular. 


London.—The Director of Army Contracts is inviting 
tenders for the supply of various articles from time to time during 
the next 12 months. Among tke items are electrical instruments, 
India-rubber goods, metals (copper, lead, zinc, tin sheet), telegraph 
cable and wire. Particulars from the Dureetor, War О 

p Me Yve 


Pemberton (Lancashire).—The Urban District Council 
ask for schemes for lighting the district by electricity. Bee our 
“ Official Notices” July 22nd.: 


Russia,—Tenders are being invited until August 13th 
next by the municipal authorities of Tiflis, for the erection- and 
equipment of a central station for the electric lighting, by means of 
arc lamps, of the public streets in the centre of the town. Particulars 


LJ 
Р] 


may be obtained from, and tenders to be sent to, La Mairie de T.flis, 


Russia. 

Russia.—M. J. Kobelzky, ingénieur des miaes at Kis ff 
(Krechtchatch, 50), Russia, is at present inviting tenders for the con- 
struction of an c railway about 15 kilometres long, between 
Pirogoff and Kieff. Particulars may be obtained from M. 
Kobelzky. | | 

Shanghai.—August 10th. The Shanghai Municipal 
Council invites tenders for the supply of two 100-kw. dircct coupled 
eteam alternators, switchboard, and water-tube boiler.' -Particulars 
and specifications to b» obtained from Mossrs. Jubn Pook & Co., 8, 
Jeffreys Square, St. Mary Axe, E. O., to whom tenders have to be sent. 
Beo our “ Official Notices " June 24th. 


Wigan.—Tenders are asked for the electric lighting of 
the Drill Hall on the occasion of the Wigan Trades, Commercial and 


Art Exhibition to be held from October 26th to December 7ih. See 
our Official Notices July 15th. 


CLOSED. 


East Mull—The contract for the wiring in con- 
nection with the Corporation New Baths, East Holl, has been 
placed with Mesers. Thompson, Howard & Oo., of York. 


Edinburgh.—Messrs. P. О. Middleton & Co., of Aberdeen, 
have been entrusted by the Edinburgh Corporation with the electric 


lighting contract for the tine api Chambers, including the lighting: 


of the Fire Station and Wor 
Germany.—Tenders were recently invited by the State 


ops. The number of lights is 450. 


Small Arms Works authorities at Spandau, for the supply of 1, 200 


16-С.Р. 100 to 110-volt incandescent lamps. The lowest offer sent in 
was that of Messrs. Pintsch Gebriider, of Berlin, who offered to 
supply the lamps at 40 pfennig, or about 44d. each. 


Glasgow.—The Electricity Sub-Committee has adopted 
the tender of Arrol’s Bridge and Roof Company for the amount of 
46.939 16s. 10d for the iron and steel works of the new generating 
station at Port Dundas, and rejected the offer of Mr. John Mundy for 
the amount of £6,254. The reason for this was that Mr. Mundy 
would take nine months, but Arrol's would take four months. : 


Hammersmith.—Messrs. Spencer & Co., have received 
the Vestry's order (£618) for the supply of pipes required in 
connection with the electric lighting extensions. Messra. Marsball, 
Sons & Оо. will supply а new engine for the sum of £760. The 
engine ів to be used as temporary plent pending the erection 
of machinery now in course «f construction. It was supplied 


to the Daily Telegraph, but had not been used. 


Liverpool.—It is reported that Messrs, W. С. Е. Busch 
and Co., electric tramcar builders, Hamburg, bave secured a large 
order for electric tramcars for Liverpool. ' 

The Special Committee haviog control of the construction 
of the Dingle electric trame, have, on the recommenda- 
tion of Dr. Hopkinson, accepted the tender of the Electric Power 
Storage Company for the supply of batteries, &, for the aum cf 
£2,390, with an annual maintenance charge of £136. 
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NOTES. 

The Szezepanik Teleleetroscope. — The Szazepanik 
telelectrosoope, an apparatus for tranimit‘ing soenes and 
pictures over а wire, is опе of those conceivable and highly 
improbable combinations of synchronised magnets, mirrors, 

sensitive selenium cells that are во easy to imagine and 
so difficult to get to work. There have been for some time 
vague reports of the apparatus, but the Vew York Herald 
has recently published a more or less detailed account of the 
arrangement with diagrams. 'The modus operandi is as 
follows: —By means of two pairs of oscillating synchronised 
mirrors, small corresponding parts of the picture to be sent, 
and of the receiving screen, are submitted simultaneously to 
operation, and the parts o on succeed: each other во 
rapidly, that in an extremely short time every portion of the 
perar has been dealt witb, and the series begins again. 
he light from that small part of the picture which, at any 
instant, is boing operated on, is used to modify the resistance 
of a selenium cell, and a enrrent through this, by opening or 
closing an aperture, regulates the illumination of the small 
corresponding part of the receiving screen. "Thus every 
of the receiving screen in rapid succession is illumi to 
a degree correspording to the b igbtaess of the correspond- 
ing part of the original picture. Putting such a scheme into 
practice seems to bristle with difficulties, but it is said that 
tye-witnesses have. testified to the perfect transmission of 
pue It is, perhaps, more difficult to believe that the 
aris Exposition of 1900 bas guaranteed the inventor 
8,000,000 francs for its exhibition. 


Electricity on Steam Railroads.—Before the American 
Railway Master Mechanics’ Association recently, Mr. Brange, 
the electrical engineer of the Delaware & Lackawann: R. R., 
read a paper on the subject of the application of electricity 
to tt am railroad traction. The New York Electrical Engi- 
neer remarks that it was an exoellent review of the subject, 
the speaker showing himself to be in favour of main-line use 
of elect-icity, and he made the statement that a ton-mile can 
be 1 8 by the electric system for less than one-half the 
cost for fuel, and that the total cost of electric power, inclading 
all power station expenses, would not ael three-quarters 
the cost of coal for the steam locomotives. A Mr. Hibbard, 
of Minneapolis, in commenting on the paper, said he thought 
that electricity was still limited to suburben work, but 
added : “ For suburban service I believe it is to the shame 
of our steam railroads that they have allowed the electric 
trolley companies to get ahead of us. It is ashame 
that we have permitted the eleotrio railways to get almost all 
the passenger traffic.” That is a frank admission, to say the 
least, but the Consolidated Ruilroad has shown up at Hart- 
ford how the steam companies can hold their own if they 
adopt electrical methods, with all the increased flexibility and 
better service that such methods imply. 


Electric Trams for Сара. —Оог American friends 
believe in taking time by the forelock. In the development 
of Cuba they will deservedly find some good business. They 
have no intention of allowing anyone else to be there before 
them—in electrical schemes, at any rate, for the 7smes New 
York correspondent says that American speculators have 
arrived at Santiago for the purpose of organising brewing, 
ice, aud electric tramway, companies in Cuba. 


The City Company and Motive Power.—It is stated 
that the Ойу of London Electric Lighting Company is 
about to introduce a continuous current system of supply 
for motive power in the City. New mains will have to be 
laid, but in the course of about three months the power will 
b> ready for use. The supply will first be available in the 


wharf and shipping area around Thamcs Street and the 


printing district around Fleet Street. 


Booth v. Rhea Fibre Treatment Company. — We 
congratu'ate Mr. W. H. Booth, M. American Soo.0.E, on 
obtaining judgment оз both his claim and counterclaim 
agaiast the Rea Fibre Company for work done and fees 
earned in connection with the Rhea Fibre Company’s new 
works at Castleton, Lancashire. 


Sir Frederick Bramwell on Municipal Electrical 
Work.—Sir Frederick Bramwell has written the following 
letter to the Times. The date of the letter is July 20th, 

vious to the Commons discussion on the General Power 


istribution Company's Bill, which appears in our Busi- 
ness Notices " this week:— | 


In 1882—16 years ago—you did me the honour to insert a letter, 
having for its title, "Something More than the Electric Lightiog 
Bill,” in which I called attention to the onerous conditions which by 
the Electric Lighting Act of that year it was sought to im upon 
all private enterprises for the purposes of supplying electric energy. 
In letter I pointed out how iarly unreasonable it was that 
a then new industry should be stified at ite birth by the imposition 
of provisions ia favour of municipalities which bad never b:en 
applied to its immediate competitors, the gas companies, or even to 
railways, &c.—provisions which allowed municipslities or other 
governiog bodies of any district where it was proposed to inaugurate 
an electzlo lighting Som pen to pis ng at the end of 15 the 
eleotric undertaking on ue of the materials fot 
the work at the time of purchase. If the municipality did not 
happen to buy, its chance of purcbass was not gone for ever, for at 
the end of a farther five years the option re-arose, and so on from 
five yeare to five years. us, as I pointed out, “as long as there is 
no profit or a poor profit, you, the un , may continue to 
work but the instant you get anythiog like an adequate return, 
then we will come and buy you up at a price which must inevitably 
be a comparatively small fraction of the capital уоп have laid out in 
your undertaking.” The Act which was uod ed the Bill in 
extending the 15 years to 21 yeare, and the five уолга’ “ recurrence of 

ion " to seven years. As was to have been expected under such provi- 
ons as these, no private capitalists would risk their money and go 
to work, and for rix years England laggad behind all the other nations 
in this industry. в had become so: obvioné, that in 1888 an 
amending Act was passed extending th&.21 yesrs to 42 years. But 
the vicious principls of municipal tradicg stili prevailed in that Асі, 
and at the end of 42 the undertaking was to be acquired upon 
the then value of the mere materials Tois year there has been а 
Joint iy vens the Houses ier —— on uq 
Eu Generatiog Stations and Supply), the report of whi m- 
mittes Ms just been published. From that report it will be seen 
that, as regards undertakings supplying energy in bolk at high 


у 
е шете 


voltage, to be used, not only for the purp:s:s of electric lighting, but 


of power, the Committee think the 5 of the Electric Light- 
iog Acts enabling the local authority to purchase, after a term of 
years, inapplicable as a general rule; tbat is to say, the Committee 
realise that the conditiuns imposed by the Act of 1882, whereby the 
interests of the municipalities were fostered at the expenee of private 
enterprise, were inconsistent with the free development of this great 
industry, and they farther realise that the modifications of the 1858 
Act are not by any means sufficient or tatisfactory, and the evidence 
before the Oommittee showed that England is still behind other 
countries in its commercial cmployment of electric energy. 
Since the issue of this report of the Joint Select Committee, there 
has passed through the House cf Lords a Bill promoted by certain 
influential coal and iron masters ia the Midlands (Nottinghamshire, 
&c.), which Bill is entitled a ' General Power Distributing Bill"; 
this bas for its object the supply of electrical energy for lighting, 
power, and every other purpose for which it is applicable over an 
area of rome 2,000 square miles, being the area of a circle of 26 miles 
radius, with its centre at Warsop, in the colliery district of Notting- 
hamsbire, where the generating station would be placed. This Lords 
Committee the Bill and ite clauses unanimously. There is no 
urchase clause in the Bill at all. It has now to bs considered by the 
ouse of Commons. It has bzen read a first time, and the second 
coding M likely fo tako pisce оп у ого бою орек үн ae 
е opponents are certain municipalities.. These are 
using every effort to obtain the rejection of the Bill on the second 
reading, or, failing this, they seek that an “ instruction” should be 
given to the committee that would be appointed to consider the Bill. 
That is to гау, they invite the House of Oommons to reject a Bill 
which is the outcome of the principles approved by the Joint Com- 
mittee, embracing certain of its own members. without hearing 
(through its committee) any evidence at al!; or, failing that, they ask 
that the jadgement cf the committee which would hear the evi 
shall be fettered by the instruction of tbe House that has not 
heard the evidence. In short, by every means in their power they 
hope to render the report of the Joint Committee a dead letter, and 
to continue to uphold the mischievous system of municipal trading.— 
FREDERICK BRAMWELL, 


5 Aberdeen Gas and Electric Light- 


A 
ing Committee has appointed Mr. J. A. Bell, of the Black- 


pool Electric Light and Tramway Works, electrical engineer 


to the Aberdeen Corporation. 

Mr. M. Dancan, second sssistant engineer at the Chelten- 
ham Electricity Works, has been appointed chief assistart 
for the Chester Corporation Electricity Works. 


Presentation.—On the occasion of his departure from. 


Aberdeen for Poplar, Mr. Blackman was on 23nd inst., pre- 
sented with a set of ivory dessert knives and forks ip a 
handsome walnut case by his friends at the Aberdeen Cor- 
poration electricity works. 


(Continued on page 168.) 
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THE BRADFORD ELECTRIC TRAMWAYS. 


Іт is not more than two or three weeks ago that we chronicled 
the completion of the Halifax municipal tramways, and we 
have now to refer to the successful initiation of another cor- 
poration tramway, which, curiously enough, is within a few 
miles of the first named. Bradford has been long dis- 
tinguished for its municipal enterprise, and the success that 
attended its venture in a public supply of electricity is too 
well known to be dwelt upon. Still, the excellent results 
achieved by the lighting system must have had material 
influence upon the members of the Corporation under- 


equip and work the tramways constructed by the Bradford 
Corporation, under a lease of 21 years. With the available 
materials the company has done as well as could be 
expected. 

The mileage opened comprises 15 miles of streets and 21 
miles of single line. This has been operated by steam 
and animal power, there being 85 engines, 48 сате, and 
143 horsee—not а very extensive system, considering the 
size and population of Bradford. Still, the namber of 
miles run per annum has totslled 447,826. The percentage 
of expanses to receipts on these steam-cum-horse lines has 
been heavy, and last year stood at 92˙04, the expenses per car- 


View ОЕ LINE FROM PEEL PARK GATE. 


taking the risk of a municipal tramway. Bfadford, 
however, was in a similar position to many other towns 
in the north of England, and, for the matter of that, in 
other portions of the country. The routes that were pro- 
bably best suited for the successful running of a tramway 
system were being operated by a company under a lease from 
the Corporation. | 

Even so far back as 1882, at a time when electric traction 
was no more than dreamt of, the Corporation of Bradford 
were alive to the importance of controlling as far as possible 
local tramways. They did all that was possible for a Cor- 
poration to do in those days. They laid tram lines, and then 
leased them to.a company for as short a term of years as 
possible. Asa matter. of fact the Bradford Tramways and 
Omnibus Company was registered in February, 1882, to 


mile being 13d. These expenses, however, have not prevented 
the company paying a substantial dividend, last year's return 
to the shareholders being 6 per cent. We have merely men- 
tioned these facts to show that there was considerable scope 
in Bradford for electrically operated tramways. The system 


which has just been completed, however, forms no part of the 
lines operated by the company. By the effluxion of time the 


tramway lease expires in four years, and there is no reason to 
doubt that the company will then transfer the whole of its 
undertaking to the municipality. In the meantime the 
Corporation has resolved to construct new lines to be operated 
electrically, and the tramway that we have recently had an 
opportunity of inspecting forms the first portion of what 
will eventually be a system of considerable magnitude. The 


Bradford Corporation have long taken an intelligent interest 
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in electric tramwaye, and as far back as 1892 a series of 
experiments were carried out in Bradford by Mr. Holroyd 
Smith, and Messrs. Easton & Anderson. The experiments 
were carried out to demonstrate the efficiency of aleotrioally 
propelled cars up steep hills, and the portion of the route 
selected from Forster Square to Manningham Lane was pro- 


CAR ON LINE. 


bably the most difficult of the then existing lines, and 
consisted mainly of a gradient of 1 in 13, and an exceedingly 
sharp curve, The experiments were successful, but a great 
outcry was raised against the overhead wires, which were 


VIEW OF LINE SHOWING SINGLE ARM POLES, 


arranged on the cross suspension method ; no immediate results 
accrued from the experiments, though they had an important 
bearing on the present system. The subject of electric trac- 
tion in Bradford was revived in a definite form in 1896, 
when Mr. Alfred Gibbings, the borough electrical engineer, 
presented a report on the subject to the Corporation. 


The chief recommendations of this report were the con- 
struction of two lines; one to Great Horton, the total length 
of route being under three miles, and another to Bolton 
Road, commencing at Forster Square and terminuting at the 
borough boundary, this route being a little under two miles 
in length. Although коше of the conclusions of the report 


do not quite apply to the system that has been ina 


and the one that will be shortly completed, the following 


. SECTION INSULATOR. 


extracts from Mr. Gibbings’s report, upon which the Cor- 
poration decided to adopt electrical working, are interesting 
at the present moment. The great feature about the system 
is the combined working, the new works in Valley Road 
having been designed with a view to meet a large demand 
for electricity for tramway purposes :— 


In the Great Horton route, Mr. Gibbings took a basis of a 15 
minutes’ service, and arrived at the following figures :— 


Length, 2 miles 1,500 yards. 

Number of cars required, 4. 

Car-miles per annum, 100,000. 
Average speed, 6 miles per hour. 
Outward journey occupies 30 minutes. 


Capital cost :— 
Rails, cables, paving, &c. í . . £15,060 
*Four cars at £400 each ... i d ec © 
Sheds and offices ... 2,000 
£18 660 


* Add £400 for each additional car required for emergency 
traffic. 


Estimated Cost of Running per Car-Mile in Pence. 


( Electricity at 14 unit per car-mile... 2-00d. 
Wages of drivers and conductors ... 2:62d. 
Ey Repairs to stock and plant ... 0'48d. 
32} Lighting and cleaning 0:19d. 
5 9 | Repairs to electric feeders ... 002d. 
E Compensation for damage ... 0 20d. 
ment * * 0:59d. 
Stationery - ка ay 0 06d. 
Total working costs 6°16d. 
do,; { Depreciation, cars 0 38d. 
839! - remainder 1'02d. 
H 3 4 Interest, 3 per cent. ... 1°33d. 
Я А | Sinking fand, 3 per cent. 1334, 
n~ | Rates and taxes se Mae Rs 0 52d. 
Total standing charges 4 581. 
Grand total 10°74d. 
Ten MimvurES' SERVICE. 
Number of cars required, 6. 
Car miles per annum, 150,000. 
Capital cost :— 
‘- Rails, &. ds T ... £15,060 
*Six cars at £400 each ... ‘x 2,400 
Sheds and offices m n vis .. 2,040 
£20,000 


* Add £400 for each кна. car required for emergency 
traffic. : 


Total working costs per car-mile ... 0'64d. 
Total standing charges - ... 9'92d. 
Grand total ... ... 9:56d. 


The foregoing figures are also representative of the cost of running 
on the Bolton Road route, but owing to the length being shorter, the 
cost per car-mile will be about 25 per cent. greater than on the Great 
Horton line. 

I have taken these two lines, and estimated the cost of running 
each as an independent concern. If, however, these lines were 
worked conjointly, it is clear that many of the items which make up 
the cost per car-mile would be very considerably reduced, such as 
charges for management, depreciation, repairs, interest and sinking 
fund, rates and taxes, &c., probably bringing down the cost to 9d. 
per car-mile. 
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F It will also be seen that the additional capital required for a 10- 
minute service, as compared with a 15-minute service, is small 
compared with the very material reduction gained in the costs per 
car-mile, and if the traffic will at all allow, I would recommend a 
10-minute service to begin with. | : 
As the traffic increased so the service period could be diminished ; 
and with reference to the probable traffic as compared with present 
ian traffic, I think a good analogy exists in the results of 
canvassing for electric light customers compared with the results in 
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reser ие the two departments. It will be sufficient if we 
assume :— | | | | | 
1. The Electricity Committee retain their. independent position, 
and make a definite charge per unit for all current supplied. 


2. That this output is merely considered as a day load. 


‘One farther condition, however, is absolutely necessary, viz., that the 


tramway department, having once made the arrangement for a supply 
of electricity, it should be considered to be a permanent relationship 
between the two committees. 
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TERMINUS OF LINE IN FORSTER SQUARE. 


applications when once the cable is laid, of which the Committee 
have recently had several experiences. 

The power required for tramcar driving being used in the day time, 
and the batteries taking up the load at the time of maximum demand 
upon the electric lighting plant, it follows that the cost of supplying 
the power will be confined to the cost of generation and the usual 
allowance for repairs and maintenance. Any charge above this will, 
of course, be entire profit to the department. 

In 1895 the Bradford electricity works’ costs for generation, repairs, 
and maintenance were :— 


Coals ... Vs ide m" ... 'D6d. per unit. 

Oil, &o. PES "n" 161. 97 97 

Repairs Ие" * “BAG, „ у 
Total ... .. 93d. „ „ 


or say one penny per unit, to inolude wages of one additional man. 
If, therefore, а oper were made of 14d. per unit to the tramway 
department, we should receive jd. per unit profit, and this would 
represent, for an estimated sale of 133,000 units in the year, an 
. income of £277 1s. 8d. Of course this is a small income, but it is 
gained without any additional expenditure whatever in the electric 
lig department, and, moreover, it is representative only of (1) a 
15-minutes service; (2) one length of route; and (3) a definite mile- 


pet annum. 
If the service, for instance, were altered to 10 minutes, the income 
would be increased 50 per cent., and so on for increases of mileage 
and lengths and number of routes. 


The ultimate effect of such a combined undertaking would, of 
course, be the possibility of a very great reduction of the price per 
unit charged for lighting p ез. То the electric lighting concern 
the acquisition of a substantial day load is of the utmost possible 
consequence, but further than this there is no need to complicate the 
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It is clear that Mr. роще has been moderate in esti- 
mating the cost of working, and it will be interesting to see 
how far his figures are verified by actual results. | 
The section of line which has just been completed is that 
known as the Bolton Road, and a chance visit to Bradford 
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CENTRE POLE WITH Авс Lamp SUSPENSION. 


last, week proved 80 fortunate for us that we were, through 


the courtesy of Mr. Gibbings, enabled to travel on the car 


that made the first complete journey from the tramway depot 
to the terminus in the centre of the town. Ав we have said, 
the total length of the route is 1 mile 1,501 yards, the 
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Ber gradient being 1 in 15}, the total rise from one end 
of the line being 322 feet, which gives an average gradient 
of 1 in 301. It is evident that the gradients in Bradford and 
district are considerable, for the Horton route rises 618 feet, 
which givesan average gradient of 1 in 244, the steepest gradient 
being 1 in 144. Girder rails weighing 105 lbs. per yard 
have been used ! 
throughout. 
Between the rails 
and about 18 | 
inches on each F 
side of the rails 
the track is paved м. 
with granite setts. 
Each rail joint is 
bonded with 
Chicago crown 
flexible bonds 5] 
inches long; the 
contact area of the 
| ied inside the 
web of the rail is 
about ten times as 
great as thesection- 
al area of the copper 
wire forming the 
bond. In addition 
there are cross 
bonds between tbe 
rails at intervals 
of every 120 feet. 
The poles support- 
ing the trolley 
wire are of the 
single and double 
arm bracket type; 
our illustratiors 
give typicul 
ори of the poles at the side of the street, and others 
placed in the centre of the roadway.  'They are 25 feet 
above the surface of the ground, and are built up of 
wrought lap- 
welded steel in 
three sections; | 
each pole is pro- | 
vided with cast- 3 
iron ornamental | 
finials and collars | 
and an ornamental — . 
cast-iron base 
bearing the city 
coat of arms. The 
line work is of the 
most excéllent 
description, the 
trolley wire being 
remarkably well 
suspended. The 
wire is of hard 
drawn copper, 
325 inch diameter, 
and is divided into 
the usual half mile 
sections by means 
of sectional insnla- 
tors. A special 
feature of the sec- 
tional insulator, 
which, in addition 
to all the line 
work, poles, feeder 
pillare, &c., has 
been supplied by 
Mr. Robert Black- 
well, is its suspension on the brackets. This insulator 
is shown in one of the illustrations. The feeder switch 
! pillar, from which the adjoining sections of line may 
controlled, is at most points placed above ground, and 
consists of a cast-iron case with water-tight hinged door. 
It is furnished with six plug switches, test terminals, and 
lightning arrester, the switches being mounted on marble 


View oF CAR SHEDs, 


VIEW OF CAR. 


bases. Two of the switches are for connecting and dis- 
connecting the feeders, the remaining four making con- 
nection to the trolley wire. The rolling stock on the 
system at this moment comprises seven cars, which are elegant 
specimens of car building. The bodies have been built by 
the Brush Electrical Engineering Company, and are mounted 
! on the well-known 
Peckham Canti- 
lever extension 
trucks ; the length 
of wheel base is 
6 feet, and the 
gauge4 feet. Each 
car is furnished 
with two Westing- 
house motors, 
fixed on the truck 
on the Westing- 
house system of 
side suspension. 
The motors are 
geared to the 
wheels by single 
reduction gearing, 
which is completely 
enclosed. Series 
parallel controllers 
are provided, one 
at each end of the 
car, and there are 
the usual main 
and emergency 
switches snd light- 
ning arresters. 
The trolley is of 
the swivelling 
arm type, and is 
the latest form 
of Dawson trolley supplied by Mr. Blackwell. The arm is 
mounted ona cast-steel base, and the vertical movement is 
controlled by two sets of side springs, the arrangement of 
which will be seen 
in the drawing. 
The average 
| running pressure 
of the trolley 
is 16 lbs. The 
trolley bead is 
| completely insu- 
| lated from the 
troley pole, the 
wheel being of 
the well-known 
** West-end ” type. 
It ought to be 
mentioned that the 
cars are built to 
carry outside 
passengers, the 
full complement 
of passengers bein 
51—22 inside an 
29 outside, The 
cara are lighted 
with 10  incan- 
descent lamps 
each, arranged in 
two circuita of five 
lamps іп series 
supplied, with cur- 
rent direct from 
the trolley wire. 
The car shed is 
erected near the 
end of the line, and will accommodate a good many more 
cars than it is intended to use for some time. | 
It is hardly necessary to gay that the current for the line is 
supplied from the lighting station in Valley Road, a description 
of which appeared in the ELECTRICAL REVIEW some time 


ago. It will be remembered that the principal features of 


the station were the multipolar dynamos; for some time, at 
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least, the supply to the tramway system will be obtained from 
one of these machines, bat to meet the demand that will 


^ Dawson TROLLEY. 


arise when the Great Horton section is complete, other 
machines are being erected. The only feature in the station 


that suggests a tramway is the special switchboard which 
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Mars BwITOHBOABD. 


been set up. The base of this is of black marble, 
s | 


has 
and а most handsome appearance. It stands come 


Dovusis Crows Bonpina. 


4 feet away from the side wall, thus giving ample 


room for examination. There are feeder panels, «generator 
panels, and the usual panel devoted to carrying out 
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tests in accordance with the Board of Trade rules. Each 
panel is provided with the usual measuring instruments aud an 
automatic circuit breaker. "This latter is of the Catter type, 
and is identical with the one described in the account of tho 
Halifax tramways on Jane 24tb, 1898. We understand that 


» а vis 
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' Bipm ARM BBACKET. „ "E 


the switchboard has been supplied to the Corporation by 
Mr. R. Blackwell, who has been also a sub-contractor for the 
other work to.the Westinghouse Electric Company, Limited, 
who are the principal contractors for the line. : 
We are iadebted to Mr. Gibbings, the city electrical 
engineer, for assistance in compiliag the foregoing details. 


* 


A . . ‚Мру 

. Mr. Ritchie on Light Railways.—On 21st inst. Mr. 
Ritchie, President of the Board of Trade, performed the 
ceremony of cutting the first sod of the light railway. which: 
is to be laid from Basingstoke to Alton (12 miles) by- 
the London and South-western Railway. Не took-the 
opportunity, when proposing suocess to the line, of making 
some 5 upon ligbt railway matters. The 
line, which we believe is to be worked by steam, will be com-. 
pleted in 12 months, and is the first of its kind to be con- 
et ructed under the Light Railways Act. Mr. Ritchie was at 
one time afraid that the great railway companies would look 
ái m upon light railways with suspiciop, but he 
had found that his fears were groundless. 
Applications under the Act been very 
numerous, and are still increasing. So 
far, as many as 121 applications for orders 
had been laid before the Light R жау 
Commissioners, such applications repre- 
senting 1,305 miles and  £7,500,000 
capital outlay. It is interesting to nots 
thet about 32 applications came from 
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н | isting rail 
eris railway com 
ўр | | | EST to lines to 
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ies, and 14 others 
worked by railway: 
companies. The со: of making an ordi- 


nary railway from Basingstoke to Alton 
had been estimated at £36,000 a mile, but 
the light railway which is to be construc- 
ted will cost about £5,360 per mile only, 
these figures showing the great advan- 
tage gained by means of the Light Rail - 
ways Act. Another point was ‘that the 
promoters,: instead of spending about 
£1,000 in applying for Parliamentary 
add had only to spend £150 by applying under tho 
new Act. 
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Electric T.aetion at Terminal Stations, — An 
American exchange, which has at various times commented 
upon: the ‘advantages of electric traction for handling the 
trains of steam roads at the terminals in large cities, and 
pointed out that this is probably the most promising field for 
the application of electricity on such roads, saye:— The 

lans of the Orleans Railroad, of Franoe, for a line connect- 
ing its presert Paris terminal with a station in a more central 
part of the city, contemplate its operation by electricity ; 
and this is the most recent instance of the appreciation of 
this motive power for such purposes. This undertaking 
involves an expenditure of $8,000,000.” 
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NOTES. 
(Continued. from page 162.) 
Water-Power Utilisation for Simla.—Mr. A. Young- 
husband, the engineer who is concerned with the Simla Water- 


several months in the year; while Naldira, with its lovely 


sites for country houses, is too far away. Bat the Satlej 
project, would sweep away these difficulties; an electric tram- 


way would link Simla with its new suburbe, and Naldira 
would be within an hour of Jakho. = | 


Enclosed Arc Lamps with Incandescent Lamp. 


Resistance.—Mr. J. W. Mabbs has given, says Industries 
and Iron, the results of some experiments on the substitution 
of an incandescent lamp in place of wire resistance. An 


aro lamp works better with a lamp resistance; and 


enclosed 
there is the further advantage that the incandescent ae а 
tiple 


be utilised for lighting. He used six lamps in mu 

series, each consuming ore ampere. These incandescent 
lamps are about 4 watts per C.P. When one lamp breaks 
the other five will carry the current until the broken lamp is 


replaced. Eight to teu arc lamps have been thus fitted, the 


incandescent lamps being placed from 50 feet to 60 feet 
distant. | | 


Obituary.—The Standard and Diggers’ News records the 
death of Mr. R. O. G. Drummond, who was formerly borough 
electrician of Kimberley, and has recently acted as consult- 
ing electrical engineer to Messrs. Reunert & Lenz, at Johan- 
nesburg. Mr. Drummond, whose death occurred on June 
28rd, was only a short time ago appointed vice-president of 
the South African Society of Electrical Engineers. 


Personal. — In the Journal Official of Franoe, dated 
24th inst., we notice that M. Emile Baudot, Inspecteur- 
Ingenieur des Postes et des Té'égraphes and inventor of the 
well-known multipler telegraph printing instrument, has 
been promoted to the grade of Officier de la Légion 
d'Honneur. А 

Мг. Н. М. Salmony informs us that he has resi his 
positieu as managing director of the firm of H. M. mony 
and Co., Limited. | 

Mr. H. E. Mitohell, who has for many years held the 


position of chief assistant and to Prof. George 

Forbes, F. R. S, has recently been offered and acoepted the 

po A one to Mr. Francis Hastings Medhurat, B.Sc., 
Inst. E. E. Е | 


Institution of Mechanical Eugineers.—The summer 
meeting of this Institution was opened on Tuesday at the 
Midland Railway Institute, Derby, Mr. S. W. Johnson 

per was read by Mr. E. Ristori (London) 


A 
on the “ Manufacture of Aluminium," with a description of 
ire. A 


the rolling mills and foundry at Milton, Staffo ; 
lengthy on followed, in which Messrs. B. Donkin, 
Thornyoroft, and Mills, and Sir W. H. White took part. 


. X Rays.—The Dake of Newcastle is resenting a com- 


and valuable X ray ontfit to North- Eastern 
Hackney. . 


p 
Hospital for Children at 


. Bawa Mangal Singh. and seconded and suppo 


engineer; F. J. Harris, 32, James Street 


Appointments Vacant. — The Llandudno District 
Council want an assistant electrical engineer for their 
electricity works. See our “ Official Notices " this week. 

There is required for the Northampton Institute, Clerken- - 
well, for the coming winter session, an electrical engineering 
draughtsman and designer to take charge of design classes 
in electrical engineering and instrument making. Salary 
£120 per annum. See our “Official Notices this week. 


Electric Lighting and Religion.—The Madras Stan- 
dard published recently the following note, which we give 
without alteration :—“ A largely-attended special meeting of 
the Sri Guru Singh Sabha, Gurdaspur, was held on the 20th 
ultimo to consider the question of the installation of electric 
light in the Golden Temple of Amristar. Besides Sikbr, 
other respectable and leading gentlemen of the town were 
also prerent. After the usual Shabad Kirtan and the 
explanstion of some verses from the Granth Sshib, Bawa 
Charat Singh, President of the Sabha, proposed that— 
‘ Extremely pleasing is the beauty and splendour of electric 
light, and that there will not be the least barm if it be installed 
at the Hur Mundir, the Parkarmas, the bridge, aud other 
important portions of the Golden Temple.’ The proposal 
was seconded. Bawa Sunder Singh, Pleader, Chief Court, 
Panjab, who eloquently impressed upon the audience that 
bijli was in no way impure or objectionable from a religious 

int of view. He was dy robes by Lala Mul Raj, Science 

eacher, M. B. High S:hool, Gardaspur, whose lucid 
explanation of the meaning and use of electricity caused it 
to be carried unanimously. After this, it was propcsed by 
rted by Bawa 
Mahan Singh and Sirdar Hukam Singh respectively, and 
carried unanimously, that ‘Copies of the proceedings of the 
mee ting be submitted to the S:oretary to the Panjab Govern- 
ment, the Commissioner of Lahore Division, the Deputy 
Commissioner, Amritsar, H:s Highness the Maharaja of 
Faridkot, the 5 Electric Light Committee, Amritear, 
and also the editors of the Tribune, Khalsa Gazette, Khalsa 
Akhbar, and Khalsa Bahadur,’ and that ‘His Highness 
the Maharaja, Faridkot, be thanked for his valuable services 
to the Durbar Sahib as well as far his liberal contribution to 
the Electric Light Fund. The Tribune says that the 
speeches of Mabant Kam Nath, Jagirdar and Gaddi Nashim 
of Gurdaspur, Mahant Shankar Nath, and Dr. Kala Ram, 
before the meeting dispersed, went a long was to prove that 
the лыо to the movement was due to nothing else bat 
mutual differences and personal grudge.” 


NEW COMPANIES REGISTERED. 


Bright's Light and Power, Limited (58,290).— This 
company was registered on July 21st, with a capital of £200,000 in 
£1 shares (100,000 preference), to adopt an ment with Charles 
Bright, and to carry on in the Argentine Republic and elsewhere the 
business of undertakers for the supply of electricity and gas, electri- 
cians, electrical, gas and general engineers, millwrighte, &c. The 
first subscribers (with one share each) are :—R. G. Fudge 71, Manor 
Road, Brockley, В.К, ; V. A. Brown, Hotel Cecil, W.C., 
Mansions, Buckingham 
Gate, S. W., gentleman ; О. Bright, 14, Copthall Avenue, E.C., elec- 
trical ; J. Oliver, 74, Goldharst Terreca, N.W., gentleman ; 
J. Thorne, Portman Mansions, W., gentleman; T. Large, 8, Coburg 
Road, Teddington, clerk. The number of directors is not to be less 
than four nor more than seven. The subscribers are to appoint the 
first; qualification, £200; remuneration, £200 each per annum, 
and £300 for the chairman. 


Hampstead Electric Supply Company, Limited 
(58,298).—This company was registered on July 21st, with a capital 
of E200, 000 in £5 shares (20,000 £5 per cent. cumulative preference), 
to acquire the business of the London and Hampstead Battery Com- 
pany, Limited, and the business carricd on at Rosemont Road, Hamp- 
stead, and elsewhere by Joseph Taylor, to adopt an agreement with 
Wm. 8. Rainbow, and to carry on the business of electricians, elec- 
trical and mechanical engineers, and suppliers of electricity. The 
subscribers (with ore share each) are:—Miss Е. A. Faithfull, 1, 
Cologne Road, New Wandeworth; О. A. Goffa, 36, Sarsfeld Road, 
Balham, secretary; E. Lovelcck, 64, Victoria Street, S. W. caretaker ; 
A. W. Armstrong, 85, Broadhurst Road, N. W., engineer; R. J. R. 
@ ffn, St. Margaret s Lodge, Palace Street, S. W., gentleman; W. L. 
Butler, 47, Norroy Road, Patney, S. W., clerk; Н. Marston, jan., 
9, St. Mary's Grove Gunnersbury, W., clerk. The number of 
directors is not to be less than three nor more than seven; the 
subscribers are to appoint the first; qualification, £250; remunera- 
tion, £200 each per annum, and £250 for the chairman, 
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engineer; Mies E. Nicholls, 7, King's College Road, N. W.; y" 
Simpson, Silverdale, Tarbert Road, East Dalwich, B. E.; H. P. Stunt, 
12, Akerman Road, Brixton, 8.W., clerk; О. В. Leighton, J. P., 


Blackbrook, Bickley. The number of directors is not to be less ап 
тве nor more than seven ; the subscribers are to nominate the first. ` 
Qualification, 1 share; remuneration, 52 guineas each per annum. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. | 


Larne Eleetric Light Works, Limited (46,962).— 
y's return was filed on July 6th. The capital of £4,000: 
im £1 shares (500 preference). 255 preference and 3,500 

been taken up, avd the former have been paid for in fall, while 
the latter are dered as paid. 


OITY NOTES. 


Brazilian Submarine Telegraph Company, Limited. 


AN extraordinary general meeting of the above com was held on 
Ызар ў last M 1 House, rige Broad Siret for пе 
purpose of considering proposta чч g agreement between this 
у aad the Western and Brasilian Telegraph>Oompany. Mr. 

J. Denison Pender oceupied the chair, and said thet the following 
F in a few words the chief reasons 
which led the boards of the two companies, and of the 
Platino Company, to conclude the arrangements referred to. 
psragraph to which he referred was the following :— 
These two companies having been formed under the same auspices, 


Ў 


and being bound together by joint purse agreements, it has long 
sppeared to the board that a closer union would greatly promote their 
common interests, and tend to increased prosperity and increased 
stability if eatisfactory terms could be arranged.” 
5 e rpg ug улума eee 
holdees diary мена e on went 
юат ae to say ho was sure—tbat they would shortl - called 
to consider an agreement fora much closer wor with the 
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the meeting that day was in fulfil- 
re had they met to consider—and, 
more important agreement than the one he was: 
them. It was the resalt of many months. 
C requested Mr. Davies, 
о the Tica ey diee ari ‘would = 
geographical positions o companies. 
re about to 5 ee ee шау in 
silian Oompan Western pany were formed 
Ч with South America—the 
cables from Lisbon to Pernambaco, and ths 
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Brasilian h Co a however, 
separate companies 3 laying asd working the 


and Argentina. That was chiefly due 
to the fact that it was not then quite so easy to get money for 
laying cables as it was to-day, and undoubtedly if such a 
work was now it would be undertaken by one company, aud not 
divided fire. As was natural and prudent under tho 


— — oe аря veia p 
ies in the way of pooling the rece he 
and the Brasilian 


Р 
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Western pany Company from the first 
pooled their joint receipts, but neither had a voice in the manage- 
meat or of the other. The Western also had a 
joint perse with the Platine Company and the Montevidean 

liad ue, two ешр ы and shu avoided separate manage 
contro es, thus avoi manage- 
ment. of shares, the Montevidean: 


vensly, by an Е 

equired and merged into the Western Company, and. 
nearly ali the shares of the Platino Company had 
by the Western Company. "Therefore, it would be seen 
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that during the course of years that the Southern Com 
in existence, they had gradually amalgamated and j 
Pay e e now they to carry that a 
and bring the Brazilian and the Western Com 

The growth of the traffic had called for the du 
боры аси» 


{ in one 
further, 


cation of the Brasilian 
*s cables between 


pany, with the West Ooast of America Company, combined for the 
erec of land lines from Buenos Ayres to Valparaiso, w these 
щи oined the coast cables of the o*mpany, aud thus their 
rou 


| the advantage of the West Coast Company's collecting and 
delivery ground in Chili and Peru. Com had arisen at various 
points. A cable from New York passed through the West Indies. 
to the north of Brasil. That was a French cable, 


pr pro 
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tion would not, in the. future, F 
interests of amy one company, but to the interests of the ole ; 
and having regard to the traffios whi 
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Consolidated Telephone Construction and Manu- 
— . facturing Company. | 


Tum meeting cf this 5 on Thursday last week, at 
Winchester House, to consider the directors 


£800 paid by the Edison Gower-Bell Telephone Company of Europe, 
Limited, on account of dividends already declared. Deducting ex- 

amounting to £1,870 3s. 2d., and including the amount 

forward from last year, a balance is left of £1,713 9з. 11d., 
out of which the directors propose to pay a dividend of £1 10s. per 
cent. (lese income-tax), carrying f a balance of £83 6s. 8d." 
It adds:—“ Your directors much regret to have to state that the 
total sales ‘turn over’ for the year was very considerably below that 
of previous years. The -for business in bicycle screws and 
accessories unfortunately has not been realised, owing to the general 
cessation of that trade. The fact bas, however, been more fully 
occapied lately, a state of s which it is hoped will continue. 
Prices are still severely reduced- by competitors, both English ard 
foreign, many tenders being takén by them at what appear to be 
absolutely profitless figures. The rentals from private telephone 
es continue to increase, and no doubt do so: The 


i 


expected by this | d. à 
. the United Kingdom for such аа Asa 
се. "int, a license for an exchange has recently granted 


‘and in the Colonies, and it 
0 companies of the United Kingdom 


for 
’ su have in some cases been entered inte. Concerning 
| gium carried on by the Edison Gower-Bell Tele- 
phone Company, of Europe, another of the companies has 
( mpany’s business 
In accordance 


rotation, and being eligible, offers З 
auditor, Mr. J. G. Griffi:hs, F.0.A. (Messrs. Deloitte, Dever, Griffiths 


юне: wages and expenses. Last year they made a pro 
, and at the 5 A 
were fairly full of work, but from period up to within a ve 


. their private lines kept on iocreasing, and would do во. Going 


| ard. Apart from the manufacturing business things were fairly - 


satisfactory. Income from investments amounted to £3,450. 
stock had increased, as when there were no orders f 
em 


to wind up or continue. Some speakers advised immediate 
liquidation, but others advocated continuing until things improved, 
W as they were paying their way and even earning a 
5 director (Mr. Baker) was re-elected, as was also ‘the 


The Eleetric Construction Company, Limited, - 
"Tum fifth annual ^ meeting of the shareholders of the above 
com таз held on Thursday, July 21st, at Winchester House, 

The report having been taken as read, the OHAIRMAN saidi— 


increased, bnt the profit has поб increased a | 
—a result due partly to higher prices for labour and 


frequently proves disap 


e ^. own underwriters, a 
may Ъз сада o 


y to tbe fact that а considerable portion of our year's work has 
the equipment of eentral station installations, under contracts 
entered into in the early part of last year, when со 1 was 
very keen. Even in the best of times the profit on this class of work 
. Buch, at least, has been our 
experience, and we intend to profit by it and provide in future tenders 
for this class of work ampler margin than heretofore for riek and 
fit, a course which it is hoped will be followed by other manu- 
turers, As matters stand we have earned enough to pay a 6 per 
cent. dividend and toadd something tothe reserve, besides, of course, 
payirg the foll dividend on the preference shares. We have also 
more than maintained our reputation for excellence in deeign and 
skill in workmanship, and thereby improved the 5 
and strengthened our connections. Tre manufacture of electrical 
machinery із a comparatively new business, and there is in conse- 
quence continuous development towards: a higher standard «f 
efficiency and; үө economy in the production. of existing 
machines, as Well as in designing novel types adapted to new pour 
These obj-cts: consume a gocd deal. of extra lime in 
lesign and construction, without yieldjag in the first instanoe 
adequate return, and as we have been to a extent than us 
on such work during the year, tbis fact doubtless ex 
to some extent why our profits have not inoreawd in propo to 
our: business. But such enterprise is . to maintaia our 
ition in the front rank of the industry, and lays the foundation 
profits in the future. For some 


< extentions of recently вошре central stations and for the electrical 


: lieve is in те. тасв is ж кармы pers m 
among artments of the works, as I have alread yóu 
our en stood loy by us during the strike. We do not 

. think the Workmen's Compensation Act, which came into effect 


in, next year puts v | 
The only other item to which I invite your attention, is 
the “shares and dsbentures of other com panies, 


holding in the Electrical Power Storage Company, & соррару 
inis by the old Electric 3 Darporation [rc 


З. . E 


premiums recei tbe 
. preference shares issued last yearfand|a surplus of. £2,524 161. 34. 
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` left, which, as the accounts show, has been carried to profit and loss 
account. Thé conversion from 6 per cent. debenture to 4 per cent. 
debenture stock will save to the company about £3,000 per annum of 
interest payable, and this reduetion, coupled with the increased out- 
t at the works we look for, will in future prove a substantial relief 
the burden of our standing charges. In conclusion, I am happy 
to believe that the company's on is steadily improving year 
year, and to entertain the hope tbat your directors will be able to 
report а further improvement at the next anhual meeting. I now 
. beg to move: “That the accounts and the report, with recom- 
| . авер contain: d, submitted by е directors, be approved 
an te n 2 

Bir Hanny О. Manon, O. I. E., ceconded the motion. 

Mr. GawakD proposed as an amendment to the report that the 
dividend be paid in full at once instead of a half of the payment 
being postponed until January 31st next. 

н уна the meeting, and ызыл ә мра жы ан 

8 ‚ап was 
e retiring directors and auditors having been re-elected, the pro- 
ceedings terminated with a vote of thanks to ‘the chairman for 


The. Edison and Swan United Electric Light 
Company, Limited, 


for the business June 30th, 
fit andjloss acoount 3 balance of 
£43,040 17s. Providing for be interest п 
remains a balance of ‚587 7s. 7d. av 


tion from tbe board, and offer themeelves for re-election. 
Melisrs. Welton, Jones & Oo., the auditors, offer themselves for re- 


City and South London Railway Company. 


Tum twenty-eighth ordinary general meeting of the proprietoxs of 
this ET ae was held on Tuesday at the cfüces, 46, King William 
Btreet, Mr. C. G. Mott in the chair. E А 
Тһе и, іп moving the adoption of the report, said he was 
to be у to congratul.te the shareholders оро the steadily 
roving vidende, Tre 


from the beginning was a very rir irit feature 
in it, and it was a ‘feature which essentially belonged to 
| Having but one centre from which the power 
was distributed, the expenses of working a line of that kind did ‘not 


50 per cent. The consequence was, that with a fixed expenditure and 
_ considerably increased reoei M, they bad been able to Um 
ponton gear after year pay increased dividends, 
‘the profite did not yet come-up to anything like the- 
they hoped they would do, they bad little doubt that in the fature 
Т seen in the past would b» steadily 
continued, and that the Ное would attzin-& ‘position’ of -undoubted 
financial prosperity in the future. In the corresponding half of last 
md the advantage-of а somewhat followed 
о cir ы obtained C 
y they an y large | 
, those віх mcnths. This half-year, although they had lad а mild 
winter, which was much agaia»t the traffic on their line, and no 
extraordinary receipts, they had been able to maintain the same 
amount of incoms that they received in the corresponding віх 
ths. That was a very satisfactory result, as it showed that 
traffic on the lino was growing regularly and. s 


showed a 

Jubilee week, and therefore th 
fewer number of gers. 

| velled short distances, which was a v satis- 


crowded of a morning and evening, but during mid-day they bad 
only been sparsely The mid-day traffic would undoubted] 


. the working expenses were 79°72, while last they were on] Verd. 
stab Jmselves with the financial 


although 
gate bo 


` & per cent. and arrears on the prefe 


ex | g 
work in connection with the line would be finished. Of course there 


that was a very difficult work and very slow work. The church was 
w standing en supported upon an 

carried out that not a single crack in the stracture 
place—a fact which, he thought, spoke exceedingly well 
for their engineers and contractors. ments had been 


E AFE 
f 


Fre 
pui 
in H 
ШЕ, 
Et MS TI 
is 
15 
TAL 
Brie 
14 1 
ilm 


F 
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. Electric railways had yet to establish themsel 
public, but he did not think there could be any doubt that in the 
-future they! were destined to form one of the safest and soundest 
‘investments that could be found in the country. 

Mr. Sampson Hannon seconded the motion, and the report was 


Tun twenty-fifth ordinary general of the shareholders of the 
above company was held on Tuesday last at Winchoster House, Old 
Broad Street, the Marquis of Teeedale in the chair. 


Ia moving the adoption of the report, the CHAIRMAN, after 
referring with regret to the death of Lord Sackville Cecil, said the 


Fear which had come to a close on the 18th inst. had been а very 


"prosperous one. The receipts, after deducting all expenses, amounted 
£196,974, an increase of £10,392 over the previous year. The 
expenses of the company were always very small, and as 

a matter of fact they were £50 less last year than in the preceding 
gear. During the list few years the directors had steadily 
pursued the policy of distributing the company d investments over 
‚а larger ares, thus carrying out the origin nciples of the com- 
` pany, which was to ap the risk in somewhat «qual proportions 
over the various prosperous telegraphic com of the world. 
When he ad them last year, he expressed the opinion that the 
‘changes which they were making would Өү; {зе financial posi- 
tion of the trust, and events had fully justified that statement. The 
result had been, that already they received 6d. per share in 


~ interim dividends, and there was now an available balance sufficient 
to pay a dividend of 4s. 3d. per sbare as against 3s. 61. last year. In 


other words, the directors were able to recommend, іп addition 


y, he said they now 
estern Brasilian Tele- 


rm 6 directors considered that that was a very good 
Investment, y in view of the fact that a new arrangement 
had been p Шу arrived at between the Western Bresilian Tele- 


graph Company and the Brazilian Submarine Telegraph Company. 
ith respect to that arrangement, he might mention that the terms 
received very full consideration from the directors, and they were of 
opinion that it was an exceedingly fair and equitable solution of a very 

cult problem. As regarded the deferred shares, they had no reason 


: whatever to complain as to what they would receive under the 


t, and no better evidenoe be given that it could no: 
фе anything but a very reasonable agreement than the fact that some 
months ago, before the arrangement was thought of, the sbares were 
down to something like £2, whereas now they stood at about £5. 

VThey were perfectly satisüed with the terms of the arrangement 
that had been entered into between the two companies. The divi. 


` dends received from the Western Brazilian Telegraph Company last 


were not very large, but this year “ nee res m fall 
an per cent. on 


ъ— mc 
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the deferred; the result that they had received from 
the company in dividends in е under review 25.644, as 
against £1,946 last year. They had also acquired 218 more 


debentures, which investment added 


ence, and the one-hundredth dividend that 
he (the chairman) thought he was right in saying that he had been 

t at every meeting of the company since its formati He 
ad every reason to hope that when he had the pleasure of meeting 


Bir J. PzusDES scconded the motin, and the report was adopted. 


| 
i 


Cromptos & Co., Limited. 


the the 
above company, and in mo пе мрн of the repost, said he 
would tke to my a few w as to | th 


time the fire had destroyed the А 
seriously interfered with the carrying on of 


facture; thirdly, 
capital in order to put the balance-sheet in a б condition ; and 
‘foarthly, to effect such economies as would g the business into a 


holders to give some account of their stewardship. As regarded 
the works, with his usual у, Mr. Crompton, assisted by Mr. 
Brunton, the manager of the Chelmsford works, started to werk ou 
a scheme for the best possible building that would be adapted for 


of 
кка о! ооо the greatest electrical authorities of the day in 
saying the new were second to none for the purposes for 
which they were required in the „ the whole 
world. Two years ago they had a cooking and heating department, 
атн Pon кш expenditure. Then they had a subsidiary 
manufacture 


B 


company for of ornamental iron work, which was a 
drain on the compauy’s resources, and in addition they 
had a business in 


regard to the tal, J 
са "шон been through, and which enabled them 


partments, 

and C0000 Who cela aot ве 

of directors, over whom they would have control. . For- 

at hand a gentleman well 
ерен ам y ge tment ef Mr. 

ally j Ho would like to draw their attention to the ratio cf 


expenses in profit and lose, to gross profits earned by the company. 
e 


they 


G 


apart the sum of £12,000. 
on tha 


generato 
kor the purchase of all his patents for all the 
"world, the 


the strike and the removal, and their machines had been employed in 
reason to be 


aei: Sie Sle ого new тосе. He had every - 
lieve that they would now do much better. Proceeding to deal with the 
balanoe-sheet, the chairman said the increase in the loans was 


menge amount of work for somebody, and he had no hesi- 
ying that Orompton’s would have their share, and would 
be able to do it ata profit. y 
was Vf.. aDC Da woma like to keep it for 
Orompton's, but it was not their to keep a amount of 
money locked up when they wanted it, and therefore directors 
thought there would be no difficulty in of the company 
at a satisfactory figure, which would ena them to reduce the 
loans to a point which would give them no further ату 
Replying to various questions, the Оналтвмалм said figure of 
иг h но ш ra balance-sheet 3 Ове киба шеси 
‘Ligh pany any way represent the value, ‘would 
not mention the exact sum. They believed now, for the first time, 


* 


Anglo-American Telegraph Compasy, Limited. 


ES 


Таи rep of the directors to be presented to the half-year! meet- 
1 to be held at Winchester House, 60, Ola Broad 


29th, 1898, at 2 o'clock p.m., 


E 
RE 


amounted to £196,196 1 
of £24,305 as compared with the half-year 


Ё 
E 
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being an 

1897. The directors, under the powers conf u 

articles of association, have, before declaring the net set 
to the renewal fund, lea a of 

£112,580 ба. 2d. Опе quasterly interim dividend . 


on the preferred stock, amounting ‚500, 

ta Anges 2nd, 1898. The balance of £17,580 6s. 2d. will be carried 
forward to the next account, The cables and landlines 
pany are in good working order. "gm n 


[3 t 


Central London Railway Company. -` 


Tun report for the past half-year states that the expenditure in that 
dime amounted to £486,860, making the tolal ontlay on capital. 


t the date for completing 
They F rof. Bilvanus Thompson and 
Mr. Haydn Т. . In Prof. Thompson'$ first or original report 
he said, referring to primary cells or batteries :—''I have found no cell 
that | 


ту 
price considerably below this when certain improvements and altera- 


‘tions suggested by Mr. Rowbotham and Mr. Harrison had been carried 
out. Ref to the advantages which erii claimed for the 
invention, Lurgan stated that they wculd possess the only 

energy witbout the 


generator that could efficiently generate electrical 
use of moving machinery. The fuel—or. he should call them, the 


to . D they had 
de , Ed 


2 
i 

a, 

\ po =” 
с & 


- а-а РИ, ДЫ .. —ê—ʃ = - 


2 5 of-expengiture were furnished in the accounta.. 
ge 


I-II LE 
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active materials of their generator—wascheap, and could be obtained 
. in unlimited quantities. The generator was, he said, automatic, and 
it requie no skilled labour; and anybody, poor or rich, would be 
able to light his house with electricity. Early in the autumn it 
would be necessary to form a company with a large working capital 
to carry out the manufacture and supply of the generators. | 


Direct United States Cable Company. 
Tum ordinary general meeting of the Direct United States Cable 
Company, Limited, was held at Winchester House on Tuesday, under 
the presidency of Mr. E. M. Underdown. : А 
The CHAIBMAN, in moving the adoption of the report and accounts, 


, paid they would remark that the revenue for the six months ending 


June last amounted to £52,233, while the working and other ex- 
 períses, including income-tax, but excluding the cost of repairs of 
cables, amounted to £21,685, leaving а balance of £30,546 as the net 
“profit, which, with £4,090 bronght forward from the previous half- 
„уеау,, made a total of £34,637. The revenue was £8,340 more 
"ошар than in the corresponding half of last year. This was no 
oubt owing in to exceptional canses—to warlike causes; aud 
„A4, people somefimes profited by the misfortunes cf others, so the 
tele graph companies had benefited in the circumstances. The hr 
e work- 
and’ other payments amounted to £18,559. Three 

ч, interim, dividends cf 5a each per share, amounting to 
227819 had been paid, and а боа! dividend of Ss. per share 
would be proposed, together with s bonus of 1s. per share, making, 
with the interim dividends, 3} per cent.for the year, making а 
total distribution of £39,461. There was £10,000 transferred to the 
reserve fund acoount, and the balance of £3,389 would be carried for- 
ward. They had effected certain improvements in providing duplex 
working, and the autamatic working of the landline, and there was an 
increase in the items of. and renewals and buildings. The 
question cf repairs was important, and the item had been consider- 


able during the last year. Ther: were one or two repairs which had 


been extremely serious; bat the reserve fund &ocount had been 
` debited with £8,260 for cost of cable repairs, and with £2,000 written 
off the Ballinskilligs buildings account, the balance of the reserve 
Judd now amounted to £351,455. Their repairs had to be carried on 
as the necessity arose, and occasionally they were heavy, but 
toe principi they adopted, the payments were eq from hall- 


year 
with the funds of the company.—The report was adop 


year. This enabled them to ensure 5 in dealing . 


ELT Prospectuses, · = | 
AT the end of last week the p was issued of the Wenlock 
Blectrolytic Company, Limited, which has been formed to acquire a 
process for tbe. manufacture of chlorate of soda and potassium, and 

` to establish the business of manufacturers of various commercial 
products capable of being manufactured by electricity or electro- 
chemical means. The works will be erected on a coalfield, where а 
good supply of water is available, within a mile of Horsehay Btation 
on the Great Western Railway. It is intended by the company to 
pat down at once a plant of 2,000 horse-power for the production of 
ı lectricity, and to erect further plant up to 3,000 horse-power as the 
industry progresses. With an installation of 3,000 horse-power, a 
profit is anticipated of about £25,000.a year. The capital of the cor- 
..pany is £120,000, divided into 120,000 shares of £1 each. The 
directors are Lord Forester, the Hon. George Forester, Mr. William 
" Wright, of Nottingham, and Mr. Thomas Parker, of Tettenhall. : 


Tue Electro-Chemical Company, Limited, of St. Helens, are under- 
stood to be inviting applications fer £40,000 6 per cent. first m 


 debentures. Prospectuses are to be obtained on application to the 


‘company. 


We are pleased to see that the Great Northern and City Elcctric 
Railway Oompany which has been twice before the public, but was 


not taken up, bas this wet k been brought out again. e con 


! tractors 
agreed to guarantee minimum dividends of 4 per cent. on the “ A,” 
and 3 per cent. on the “В” shares for the three jean, during which 
eri Pala the line after completion, and 3 per cent. will be 
paid on both classes during construction. D 


F 
all £5 each, are offered for subscription. The oompany 1e 5o 
acquire the London and Hampstead Battery Company, which for the 

ars hting houses, 


e prospectus. 
` gtates "the company is in the strong tion it 
cannot be interfered with the local authorities in the way 


in the prospectus. The company will equip a motor car charging 
stat М : dati 
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| made for the supply of motor cars to the company, who will let them 


out on hire, several contracts having been slready entered into. 
The purchase price for the freehold and leasehold premisc:, cab'cs, 
plant, machinery, rolling stock, contracts. horses, carriages, апл all 
other assets о? the exid ing business and undertaking, has been fixed 


.by the vendor at £165,000, үе as to £33,930 in fully-paid 


ordinary shares, as to £33,330 in fully-paid preference shares, and as 
to the balance of £98,340 in cash, or partly in cash and partly in 
fully-paid shares. The profits are estimated at £18,332 odd, so that 
after paying £5,000 for preference interest, and allowing a proposed 
7 per cent. on the ordinary shares (£7,000), a surplus of £6,332 
remains for management, reserve fund, depreciation, &>. Tho 
directors are W. P. James Fawcus, M. I. OC. E., MIE.E. director 
Edison & Swan United Electric ri Company, Limited, Dart- 
mouth House, Queen Anne's Gate, S. W.; J. Soares, director Rich- 
mond (Surrey) Electric Light and Power Company, Limited ; E. 
Jarvis Oave, builder, Hampstead, N.W.; Arthur Watling, director 
Globe Venture Syndicate, Limited; D. Evans, director D. H. 


Evans & Co., Limited, Oxford Street, London, W.; and A. W. Arm- 


stong, Hampstead (late managing director London and Hampstead 
Battery taps rod Limited), managing director, who will join the 
board after allotment. The secretary (pro tem.) is Mr. C. A. Осо, 


84, Ely Place, Hol born, E. O. 


| Oar opinion of the prospectus is that there is an ambiguity in the 
sums put down for profits, and no information is given concerning the 
business of Taylor & Lown, which is being acquired for the motor car 
branch of the company. We consider the sum to be paid to the vendor 
excessive. In regard to the report of Prof. Thompson, to which we 
refer above, this ie little more than a description of the works of the 
company. We must confess that we are not impressed with these 


shares as an investment. 


— 


W. Т. Henley's Telegraph Works Company, Limited. 


—The directors bave declared the following dividends 
payable on September 1st, 1898, for the half-year ending June 30th, 
1898 :—On the preference shares at the rate of 7 per cent. per annum 
(less income-tax); on the ordinary shares at the rate of 8 per cent. 


per annum (less income - tax). 


The Charing Cress and Strand Electricity Supply 
Corporation, Limited.—The directors, after paying interest on 
debentures, provision for dividend on 44 per cent. cumulative 
preference shares, have declared an interim dividend for the half- 
year ended June 30th, 1898, at the rate of 6 cent. per annum on 

share capital of the Corporation, and have carried 


the ordinary 
forward £7,400. 'The interim dividend will be paid on August let 


next. 

Telegraph Manufacturing Company.—In our notes 
last week on the prospectus of this company we stated that £100,000 
was paid бое vendor in cash and the remainder in shares. This, as will 
have been seen from the prospectus, should read £94,000 in cash and 


. £66,000 in shares. This sum provided for the purchase of all the 


assets, including book debts, the total being £149,528. . 


The London Electric Supply Corporation, Limited.— 
Letters of allotment and regret in connection with the issue of 


£200,000 4 per cent. first mortgage debenture stock of the London 
- Electric Supply Co | 
" was offered to the shareholders of the company only, and was very 


ration, Limited, have been posted. The issue 


largely over-subscribed. 


British Aluminium Co—The general meeting of this 
company was held on Thursday at the Westminster Palace Hotel. 


Mr. R. W. Wallace, Q.C., presided. Mr. Bolton seconded the 


adoption of the report which was carried. A report of the meeting 
will appear next week. | | . 


National Telephone Company.—The meeting of this 


. company was held on Wednesday, at Cannon Street Hotel, but 


pressure upon our space compels us to hold our report over until 


. next week, 


m | { 


TRAFFIC RECEIPTS. 


| The Bristol Tramways and Carriage Company, Limited.—The receipts for the 
July period 


week ending у 22nd, 1898, were £3,047 78. Id.; 
1897, £2,707 14s, 11d.; increase, £939 13s. 3d. | 


The City and South London Railway Company.—The receipts for the week end- 
ing July 24th, ио were #935; week en July 25th, 1897, 2898; 
‘increase, £46; to receipts for half-year, 163; oorrdsponding 
period, 1897, £3,666; increase, £97. : 


The Dover Corporation Blectric Tramways.—The receipts for the week 


ending July 28rd, 1898, were £208 2s. 4d.; total receipts to July 29rd, 1898, 
£8,834 Os. 10d. | : : 


. The Dublin Southern District (Electric) Tramways Company.—The receipts for 


the week ending July 22nd, 1898, were £1,264 148. ; corresponding week 
last year, £912 10s. 10d.; increase, £351 178. 2d.; passengers баты 
178,563; corresponding week last year, 127,687; te to date, £3, 
158. 2d.; aggregate to date last year, £2,644 168. 7d.; increase to date, 
£612 188. 7d.; mileage open, 9 miles, as against 8 miles for thé corresponding 
period of last year. : 


. The Liverpool Overhead БАП] Company Тыв receipts for the week ending 
i to £l 


July th, 1898, amoun 
£1,472; increase, £180. 
The Western and Brazilian Telegraph Company, Limited.—The receipts for 

the week ending July 22nd, 1808, after deducting 17 per cent. of the 
gross receipts payable to the London Platino-Brasilian Telegraph Oom- 
_ pany, Limited, were 22,790. | | OM 


652; corresponding week last year, 


E 
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SHARE LIST OF ELECTRICAL OOMPANIES.—TBLEGRAPH AND TELEPHONE COMPANIES. 


Business done 


Stock еи XE 
Present | or Dividends fer Closing Closing 
NAME. . quotesion, uotetion, week ended 
1895. | 1:99. ! 1897 Highest.: Lowest. 
137,4001| African Direct Telegraph, 4 % Debs. 100149, an 99 —103 | 990 —103 |... 

25,000 Anaon Telegraph, shares ... ss. 10 m — к! 6— 7 ә, 
125,000 Ро. do. 5% Debs. Red.... .. ...  ..|100 КЕ 92 — 98 Ä 
923,060] Anglo-American Telegraph  ... Lae Seay .. Stock £2 9s|£2 138 3 Е 84 — 07 654 | 65 

3,038,020 Ро. до. 6 Y Pref. Stock 44 га 68| 6 СЕ E [1164—1174 . | 1178 | 116} 
8,038,020! Do. do. 5 Т ... [Stock 154— 16 163 168 
180,000 Brazilian Submarine Tologreph á | 10179 7 * T % scm 154 16} 162— 1 16 loj 

3 E 3 xo i p Debs. And series, 1906 100 | 5 i 111 —115 111 —115 Y i 

Chili Telephone, Nos. 1 to 44,000  ... 5 4 % sige ‘| 22— <a e 

10,000,0006 Commercial Cable m .. 18100 7 8 8% 10 190 - 180 — | es Aus 
. 918,297! Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock vee ... 104 —106 |108 —105 104} | 1084 

224,850 | Consolidated Telephone Construction and Малаш 35 14 3 iss P А 5 R E 

16,000 | Cuba Telegraph ... s ves 8 8 T | — 8 — 8 d cen 

6,000 Do. 10 Pref 0 10 10 10 15 — 16 15 — 16 ; es 
12,931 | Direct Spanish Telegraph i 5 4 4 4 4— 56 |4— 5 is bis 

6,000 Do. do. 10 % Cum. Pref. 5 10 10 10 10—11 10 — 11 i 3 
80,0001 Do. do. 44 & Debs., Nos. 1 to 6,000 ... | 50 43 4495 102—105% 102 —105% | ... |... 
60, 71010 Direct United States Cable 20 27 11 — 114 | 113 112 118 ПА 
120,000 | Direct West India Cable, 44 % Reg. Deb. 100 | .. |... |... | 00—108 100 —103 101 
400, 000 | Eastern Telegraph, Nos. 1 to 400,000 eus 10 68% | 68% 7 % 174— rm 174— 18 | 1718 178 

1,295,000 Do. 3} Pref. Stock 1006 101 —105 1083 
89,900 Do. Debs., repayable August, 1899... | 100 | 5 5 5 101 —104 101 —104 Mus $i. 
1,302,0161 Do. 4 Mort. Deb. Stock Red. Stock! 4 4 4 128 —127 1123 —127 1233 
"250, ООО | Eastern Extension, Australasia, and China Telegraph 10 7 7 7 174— 17ўха 174— 173 | Mà 1738 
35,9001 Do. 65% (Aus. Gov. Sub.) Deb., 1900, red. ann. 100|69,|595 5 9% | 98 —102 98 —100 , . 
drgs., reg. 1—1,049, 3,976—4,326 
100, 500 Do. do. Bearer, 1,000—8,915, 4,827—6,400 | 100 | 5 % | 5 АВ 5 % | 99 —108 | 99 —102 
820,0001 Е Do. 1% vend Afros je "à Deb., ... Stock 4 4 4 A 124 —128 
astern and Sou can an ph, 59% Mort. | 

40, 500 Do. do. do. uu ее. 2, 844 to 5,500 | 100 5 5 .. | 09 —102 99 —102 ja ET 
800,0001 Do. 4% Mort. Debs., Nos. 1 to 8, 000, red. 1900 100 | 4 4 .. 102 —106 102 —106 - P 
200,000} Do. 4% Beg. Mt. Debs. eae Sub. * 1—8, 000 25 4 4 — [104—1 104 —10795 | ... X 
180,227 Globe Telegraph and Trust 10 | 4 4} 44 114— 18 11j— 121 123 | 11j 
180,042 Do. do. 6 Y Prein... 10 6 6 7 6 3 |1641— 17 | 163— 71 | 17 | 168 
150,000 | Great Northern Telegraph, of Cope ..| 10 |10 10 10 29 — 80 29 — 80 is us 

- 100,000! Do. do. do. do. 5 * Debs. ... | 100 5 5 5 102 —105 |108 —106 ies bes 

97,000 Halifax & Bermuda Cable, 44% lst. Mt. Dbs., wn. 1-1, 200, rd. 100 |... es | 99 —108 | 99 —108 n is 
17,000 | Indo-European Telegraph з ..| 25 10 10 10 50 —. 88 51 — 54 584 | 524 
100,000!} London Platino-Brasilian Telegraph, 6 * Debs. ..  .. 100 6 F |6% 6 F 108—rl 108 —111 К 
28,000 | Montevideo Telephone, 6 % Pref., Nos. 1 to 28, m Ке 5 4 4 4 — Hd | —— 
484,597 National ыо, 1 to 484,697 d Ms 5 53 53 6 — 58— 64 63 53 
15, 000 6 Cum. Ist Pref. 10 | 6 6: 6 15 — 17 15 — 17 T" 
15,000 Do : Cum. 2nd Pref. ... 1016 6 6 15 — 17 15 — 17 Dus 
250,000 D? i Non-cum. 8rd Pref., 1 to 250, 000 5 5 5 5 5j 54 58 

1,829,471 ^ Deb. Stock Red. Stock 33% | 34% | 3495 | 100—105 | 100—105 10 10¹ 
171,504 | Oriental Telephone an lec., Nos. 1 to 171,504, fully paid | 1 5 5 5 i 2 | 
100, 0007 Pacific and European Tel., 4 9 Guar. Debs. . 1 to 1,000... 100 4 4 55.14 10% —107 104 —107 i.c ||. 

11,889 Reuter: ee eee eee esc eee eee 8 5 ; 5 5 8 = 9 8 т. 9 84 we 

8,881 | Submarine Cables Trust "m ds ixi se . |Cert.| ... ач ^. 186—141 196 —141 140} я 
58,000 United 53 Plate Telephons - TID see eee 5 4 . 5 Ф 6 Ф i d M 4? ser -> pee 
146,7831 do. 5 y 4 Debs. eee 9 0 0 soo Stock 5 TT TP 108 —106 108 —106 ect TY) 
15,600 | West African Telegraph, 8 501 to 28,100 ... axe „| 10 4 nil nil 4$ ‘ in 
219, 4001 Do. do. Debs. 100 5 5. v 5 Ф | 99 —103 99 —102 T ssi 
30,008 | West Coast of America, Nos. 180,000 and 53, 001—683, 008 234 | ... NN S74 ft — 1 А ax 
150,000 Do. do. 4% Debs., 1—1, 500 gua. by Bra Bub. Tel. | 100 | ... T .. 1108 —108 |108 —106 We x РТ 
04,3200 | Western and Brasilian Telegraph T" e 16 | 8 3 8i 1 18 18 19 
83,129 Do. do. do. 5 % Pref Pref. "Ord. ook coo 7 b b 5 9 9 | т t 
83,129 Do. do. do. [III 7 1 N $ á — 44 4 d 4 
889,031 Do. do. do. 4 * aig Stock Red. [ITI 8 TI ecc eot 108 — 106 108 —106 106 106 
88,821 | West India and Panama Telegraph .. | 10] 3 17 19| i— af 3 | .. 
84,563 ро. . do. до, 6 Ф Cum. 1st Pref. ... | 10 6 5|6% |6 8 + 81 88 
. 4,000 Do. do. . do. 6 % Cum. and Pref... 10 60 6 5 6 5 — 7 6 — 8 7 ase 
80,0001 Do. do. do. 6% Debs., Nos. 1 to 1,800 100 5 5% 5 104 —107 104 107 as P 

1,163,000 Western Union of U. S. Telegraph, 24 Ist Mort. Bonds 31000 7 | 7 7 % 106 —110 105 —110 dee aes 
160, 1001 Do. do. do. 2 Ster. Bonds 100 1 6 6 10 100 —106. 100 —106 T is 
ELECTRICITY SUPPLY COMPANIES. 
aaa ESSE | | | 

80,000 | Charing Cross and Strand Electricity Supply 5159 16% 79% | 134— - 18 | 15 5 134 18 12 
30,000 | Do. do. do. do. 449 Cum. Pref. 5Б|.. „ .., 61 OE | 2 
36,000 *Chelzea Blectricity Supply, Ord., Nos. 1 to 10,277. 5|5%18%16%, 9—10 | 9—10 | 9$, 9 
60,000 Do. do. do. 44 % Deb. Stock Red... Stock 45:4 44%, 118 —115 119 —116 | TE m 

50,000 City of London Electric Lighting, Ord. 40,001—90,000 ...| 10 5 7 10 20 — 27 xd 204 26 25} 

10,000 Do. Prov. Certs. Nos. 90,001 to 100,000 £5 10 „ „ | ary | 28—27 ха 2% „ , 

40, 000 Do. 6% Cum. Pref., 1 to 40,000 ... 10 | 6 $ 6 $ 6 д 174ха 1 174 17 163 
400,000 Do. 54 Deb. Stock, Scrip. (iss. at £115) all paid | ... 5 C 6 $ 5 — 130 125 —180 128 

90,000 County of Lond. & Brush Prov. Elec. Ltg., Ота. 1—80,000 | 10 | nu | në | wi 183 — 1 13 — 14 ‘at T 

10,000 Do. do. do. Мов. 80,001 to 40,000 £6 paid. | 10 | ... Pid ea 9)— 1 94— 104 ; " 

20,000 Ро. do. do. 6 95 Pref., 40,001—60,000 10 6 * 6 Y 69, | 14j— 165 14 — 15 |. : 

17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 £6 peid 5| .. ы P xd 4— 6 44 44 

10,000 House-to-House Electric Light Supply, Ord., 101 to 10,100 5, .. 4 lo 91— 105 | 91 

10,000 Do. do. 79,0 um. Pref.. 5 7 7 7 1 91— 104 "M 

62, 400 |*Metropolitan Electric Supply, 101 to 62,500 10 | 4 5 6 174— 184 16 — 17 17$ | 168 
220, 0007 Do. 43 95 First Mortgage. Debentare Stock | ... 4% 44 44% 116 —120 |116 —120 8 a 

6,452 | Notting Hill Electric Lighting is 10 | 2 4 6 164— 17$xd| 15 — 16 16$ | 15} 

81,980 686. James’s and Pall Mall Electric Light, Ord. .. 5 | 72% 11054 14 17 — 18 16 — 17 174 | 16% 

20,000 Do. do. г Pref., 20,081 to 40,080 5 7 7 7 9 — 10 | — 10 ЭА 93 

50,000 De. do. Deb. Stock Red.. Stock 4 7 105 —108 105 —108 |... 

43,341 South London Electricity Supply. Ord., 22 paid ... ssi 5 22— 81 3 — 3} | ЕЯ 

79,900 Westminster Electric Supply, Ord., 101 to 80,000 : 5 7 Ф 9 J 12 9 | 15)1— 163 | 154— 164 | 163 | 153 
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* Bubject to Foundér’s Shares. 


1 Unless otherwise stated all shares are fully paid. 
Dividends 


1 Di 
marked § are for a year consisting of the latter pa 


Quotations on Liverpool Stock 


— — copia 


of one year and the first part of the next, 


a 
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SHARE LIST OF ELEOTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
| us Business done 
Present Dividends for Closing Closing | during week 
ХАМЕ. Quotetion uotation 
Issue. share the last three years, July 20th. uly 27th. ушу нн А 
1896. | 1806. | 1897. i Highest.| Lowest. 
80,000 pee Electric 4 G FO A en ae jus ; 164— 17 164— 17 168 | ... 
о. 0 6 um. . 90, ; 
10,000 py pa. ср ES le roca d.) ja 5 10 11 103 11 
90,000 | Brush Elecl. Enging., 1 to 90,00 г 4 li— 23 12— 112 
90,000 Do. do. Non- um. ily Pref. 1 to 90,000 | E! 8 4 * 2— 28 2 2 28 24 
125,0001 Do. do. 4) 42 b. Stock ‘ate 110 —114 118 —114 ses idl 
50,000 | Do. do. 2nd Deb. Stock Red. E 102—105 108 —106 1083] |... 
19,804 Central е а Railway, Ont. Shares ss 10 92— 10} 1 10] | 103% 
129,179 do. do. £6 paid iss . 10 bj— 61 52— 61 6 Dis 
50,254 Do. do. Pref. half-shares £1 peid sue. di ms is m 11— 1 11— 14 iss 
67,680 Do. do. Def. do. £5 paid „ ges - 44 4— 43 аре АА 
630,0001| City and South London Railway  ... ... Stock 14%] 14%) 14%] 68 — 71 68 — 71 702 70 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £3 pd. | 10 os ТАК 22— 3} 21— 3} aes А 
32,098 о EMT. ae 1 3 11— 2} 1 21 ae 
5% 1st Mort De 8., 1 to о 
82,850 1 „Bog. 1070 of 250 Red. J| “| = 0 — % 80 — 94 
99,261 dison & Swan Utd. El. let. “А” shares, £3 pd.1t009,201 | 5 5 7 Sig 6 21— 2 | ?1— 22 
17,189 Do. do. о. ** A" Shares, 01—017,139 5 5 6 4— 5 4— 5 dut 
194,023 Do. do. nig 4 % Deb. Stock Red. ... | 100 | ... iak .. {101 —108 |101 —108 1023 
110,000 | Electrio Construction, 1 to 110,000 ... 2. 5 $ 6 $ 6 $ 21— 22 241— 23 " 
16,943 Do. do. 7 % Cum. Pref., 1 to 16,843 2 7 7 7 3)1— 38 | 34— 35 3} 
111,100 Do. do. 4% Perp. 1st Mort. Deb. Stock . Stock! ... € .. {106 —107xd 105 —107 jus 
91, 196 | Elmore's Patent Sopper Depositing, 1 to 70,000 .. 222 кез з й— { — 8 E 
67,275 Elmore’s Wire Manufacturing, 1 to 69,385, issued at 1 pm. 2:1 avs Jes s i— i— 4 A 
o Henleys (W. Баце , 7 V Cum. Pref, 1 to 9,600 » n 104 15 i ая d n- ы s m 
enley's T.) Telegraph Works, Ord. ... sed 2 21 2 22 21 
‚000 "E do. 7% Pref. 10 7 7 7 $9 7 7 184—1 18j— 198 |... |... 
50,000 Do. do. do. 4$ Mort. Deb. Stock... Stock 4 4h 4475110 —115 110—115 шы ze: 
60,000 | India-Rubber, Gutta-Percha and 8 Works ... | 10 | 10 10 10 214— 224ха i 22} 224 | 22 
300,000 Do. do. do. | 4 9% 1st Mort. aiios 100, ... s ... {102 —106 106 m 
87,600 f Liverpool Overhead Railway, Ord. Va 10 | 2 21 84%] 108— 104 i dr i 103 
10,000 |t Po. do. Pref., £10 paid 10| 5 b b 15)— 164 
87,850 | Telegraph Construction and Maintenance . 12 | 15 16 16 
160,000 Do. do. do. 5% Bonds, r red. 1899 100 5 b 5 100 N 100 Sigs dae TN 
540, ,0001 Waterloo and City Railway, Ord. Stock 100 |... ius .. 1116 —121 116 —121 118 | 117 


t Quotetions on Liverpool Stock Exchange. 


1 Unless otherwise stated all shares are fully paid. 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Birmingham Electric Supply, Ordinary £5 (fully paid) 104ха. 
House-to-House, 44% Debentures of £100, 106—109. - 
Kensington and Knightsbridge Electric Lighting, Ordinary pi 
£5 (fully р) 12—14; 1st Preference Cumulative 695, #5 
(fully paid), 8—84. Debentures, 106—108. Dividend, 1897, 
Un ОНДУ Shares 10%. 


* From Birmingham Share List. 


THE MUNICIPAL ELECTRICAL ASSOCIA- 
TION, 1898. 


THE USE OF AOCUMULATOBS IN CONNECTION WITH 
LIGHTING AND TRACTION SYSTEMS. | 


Ву Јоин H. Run, Borough Electrical Engineer, Plymouth. 


ey 


(Concluded from page 138.) 
In the first place the accumulators would take the peaks of the load, 
thus the machinery of the sudden jerks due to the 
oars, and in second place the amount of running plant be 
reduced to that sufficient for the avetage load. Fig. 5 will serve to 
illustrate this. 


ce шге көр кш ee у кука, gu 
running, and are se It seen 
the eniro varies from about 490 to 610 volts, the current taken 


the cars from 300 to 375 amperes, and the dynam o output 
own by the thick line a—s) from about 115 ME 150 amperes. 
All the output above that of the dynamo is sapped by. the dis- 
charge of the accumulators, and the hollows below the output are filled 
up by a charge. 

Without the accumulators, sufficient machinery would have had to 
be kept running to supply the maximum load of 375 amperes, although 
the average load wae not greater than about 150 amperes. As it is, 
one dynamo will easily do the work instead of two, and can be 
in hot, tat tng regular load throughout the whole time. Во regular, 
in fact, tha ghting could easily be done from the same machine. 
this case were connected as a whole directly to the 


bes bese fn peret] е dynamo, no regulating switches being 


In order that the accumulators shall take their share of the load 
in this manner, it is that they should be of ample siza for 
the work, with a low internal resistance, and that the dynamos 
shonld be shunt-wound with a falling characteristic. When it is 
required to fully charge the cells, 1 used. 

In order to assist the battery to discharge when the total load 
петия of the dynamos, and to charge when the load is 


өм, 


Ea 


. and the booster pressure will be in the 


London Electric Su apply Corporation, £5 Ordinary, 34—4. 

T. Parker, £10 (fully paid), 144xd. 

Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
paid, 81—84. Dividend for 1896—6%. 


Bank rate of discount 24 per cent. (June 30th, 1898). 


— —— а-а 


less, a pee жаша booster is sometimes used, in the manner 
indicated in fig. 6 

The booster, which in the figure is shown motor driven, has two field 
windings in opposition to one another. When the line current is 
equal to the ontput of the dynamos, the two windings must neutralise 
each other, and the booster will give no prenin. Then the battery 
will neither c nor discharge. W tbe line current is less 
than the output of the dynamos, the shunt winding will predom 

e right direction for charging 
dynamos, the series winding will change the polarity of tho booster, 
ypamos, the w of the 
so that it will add a pressure to tho battery kun а and thus help it 
to discharge. By means of the switch s, the battery can bo con- 
nected directly to the line when required. 

Prof. Mengarini, of Rome, uses automatic switches to vary the 
number of cells in the accumulator circuit, so that with a fixed 
machine voltage, the battery may be charged and at such 
rates, as to maintain a constant catpat for the machines. At Leeds, 
also, automatic switches are used for the same purpose, worked by 
means of a relay and small motor. The great complication, however, 
introduced by the use of automatic switches, and the evils attendant 
upon the irregular charging of the end cells, are strong arguments 
against their use. 

Fig. 5 also shows that if the battery be large enough for its work, 
and the dynamos shunt wound with a sufficiently drooping obaracter- 
istic, it will not be necessary to use either a compound wound 
booster or regulating switches, in order to keep a steady load on 
the dypamos. It would be very interesting to know whether the 
e switches give any trouble at and whether they are 


Besides being used in the generating station, accumulators can be 
of great service in sub-stations, at the far ‘end of long traction 
systems, for the раро of keeping пр the line еше They oan 
be either charged by means of a special fecder from the Fed, with 
station, or directly from the line during pericds of light load 
the help of a booster. 

A system of some interest is the combination of cells carried upon 
the cars, with the use of the overhead conductor, as at Hanover. In 
those parts of the town where the trolley wire is not permitted, the 
cars are run directly from the cells carried by them, while outside the 
town the ordinary бошу system is ш ase. The cells can be charged 


| 
| 
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in position from the trolley wire, or at the station in the ordinary 
wa 

n used in the generating station, or in sub- stations, 
should be mainly charged during the time the cars are not running, 
say, from midnight to 6 am. During the remainder of the day 
they would be in parallel with the generating plant, to be used as 
required. 


COMBINED Liastina AND Traction STATION. 


The addition of a lighting load to the ordinary traction station 
may not be of much benefit to the latter, but the combination of a 
tramsay and lighting load will be of great service to the lighting 


station. Attention was drawn to the many advantages to be gained 


by the lighting station from this combination in a paper presented 


| 
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to this Association at its 1898 Convention, of which the writer was 
suihor, and a number of the practical points were considered 
s contribution by the writer to Lightning in November of the eame 
will not be necessary therefore to deal more than brit fly 
subject at the present time. 
arranging a combined lighting and traction station, the one aim 
of the engineer should be to use as much of the plant as possible for 
the combined purpose. The boilers and steam piping would be 
no in any cave, and the engines (at any rate during the daytime) 
could be used to drive the lighting and traction machines at the same 
time. The exact method of arranging the plant would depend upon 
conditions; but by adopting sets similar to fig. 4, one 
machine for traction, "and the other for lighting, the combined load 


cki 
d34 


J 
E. 


Fia. 6. 


A battery of accumulators pro- 
t the ep Penes of the tramway load 
He 2 During the evening both machines could 
be used for Seating x] desired, leaving the accumulators to deal with 
the traction. After midnight ‘the battery would be charged. 
With a proper relation between the tramway load and the lighting 
load, it should be possible to have а nearly constant output for the 
and engines throughout the 24 hours. The accumulators 
would look after the fluctuations in the day time, and taks the over- 
lapping of the loads during the E 
ore closing, the writer would like to draw attention to, aud 
protest against, what ceems to be a comnfon practice amongst accu- 
mulator manufacturers. When maintenance rates ate asked for and 
received, it will generally be found tbat, unless the capacity has been 
by the customer, the contractor will have < Тегей to main- 
tain the battery to not more than from 60 per cent. to 70 per cent. 
of its original capacity. When a battery is put in to do certain 
Nis it onght to be understood that its full capacity would always 
be required. But from the fact that moet contractors will not offer 
to maintain 100 per cent. capacity without excessive terms, it would 
appear that batteries, as a rule, are rated too high iu their lists. 


Зан пара ШЕ Нан ИЕ 


AUSTRALIAN ELEOTRICAL NEWS. 
[FROM OUR SYDNEY CORRESPONDERT. | 


ConsIDERABLE attention has been devoted lately to the lighting of 
the city of Sydney by electricity, and the 5 has been 
recalled that & conference on this subject took place between the 
Railway Commissioners and re hi mind of the City Council on 
Febraary 2nd of last year. Th 
of the City Council and in accordance with the terms of a resolution 
passed some pad tidie The resolution contemplated that the 
subject should be esed from two standpoints. The Council was 
desirous of 5 in iris LE place, whsther, in the 
event of it building g а power house for the 
purposes of [er sr gre 
Commissioners would require to obtain from 
the necessary power for the electric tramway they were 
about to construct. The second object of the conference 
was for the Council toascertain whether any scheme carried 
out by the Railway Commissioners in connection with the 
electric tramway would be of such a nature as to permit of 
the Council obtaining from the Oommissioners the power 
for lighting the city as well as the supply of 5 
for private p through tbe medium of th 
It was pointed out at the conference that the Commis- 
sioners were about to establish a plant that would not only 
meet all their requirements in connection with the run- 
о of the George Btreet electric tramway, but that 
w making such provision they would of necessity have 
regard to the. requirements of the whole metropolis when 
the existing tramlines had becn converted so as to be 


cognised that whatever the scale of 

nitude that might be adopted, the Commissioners wo 
always have a certain surplus of et which would be 
available for use for purposes outside of (he tramways alto- 
gether. It was as stated that the arrangements which were to 
be carried out at Altimo were designed to meet all prob- 
able requirements for the next 10 years at least. Arrange- 
ments had been made to provide the equivalent of 14,000 
horse-power, whereas for the present only 4,000 horse- 

wer would be needed. Both the es to the oon- 
ference admitted that one electric plant would meet all the re- 
quirements, not only of the Oommicsioners, but also of the 
City Oouncil for some time to come at least, and that by the 
employment of one plant instead of two independent ones with 
independent structures and separate staffs, there would be a great sav- 
ing in capital expenditure and cost of maintenance. It was ascer- 
tained from the Commissioners, that while the plant that was 
provided for the tramways would be required mostly in the day- 
time for generating the 
of the tramways, it would be available during a portion of the 
evening and throughout the night for generating power that 
could be utilised in connection with commercial purposes and 
the lighting of the city. The idea of relying m the Commissioners 
for supplying whatever electricity might be required by the 
Council, was regarded with favour br the Council's representatives, 
and it Was suggested that, x & tentative measure, if the Council and 
Commissioners could pon terms, the Oouncil would make a 


— 


' gum 
13a. as 0n 


the mit Reni it might be necessary pil ene legislative 
sanction for doing what was лер Ас Fen andato 
was made by the — th should be appointed 


to advise the diea and gi give advice 


gen 

held the electrical for the tramways has considered the 
N subject, and he has 5 the scheme а perfectly practic- 
able one. 


Nothing has been done on either side since the conference with a | 


view to advancing the question. Onthe one hand the Commissioners 
&ppear to be awaiting some communication from the Council, and on 
the other hand, the representatives of the Council have been looking 


for some minute embodying the conditions on which the Oommis-- 


sioners would enter into the proposed contract with the Oouncil. In 


the meantime the Commissioners have agreed to supply power to ће 


water and sewerage board, and also to a private consumer on the 
tram route, who will tske power at the rate of about 75 kilowatts; 
and the City Council have десі эа to light the new markets by incan- 
descent gas. 

The construction work of the George Street tram is 
pushed on rapidly, George Street and Harris Street be being up in 
several places for the laying cf the track and erection of poles n the 
overhead work; the power house at Altimo is showing good pro- 
gress, and news has been received that the first of the big General 
Electric generators has been shipped and is on its way. 


Auother extension of the electric tram service at North Sydney 


has been opened to Willoughby. The new line commences at the 
terminus of the cable tramway in Falcon Street. 16 is 2 miles 
45 chains long, the eteepest gradient is 1 ia 14, and the sharpest curve 
66 feet radius. The rails are 60 lbs. to the "yard, and are laid on 
ironbark sleepera and sandstone ballast, and are bonded with the 
Edison-Brown plastic bond. The new generator is of 100 kilowatt 
capacity and General Electric Company's manufacture, and is located 
at Khe Ridge Street cable power house. In addition to this, an 
accumulator house has been provided near the other end, with a 

booster and chloride battery as a feeder station. The overhead wires 


are mostly carried on side brackets. Two G. E. 800 motors are used 


conference was held on the initiative | 


electricity, the Railwa 
i the Council pate 


power necessary for the efficient working 
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on each car. The cost is about £17,000, the contractors being A. 


Johnson, for решаи way; Noyes Bros, bondirg; Eaton Bros., 
ри and ets; H. H. ud naut rar sha and motors ; Gibson, 

e & Co., storage batteries; an ge & Edge, overhead wiring, 
borsters, and switchboard. E 

The municipal authorities of Newcastle have resolved to carry out 
Mr. Norman e's scheme for,the improvement of the electric 
lighting system, at a total cost of £5,5C0. Of this amount £2,300 is 
to be expended in the erection of a new station, and £3,200 in the 
purchase of a new plant of 60 kilowatts capacity, and new under- 
ground mains. The Goulburn City Council are calling for tenders 
or po of £10,000 to enable, them to carry out{their o ligbt- 

g scheme. | ; 

An English syndicate is said to be negotiating for the purchase of 
the Ballarat Mar" Electric Supply Company's ‘proper y, and the 
extension of the lighting throughout}the city. It offers the pre- 
gent company £4,000 for the plant, which cost twice that amount, 
and is prepared to upwards of '£20,000 in laying е 


expend 
ground wires, and effecting general improvements: to the service. 


- perfect a system of electrically welding the track. As far as the 


operation itself went, it was perfectly successful. There was only 
one great drawback, namely, the very large сон of the Re eee 
to do the work, ard the necessity of haviog highly в labour. 
The price of joints was, therefore, excessive, and inventors endea- 
voured to discover another system. The Falk Manufacturing 
Company finally sncceeded in practically solving this problem, and 
since 1894 a very large mileage of track in the United States has 


been laid on their system, and the results obtained have been 
excellent. 


rum of EI. COO has been deposited in a Melbourne bank as a proof of 
bond fides, and the municipal authorities are being asked for an exten- 
tion of lease, and for their sanction otherwise to the propoeals. The 
Ballarat Gas Company are putting forward rival claims, and desire 
to sccure the authority of the Governor-in-Oouncil under the Act to 
a scheme for lighting the city of Ballarat, town of Ballarat East, 
and borough of Szbastopol, with electricity 


FALE CAST WELDED RAIL JOINTS. 


[сомиомтсаткр.] | 


Tun essential differetite between tramway and railway track work 
is, that the rails for a tramway, when once laid, are covered in up to 
the tread of the rail by paving of some sort. Therefore, when the 
track is once laid; unless devices are adopted, it is impossible 
to at the fish plates, and the bolts holding the fish р in 
tion become loose, in time, as they are not subjected to inspec- 
‘tion. It bas been the experience on all the tramways in this country 
on which mechanical power has been used, that after а very few years 
the joints begin to give trouble. It is evident that when heavy motor 
cars pass over a joint, unlees the joint is absolutely solid, there will 
be a tendency on the part of the rails to separate while the wheel is 
passing from one rail on to the other. This causes what is known аз 
the “hammer blow,” which is injurious to the motors on the car 
and bad for the track. It canses the head of the rail to wear down 
at joints, thus increasing the tendency to hammer. The hammering 
also causes the concrete, on which rails are erally laid in this 
country, to wear away, and water filtering gh the pavement 
increases this difficulty. E 
It is evident that from che tramway manager's point of view the 
best possible track would be a continuous one, without any joints 
whatsoever. For many years past, but especially since electric trac- 
tion was introduced, inventors have been hard at work seeking means 
whereby this could be practically attained. Tae first idea naturally 
was to electrically weld the rails, and the Johnson Company of the 
United States spent a grcat deal of time and money in trying to 


as the joints ate all held so firmly that the rails are practically 
immovable, and differences of temperature will simply ge the 
molecular condition of the rail and the stresses in the rail Ia 
tramway work, it must furthermore be borne in mind that variatioos 
of temperature do not affect the rails as much as one might thivk, 
owing to their being entirely covered ia by pavement of some kind 
which is a non-conductor of heat. 

It is easy to ascertain the strain on the rails due to the variations 
of temperature. Assuming a сог епі of expansion for steel of 
0 0000065, and multipl this by 75, which is a liberal figure for the 
number of degrees. of maximum deviation from the temperature at 
which the welding is done, we get 0:000487, which is that part e its 
length which a would expand when exposed to a rise of 75*—or 
contract when exposed to a fall of 75° in temperature А steel bar 
will expand 0 00003 of its length, due to a load of 1,000 Ibs per square 
inch. Dividing the estimated: expansion by this figure, we get for 
the strain 16,200 Ibs. rquare ‘inch... As 40,000 lbs. per square 
inch ів а ssfe value for the elastic limi of steel, it can readily 
be seen that the elastic limit will net be reached; and this 
means that these expansions and contrattiens may go on inde- 
finitely, and as long as the joints remain unbroken, no harm 
т! be done to the rail, for stresses within the elastic limit work no 


Assuming 80,C00 Ibs. per equare inch as the ultimate strength of 
steel, we see that, so far as the strength of the rails themselves is con- 
cerned, we have a factor of safety of five. 

Wherever joints have broken, in no case bave they pulled apart 
more than 2 inches. This wonld seem to show that the pull which 
broke the joint was not a cumulative effort extending all along the 
line, but merely the result of a lccal strain extending but a short 
distance on either side of the joint. 

The Falk 5 introduced in Great Britain for the 
first time by Mr. Robert W. Blackwell, at Coventry and at Norwieh, 
where some 5,000 joints are now being cast welded. The system 
roughly consis's in casting a cast-iron sleeve round the sides aud 
bottom of the rail joints, the rail ends being flrab placed firmly 
together. In cases where they do not absolutely touch, thin plates of 
steel are driven in between the heads of the rails before casting. 
Bafore fixing the moulds, which are of cast-iron, the sides and bottom 
of the rail are cleaned, and this is generally done with an emery 
wheel or а sand blast. The cast-iron used is of special chemical com- 
position to give good results, and is run at a much greater heat than 
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is used in making ordinary castings. The cast-iron running into the 
iron moulds cools rapidly on the outside surface, thus causing a tre- 
mendous pressure to be exerted on the metal which is still in its 
molten state in contaot with the web and foot of the rail. Asthe 
metal is poured in from one side and comes in contact with the web 


must necessarily be melted elore to where the work is 


steam = which drives the fan is utilised as motive power to 
car, z . 4 

ig. 1 shows the first two cast joints ever made in England, the 
one on the left hand side of the picture having had the moulds 


‘removed. The right hand side shows a joint with the moulds and 


camps still in position. 


Fig. 2, which represents the first joint after it has been sawn in 
half, shows the оса contact which exists between the cast-iron 
ra | | | 


and the steel of 


Fia. 2. 


The enterprise of the Coventry and Norwich Tiamwaysin adopting 
this as yet untried system in England, is to be commended, and from 
the pron of the work which has been already finished, there is no 
doubt that it will be highly suocessfal. The progress of this new 
system will undoubtedly be closely watched by all interested in tram- 
way construction. z | 

Eogineers unacquainted with the good results that have been 
obtained by east welding, have expressed the feat that as it would 
be impossible for the cast-iron to be welded to the ste el of the rail, 
water wculd 
ductivity of the joint, and diminish its mechanical strength to such 
an extent as to cause rupture. Farther doubts have been expressed, 
that the great heat of the molton cast-iron would anneal tre steel 
rails, rendering these softer at tha још ta and liable to wear. In 
answer, 16 may be stated, as one example among es that in 10 
miles of track which were cast welded at Вс. Louis іа the 


ах ee dd 
THE FULMEN ACCUMULATORS (TOMMASI 

SYSTEM) AT THE EXHIBITION OF AUTO- 

MOBILES. ` | | 


[COMMUNICATED.] 


THESE acccumulators, the remarkable qualities of which have long 
been known, attracted special attention on the ocgasion of the cab 
competition, 


on wheels is necessary. 
steam . 


`7 Committee on Scien 


et in and cause rust, which would destroy the con- 


SUR — RON effects 10 by no means 


~The various systems of electric carriages that took succesèf 
in this competition were werked b7 the Falmen дак ач чоў ч 

This accumulator, by virtue of its lightness and power, is, in fact, 
at present the only one that enables daily journeys of 50 to 60 kilo. 
metres to be ormed without changing. 

We know that the most important and the most delicate part of 
an eleotro-mobile is the accamulator, therefore, as M. Hospitalier 
rightly remarks, the present competition isa genuine triumph for 
the Falmen accumulator (Tommasi system). | 

The type of element used specially for electric carriages weighs, 
including the liquid, 7-5 kg. It gives normally an output of 40 
available watts and has an available energy eq aal to 20) wat*-hours. 
We may consider as the normal régime of discharge а current of 21 
amperes corresponding to a continuous discharge’ of five hours, or a 
density of current of 1 ampere per square dccimetre of eurfic: ot 


positive el-otrode, but the a cumuletor can, at the expense of ita 


capacity, supply as much as 50 amperes in continuons dis^barge aud 
as much as 100 amperes in an interrupted discharge; a sudden atrain, 
for instance. At the normal discharge in five hours, the mean 
available difference of potential of the element is 1°9 volt, and the 
capacity 105 ampere-hours. The specific constants of the element, 
as determined by M. Hospitalier are as follows, compared with the 
total weight:— a А 


Specific output in amperes per kg... б 


Available specific power ia watts per kg. ... aa - 5:5 
Specific capacity, in ampere-hours per kg. 146 
. Available specific energy in watt-hours per kg. ... * 26 
Specifis. weight in kg. per kilowatt... TTE ry „ 190 
Specific weight ia kg. per kilowatt-hour ... .. . S75 


At the regime of 5 watts per kg. the Falmen accumulator contains 


therefore more than 25 watt-hours per kg. 

Thess figures, M. Hospitalier observes, represent the maximum of 
what can be obtained from the present accumalators. · 

The weight of accumulators carried by each carriage was from 
950 to 550 kilogrammes, t e, it varied between one-third and one- 
fourth of the total weight of the carriage. Notwithstanding this 
comparatively emall proportion, the energy stored up was E 
to enable the carriages to accomplish journeys of 90, 100, and 105 


kilometres, as was proved on the last dey of the competition, on which 


occasion the track included the hills of S0. 6-Сопе and Montsouris. 


We append the following details: 
Weight of the vehicleiaclnding five passengers — .. 1,900 kg. 
| : of the accamulators  ... E FM ele 460 5 
Speed per hour on level groun lee. 20 
» n.» OnDascontaof 12 percent. ... s x4 6 „ 
We may add that the expenditure for each carriage, inolu 


maintenance and getting the battery into working order, did not 
exceed a mean of 6 frs. per day. $ ee lon 
In short, therefore, tbe Fulmen accumulator (Tommasi system) 


' . is believed to constitute the long soughtfor solution of the problem 


of the electric carriage, and it is also considered that the problem 
of cheap electric traction is now practically. solved. ae 


THE CHEMISTRY OF HIGH TEMPERATURES. 


Tum following is a copy reproduced from the Franklin Institute 
Journal for Jaly, cf the report of the Franklin Institute, through its 
ce and the Arts, on the investigations of M. 
Moissan, with the electric furnace :— m 

The Franklin Institute of the State of Penosylvania for the Pro- 
motion of the Mechanic Arte, acting throggh its Committee on Science 
and tha Arts, iavestigating the merity of Moissan’s investigations 
with the electric furnace, reports as follows :— 

The researches conducted by M. Henri Moissan, with the ald of his 
electrical furnaces, extend over a period of about five and have 
won for this hed chemist an additional title to take rank 
with the foremost exponent: cf scientific. inquiry а" the close of this 
century of science, so auspiciously a, Spina by the great dis- 
oe of Gay Lussac and Sir шеру qug " 

n preparing a report upon the work o rench chemist, your 
8 lites feels that it might well be content to in review those 
brilliant discoveries which bave become universally kaown, and that 
it would scarcely be possible to refer to all the valuable and interest- 
ing results without making the report too voluminous. 

At the same time, the committee believes that much of M. 
Moissan's purely scientific work has not bsen as generally rec 
s €—— to be, and, therefore, begs to present the wing 
statement :— - | ОБ CA 
Tue application of the high temperatures attainable by means of 
the electric arc for the P ipie of producing physical апа chemical | 
on the eff cts of electric heat were made y by Van Marum at 
the close of the last century, and by Humphry Davy, the discoverer 
of the ахо, at the beginning of the present one. Ia 1849 Despretz 
utilised the intense heat of the ато in various ccientific investigations, 
and later Pichon, Siemens and Huntingdon, Oowles, Heroult, Grabau, 
Borchers, Acheson, Willson and many others either su or 
realised the employment of the electric furnace for various industrial 

urposes. eat м | | 
н In all these cases, however, the materials subjected to the arc were 
directly éxposed to and eated by it. But, while this may nct be 
objectionable in many industisl processes, the precence in the aro 
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of vapours of carbon and other substances emanating from the elec- 
trodes, and the attendant electrolytic action, constitute a set of 
disturbing influences which will generally complicate the results, and 
render them liable to lead to erroneous conclusions. 

Guided by these considerations, M. Moissan endeavoured to devise 
& furnace whicb would subject bodies to the highest temperatures of 
the electric arc under simple and controllable conditions. He has 
constructed five modifications of such a furnace, which are charac- 
terised by the following features :— > 
1. А furns ce consisting of a bl: ck of lime, hollowed ont, and pro- 
vided with electrodes in such a manner as to maintain the arc above 
the snbstance. The cavity is lincd with suitable materials. 

2. A furnace of fine-grained limestone lined with alternate layers 
cf carbon and magnesia, the former on the inside. This corstruction 
үн tbe use of higher temperatures than the preceding one, and 

well adapted for receiving crncibles. | : 

8. A furnace provided with a tube of refractory material, passing 
horizontally through the cavity. This arrangement afforcs a heated 
space, which is accessible from without, and protected from the 
action of any gases existing within the farnace. When desired, 
currente of gares or vapours can be passed through the tube while it 
is being heated. 
` 4. A furnace in which the tube is given an inclined position, 
which permite a continuous operation; the charge is introduced at 
the üpper mouth, while the products are removed or flow from the 
lower one. е6 

This model was employed for preparing large quantities of pure 
products in a short time. 

5. A furnace with a larger number of electrodes and aroe. 
` By this means a considerable space can be evenly heated, and large 
amounts of material treated in one operation. | | 
By thus excluding électrolytic action, M. Moissan was enabled to 
investigate the simple hea'ing effect of the current. The temperature 
rerged from 2,000? to beyond 3,8CO? C. While it is not possible to 
give exact figures for the highest temperature attained, an idea of 
the conditions may be formed from the description of some of the 
experiments. The currents employed varied from 35 amperes at 55 
volta to about 1,600 amperes at 110 volts. 

The results cbtained by means of the electric furnaca may be con- 
tidered comprehensively under the following heads :— 

I.— A scries of researches on the fusion and volatilisation of refractory 
bods o. PE 

Various compounds and ele ments which are either infusible or non 
volaſile at the highest temperatures attainable by combustion were 
melted or "о when subjected in the furnace, Model 1, to an arc 
consomiug 30 to 40 horse- power of energy. | 

Thus lime, magnesia, molybdenum, tungsten, vanadium and 
glreonium were readily fnsed, and lime, silica, copper, аш 
aluminium, boron, carbon, and other refractory bodies volatilised. 


Many of these bodies were obtained, either by fusion or sublima- — 


tion, in а crystallised form. 
By heating mixtures of several oxides a series of new double oxides 


was prepares. i 


II.—In a second series of. experiments а number of reactions, which 


can be effected. at the highest temperatures only, were made the subject of 
The carbonates of barium anà strontium were, without difficulty, 
resolved into carbonio acid and the oxides. Those oxides, which bad 
witbstood the de-oxidising action of carbon at the highest tempera- 
fure of ordinary farnaces were readily reduced by element in 
the electric furnace; others, whose reduction by carbon in the wind 
furnace is difficult-or incomplete, readily yielded their oxygen to the 
carbon under the ac'ion of the arc. ] 3 : 
It was thus possible ta obtain aluminium, silicon, the alkaline- 
earth metals, uranium, vanadium and zirconium. Moreover, man- 
ganese, chromium, tungsten, and molybdenum were produced in the 
reguline state and in considerable quantities. Certain ingenious 
recautions were observed to prevent the metals named from com- 

ing with oxygen, ni and carbon, and to remove the last- 
named element after a carbide had been formed. | 
As many of these products were for the first time obtained in 
the pure state, or in much ities than before, a careful study 
of their p afforded innumerable new and interesting observa- 
по and led to the revision cf many statements published by former 


vestigators. . 

The study of chromium and vanadium proved especially intercst- 

ig. Titanium was found to be converted into the nitride when 
snbjected to an arc produced by acurrent of 400 amperes and 60 volts, 
but to remain when a current of 1,200 amperes and 70 volts 
was employed. | И 

Reductions were also effected by substituting metallic reducing 
agents for the carbon, and interesting new alloys were thus prepared. 

III.— The study of the three allotropic modifications of carbon consti- 
tuted a third extended series of experiments. a 

It is impossible here to do more than mention a few of the more 
important resulte. | | 

The most imporfant, perhaps, and the one whioh has become 
universally known is, that Сагу charcoal may, by means of the 
electrical furnace, be converted into diamond. 

When molten iron at 3,500° is saturated with carbon and the mass 
then suddenly chilled on tbe outside, the enormous pressure produced 
in the interior will cause of the carbon which separates to 
crystallise in the form of dismond. Both the transparent and the 
black (carbonado) varieties were thus obtained—the former in octa- 


hedra and cubes, as well as in fragments; the specific gravity of 3:5,. 


tLe hardness and all 


characteristics corresponded to those of the 
native stone. 
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It is further shown that, af about 3,000°, under ordinary pressure 
all the modifications of carboa are converted into graphite, and 
various varieties of this (the ultimately stable form of carbon) were 

sed and studied. | 

The reason for the infusibility of carbon under ordinary pressures 
was established to be due to th» fact that it passes directly from the 
solid into the gaseous condition. Carbon was actually sublimed and 
the reactions of its vapour studied. i | 


IV.—There yet remains to consider ‘the investigation of several new 
series of crystallised compounds belonging to the classes of borides, 
siticides, and carbides. 


M. Moissan has shown that these compounds, as a rule, have very 
simple compositions, and that, at the highest attainable tempera- 
tures, carbon, silicon, and boron generally form bat one compound 
with another element. ! 

The silicides, like Acheson's carborundum, possess extraordinary 
hardness; some, as those of boron and titasium, appear to be even 
harder than $he diamond. | | | 
disrolving it at very high temperatures. deposit it as graphite before 

solving it at very high temperatures t as grap 
they solidify. A very large number of metals, however, form definite, 
crystallised carbides. | | 

These М. Moissan divides in two classes; those which decompose 
water at бла сарыш, 88, for example, the carbides of the 
metals of the alkalies acd alkaline earths, of aluminium, cerium, 
&c.; апа those which do not react in this manner, and which include 
the carbides of chromium and titanium. 

It appears that M. Moissan was the first to produce the orystallised 
calcium carbide in the electric furnace. He has also exhaustively 
studied the action of the various carbides on water. In a few cases, 
as with calcium carbide, there resulted a single hydrocarbon in 
& pure state; in others, mixtures of hydrogen with one or several 
hydrocarbons, such as methane, othylene, and acetylene. The most 
interesting carbides in this respect, however, are those of cerium 
and uranium. They were found to yield not only gaseous hydro- 
ш but considerable quantities of liquid and solid hydro- 
carbons. 

M. Moisran believes that analogous reactions play an important 
т01е in the formation of natural gas, petroleum, and other natural 
уча; he has advanced а new and ioteresting theory in 

o this. 

The above is but a meagre résumé of the work done by M. Moissan 
with his electric furnace. Tae enormous number of new and value- 
able results obtained by him necessitated a selection. In studying 
the effects of extreme temperatures the French chemist has opened 
up a new and extended field to scientific researob, and the harvest 

eady reaped from it has greatly enriched our stores of knowledge 
in the ооч of chemistry, physics, and geology. Innumerable 

к N suggest themselves, and not a few have already 

n realised. 


As a conclusion, we wish further to state that the manner in which | 


he has described, interpreted and summarised his experiments and 
his resulta cannot fail to incite others to follow the paths he has pre- 
pared, and lead them to further discoveries in this field. 

In view of these facts, your committee takes pleasure in stating that 
the highest award the Franklin Institute can bestow, could not fiad 
а worthier recipient than the author of these researches. 

The Franklin Institute, therefore, awards the Elliott Oresson 
Medal to M. Henri Moissan, of Paris, France, for his work on the 


chemistry of high temperatures. 


Adopted at the atated meeting of the Committee on Science and 
the Arts, held Wednesday, December let, 1897. 

JOHN BIRKINBING, President. 
Wx. Н. Want, S:cretary. 

Countersigned by 

JAMES OHBISTIE, 
Chairman of the 
Committee on Science and the Arts. 


Philadelphia, November 1st, 1897. 


THE TELEPHONE INQUIRY. 


... (Continued from page 142.) 


THE Select Committee on the telephone service resumed its sitting on 
Thursday, July 2186, Mr. Hanbury presiding. 

Sir Countznay Boys, secretary to the Board of Trade, was the 
first witness, and gave evidence chiefly in relation to the working of 
the provisional order system, nnder the Electric Lighting Acts of 
1882 and 1888, under which powers are granted to private companies 
and municipalities to undertake the supply of electricity. 

Replying to the ORAIBMAN, Sir Courtenay said that a great many 
municipalities were now working the electric light within their own 
area, and the number was increasing. In only three cases bad the 
Board of Trade granted provisional orders to authorities to go 
outside their own districts. Ifa municipality wished to work the 
electric light within its own area it got special borrowing powers for 
the purpose under the Electric Lighting Act of 1882. When an 
application was made to the Board of Trade for a license, either by а 
company or & municipality,the Department heard objections, if there 
were any. In the case ofa municipality, sometimes the ratepayers 
objected to the speculation, and sometimes there was another 
lighting authority, in which, sometimes, one section of the cor- 
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Mr. Cawzzy: You mean that if ! tion had been set up ime other with you, will you put ves on a level with them 
mediately it would have been тыме бао а the company м терт рити td tha cb to serve alike -I should say 
warning. y. ; A 


ment ?—І cannot think that М would he. Forbes was a little more osutious than I am. Mr. said he 
The Committes adjourned, ИО OM EL етв 
- ec А , 
; Di That is to F munici were to coase 
resumed the hearing of evidence on Friday, Mr, in 1911—that 


The Committee 
3 | A j ате, у | 
Mx. F. Fraxmuny, M. P., gate evidence as to the difficulty be had § surrender the right to give preferenoes, and you poala pat yonr- 
experienced in en tthe 1 oe Oompany to give him selves under an obligation to serve everybody f—1 shoul вау. 


He ht-an action the com in the publio f—1 have not absolutely consulted my board, but I will. 
brong against pany s pabio pany | Z , 


dameges and costs on the. higher scale. Tie | of the sub- the ratepayers of the kingdom would never become subscribers fo а 
scription, in his opinion, affected the use of the telephone even by. telephone service. If municipalities conducted these licenses at a 


ve evidence. Mr. Gains first of all referred to the evidence of Mr. ie | | 
nery, and explained that the reason for the delay of which that. The Select Committee on telephones resumed its sitting on 


gentleman had to complain was, that the company could not get Tuesday, Mr. Hanbury again 8. О 

the wayleaves to enable them to make the connection to the proper Mr. Roperr Gipsox, the Mayor of Manchester, was the. first 
exc It all, he said, came back to the old qu that witness, and replying to the CHAIBMAN, he his main object 
were not given proper facilities for carrying out their business, in appearing before the Committee was to be allowed to contradict 


pect | . e, | 

company and the Post Office, the WIrnnas said he was conversant with hope Сошрапу, to the effect that the negotiations between the 
and privy to the whole of the negotiations between the company, the poration ard the neighbouring local authorities as to the 
Post Office, and the Treasury, which led up to the heads of agreement. working of the electric tramways had completely broken down. That 
not think there was any con between the evidence of was not correct, and as a matter of fact the gementa were ina 
Mr. Forbes and that of Mr. ‘and Mr, Amold Ысы. In. most satisfactory pcsition. The Manchester oration Lad entered . 
ed it up into a special agreement with the National Telephone com pany аз to, 

pany naturally wanted to havea the granting of 5 wayleaves, but there was n gat all 
of what the policy involved and the Government's in the agreement which could create a monopoly for the company.. 
At wasabiolatly Competition was, in fact, specially reserved. The Corporation paid | 
unassailable by competition, seeing that they trunk lines ia the National Telephone Company abogt £1,000 a year for their tele- 
рит шш ше Ша нере bo орев nr om i that 


Accordingly. phone service. It was his o the whole of the telephone - 
ey asked the responsible ministers what was d. There bad, service should be in the of the Post Office. 


he admitted, been a good deal of misunderstanding arising from the Do you think ee telephone service ?— . 
use of t, while he did care whether it was oalled No doubt it could, as well as anything : but, as I have said, І. 
“ assuranoe ” -or "promise" or з чу he asserted that think that the service should be in the hands ofthe Government. 
certain ex ons were given to them by responsible members of The СнлтамАн then invited Mr. Gaine to му Seen be 
the Government, and on the faith of those explanations they came in, wished to rev the witnesses’ contradiction 
VVV evidence, aod Mr. Gaine said he that be should have said 
gave np their position of strength with the view of oo- operating anything that offended the ties of the Manchester . Cor- 
| : | pot statement which he had made to the Committee as 
Tbe ORAIBMANX: ed allege, what Mr. Goschen has the Manchester Corporation and the 
denied, that, in the faca of the citar the Treasury surrounding local authorities was founded on reporte in the Man - 
minute, which was a public document, private assurances were. chester press. 


Government never hesitated once in sa that they intended opinions, and not those of the present Pustmaster- 
absolately to reserve on. We were told by the Post- was im ble not to sympathise to a certain extent with -the Oor- 
my presence, that it was not the policy of the poration of Glasgow, he could not agree with the remedies pro- 
Government to enter into VV pom d by the Corporation. He was sure that the gran of 
to co-operate with the company, and . an municipal lioenses would strengthen the hands of 
not go or if 16 was in an area refused to do Oompany, because, as a general pr of eompetition, the. muni- 
its duty, then the Post either Ly itself or through some other cipal system would fail. Both Mr. Goschen and Sir W 
in, Оп the faith of what we were told was the were of opinion that if licenses were given to it 
intention of the Government, we syzrendered а position which we шеш пе оа зе ош Шы на сирке рин Кы юн 
3:5 systems com е Lr 
Continuing, the Wines said there was по record made at the Tue Онам (1): That statement в important that we cannot 
time of these " but he was perfectly sure that they take it on -hand evidence. The OComimittee must 
were given to understand that the policy of the Government was to whether this is to be allowed. = 
them, and not to work in competition with, or in Continuing, the Win said that in Glasgow, the Chamber of 
to the company. Commerce and the most influential newspapers were not in sympathy 
|: Were you led to understand that in no place where you were with the movement for a municipal service. He was of opinion that 
working would the Post Office work against you?— Yes, so long as municipal competition with thé oom must even in the 


Lou got that intimation from the Postmaster-General ?— munici system failed, the company would have a greater 
Yes; we had a distinct intimation that that was the policy of the claim „ But su that the 
Government. l | municipal system did not then, ves 

VVV proper authorities for the the 
the company could not claim to haye the country parcelled out to 1 must retain the nistration for all time; 
them in areas just as they chose, but as а ‘moral right they were it ab once a question whether Parliament was to rescind 
entitled to go to the Postmaster-General, and if they could satisfy ite decision placing the one service in the hands of the Post 
177177... en пошао аме Шау Office.. The со ons would not b; willing to acoept licenses. 
were entitled to have that азап area. Assuming there was terminating in 1 Ма ааа сщ ee strike at 
to he „ claimed that the company should the root of any development of the telephone system in the rural 
have some | protection in respect of the agreements they districts. Ifthe most profitable part of the bone business were 
had entered into with many of the large ons at a time when to be handed over to the municipalities, no one would undertake 
the municipalities were not possible com These agreements . cost of establishing the telephones ia the country areas. Hitherto 
had involved an expenditure of £1,0C0,000 to the company. It was the municipalities раз асоро а very courteous and friendly atti- 
essential, in justice to the VV . Post О in the matter of leaves, but the 
that these should be an appeal gem the absolute veto of the local . position would be completely changed when the "municipalities 
authority. Municipalities would have wayleave powers, and they the competitors of the Post Office. system 
could deny them to the company. That was и сонра If а of m Hoenses, the difficulties of administration at the Post 
municipality exercised their power of veto there be a right of Office mast be y increased. There would ba innumerable mans 
appeal from the local authority the same as the Post Office had—^*is, - purto o th, and much more work in aaditirg the accounts. 
first of all to the local Court of Summary Jurisdiction, and, © e municipalities would not give any trunk syetem auch as the Post 
to the Railway Commissioners. In the ovent of such licenses being Office gave. Ol course, he was arguing from the point of view that 
granted, he said it would be most unjust if the period during which the municipalities’ licenses would not be temporary. As to terminals, 
they should run were extended the of the company’s: it would, be contended, be absurd to expect efficient and harmonious 
licensc—viz., 1911. They asked to be placed on а footing of absolute working between the m in the country. 
речите. лоду т. The tendency would he to retard the ment of the trunk wire 

If we put municipalities upon equal es regards competition ip aystem. Under the Post Office the revenue the trunk wires had 


— eet + - 


increased from £7,123 in April, 1896, to £13,222 in April, 1698. Tho 
want of harmonious working between local exchanges would be the 


M 
important things to attend to, to remember all that passed. But 
what I have said is distinctly on record. | | 

І you do not come bere to contradict what Mr. Goschen 
tae told us ?- -Oertainly not. к 

D» you mean to say that this promise of co-operation is an 
obstacle to competition ?—The on was that the Post Office 


| 


ve provisional: orders and hold inquiries as to the 
y of licensing authorities, and his contention was that it 


was contrary 
sad bold inquiries another week that might operate t the 


onal Company, but be should describe the latter 
м who were under a working ше! with the Post Office, 
h showed that they were something more than licensees. Не 
considered that the greatest development of the call system might be 
expected at the hands of the Post Office, though the matter was one 
which could only be tested by expe 
uld be-left in the hands of the National Company until 
1911. To allow competition in the meantime would be to bring 
about confusion, inconvenience, and waste. 

Bir Saxo zEL Jonns (Town Olerk cf Nottingham) representing the 
Municipal Association gave evidence, and said that they were almost 
waanimously in favour of the telephonic service being taken over by 
the Government, and failing that, by the municipalities themselves. 


In uei dene they had an agreement with the National Com 
sad both inside and outside the city ‘the people were quite fad 
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was made, and 4d. for every five words, so that a 
40 words could be sent for 6d. A small charge to sub- 
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although it was not possible to say how much, as the Government 

"M ea and. accounts genérally were so thoroughly mixed up. 
Mr. PRovAND, M.P., submitted reports received from 29 foreign 

cities bearing on the question of the telephone service. 
The Committee then adjourned. | - 


a 


PARLIAMENTARY. 


METROPOLITAN Ecgzorric SuPPLY Company’s BILL. 
Ox Tuesday 
the House of Commons sat to inquire into the Bill of the Metro- 


св Baowng, in g the case for the oom y, said | 
Меч ans districta in whi 


ng to do with the bich 


of ey arrived at the end 
their tether, and had to bny electricity from other com to 
meet their wants. It was found almost impossible to m ppa the 
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present works, and a new site was therefore sought, and a very 
excellent one had been found at Willesden, which 

advantages. It wonld enable the company to get 
their district of supply without breaking up any streets or 


roads, 
inasmuch as they were to be laid along the foot of the Grand 
Junction Canal. The cost of the sits was £12,505, and that of the works | 


upon the site and the mains, &c., £400,000. The works would be such 
as to give a continuous current by means of rotary transformers. 
The Bt. Giles’s District Board of Works said they were apprehensive 
that the new generating station would be substituted for one already 
existing in their district, and that there would then be no generating 
station for them to acquire, and consequently, if they wished to 
purchase, that $hey would be only able to acquire.cables, pem re 
mains. They therefore suggested that the company should be 

under obligation to continüe the existing uin uri Да station. That, 


however, would be putting upon the company an obligation which. 


they were not now under, because they could abandon that station 
to-morrow if they liked. Further, they assumed that they would be 


able to buy that station, but that was not so, because that station 


supplied two other districts, who had ás much right to that station as 
oners. 
. Сосвтнори Мосивок said it was quite clear that the St. Giles's 


District Board of Works had the absolute right of buying the 


Sardinia Street gene station. There was no doubt it supplied 
the Strand and Holtorn ots as well, but the persons who, under 
the Act, now had the right of ao the station as well as the 
pipes and mains were the St. Giles's D Board. | | 
. Влгғосв BRÓwmNm said he denied that, but even p 
that the Board bad the right to purchase, the company beyond doub 
could do away with the station altogether if they like. 
Mr. Е. Barrar, A. M. I. O. E., engineer and director of the Metro- 
politan Electric Supply Company, was then examined. He éxplaided 
that when the company was first established, a hi a ана: 
nating current was on the advice of Kelvin, Dr. 
kihson, Prof. Geo. 
suitable at that time. It was now, howéver, decided to adopt a cot - 


tinuous oarrent to supply electrical energy. Hb considered that the 
екеп admirably adapted for the purpose of - 


proposed site at W. 
а generating station, bounded as it was by railways, а cinal and a 


` roadway. Thete was no obligation imposed on the company under 


any of its provisional.ordets to Jay down and maintain а 

station wi any area - of supply, except in the case of Pad n. 
The existing Sardinia Street station supplied the areas of the Hol 
District Board of Works, the S*. Giles 


statutory period of 42 1 was 

in its present form it would render the right of purchase w the 

local authorities at présent had under the exis law absolutely 

inoperative. . Each separate parish had at. present the right to 
urchase so much of the undertaking as was within its 

limits, bat distributing mains without a generating station would be 


mains into 


orbes, and Mr. Preece, as being the most 


а District Board of Works, the 


useless. The local autaorities had recognised the necessity in the 


changing circumstances. of electricity supply of preserving their 
rights of purchase, and in conference had expreseed the opinion that 
the London County Council should be in a position to un the 
supply of electri T in bulk to-locàl authoritieé if so requested. 
The County Council had ample means and the staff necessary for the 
purchase and carrying on of a large electrical undertaking. etx 
Mr. OounrTHoPB Монвов ‘ha addressed the Oommittee, 


evidence was called on behalf of the Bt. Giles's District Board of 


Works. 


After a short deliberation in private the Committse ‘announced 


that they had decided‘that the preamble of the Bill was proved. 
Replying to Mr. Lewis Ooward and Mr. Courthope Munroe, the 
CnHaraMAN said the Committee had considered the question of pur- 


EN 


chase, and had decided not to impose fresh conditions in regard 


thereto on the promoters. | | 


LONDON COUNTY COUNGOIL - 


Тнв final meeting prior to the long vacation took ee on Tuesday, 
when Mr. T. MoKrimmox Woop, Ghairman of the cil, delivered. 
his:annual address. In the course of. his review of. the year’s work 
the Chairman referred to electric traction 

follows:—: .- CX AE Rc LM › 
I L cannot help thinking that much is to be hoped from the develop- 
ment of the tramway system and the employment of electric traction. 
Everyone who has studied the question 


! 


7 . 


and cognate subjects as 


ows that there is room for 


multiplying the mileage of our tramways; and it was only the other 


day that a Committee of ent expressed the strong. 

that the application of electrio traction should not be further еа 
It а evident that it would be immensely to the advantage of 
London to complete, accelerate, and cheapen this great means of com- 
munication, w is for many reasons one of the most convenient for a 
working-class population. Two recent events of considerable interest 
were the conferences held in this chamber on the telephone question 
and the enpply of electrical energy in bulk. The earlier of these, 
which dealt with the telephone question alone, was the first conf: rence 
held by the Conncil with the other great municipalities of the king- 


dom—a most interesting and valuable precedent. The second was 
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attended by all the local authorities of London save one, which did 
not, I believe, intentionally stand'aloof. It was the most completely 
representative conference of the kind in my At the 


Committee also recently invited the local 
authorities directly interested to discuss with them the light railway 
schemes affecting the suburbs of London. The was ded 
ever by the chairman of the Committee, Mr. Cornwall, and it was 


tramway legislation since 1870. The scheme objected 
to—the London, Barnet, Edgware and Enfield Light Railway Order, 
was not entertained by the Light Railway Oommissioners, who 
declined to override the views of the local authorities. 


Tos TRamways AND ELECTBIO TRACTION. 


The Highways Committee presented a report, which was referred 
to in our last issue, stating that it was ient that a tramways 
department should be established for the purpose of dealing with all 
matters relative to tramways, acquired, or to be acquired, by the 
Council. There was no doubt that, in the near future, many im- 
portant questions would arise as regards the management of the 
tramways when acquired, the systems of traction to be adopted in 
preference to tbe present system cf horse traction, and many other 
matters connected with the working of tramways, and these would 
have to be dealt with. It wae, therefore, desirable in tbe public 
interest, that the best advice obtainable shóuld be at command in 
ө: дег to indicate to the Council what would be the most efficacious 
way of utilising the tramways to the utmost extent. The Committee 
accordingly recommended that a tramway department should be 
formed, and that it should be referred to the Highways and General 
Purposes Committee to confer and report upon the organisation of 
the department, and to adviee the Council upon the question of the 
salary to be paid to the chief с сег of the department. 

Mr. J. W. Bens, in moving the adoption of the recommendation, 
stated that by Christmas the Oouncil would be called upon to ad- 
minister about 70 miles of tramway, or about double that existing in 
Glasgow. It would be necessary at an early date to inquire and 
. роп the question of electric traction. Besides, they could 
not afford to ignore the strong recommendation from the Joint Com- 
mittee of the Lords and Commons a few weeks ago. Trat was a 
5 which could not be put upon the present officials of the 

don Tramways Company. Then, sgain, with regard to the lease 
to the North Metropoli Tramways Company, the Council had 
power under the lease to lay down an experimental line of not more 
than five miles, and up to the present the Committee bad not gone 
beyond the stage of preliminary inquiry. After the recess it was 
proposo to bring up the question of appointing a responsible 
officer. | Ё@ in | 
: After considerable discussion, in which two amendments were 
moved and rejected, the original recommendation cf the Highways 
Committee was, on a division, carried by 75 votes in favour to 35 


against. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATHNTS.—1508. 


Oomptied expressly for this journal by W. Р. Taompeom а Oo., 
Mecrical Patent Agents, 829, High Holborn, London, W.O., io whom 
all inquiries should te addressed. 


15,208. Improvements in electric heaters" E. E. Gorp. 
Dated July 11th. 

15,222. ‘Improvements in electric accumulators.”” Н. Н. LAKE. 
(J. Burns, France. Dated July 11th. (Complete) ` 

15,235. “Improvements in electrical time switches" A. J. 
WHuRBATLEYX. Dated July 12th. 

15,246. "Improvements in automatic break or interrupter 
apparatus for electric currents.” Т. B. Кінвлтрк. Dated July 12th. 
(Complete) 

15,285. “An electrical generator.“ G. E. Apams. Dated July 


. 15,800. "Improvements in electrically heated rolls for drying 
paper or fabric and for similar purposes.” F.P.Smow. Dated July 


. 16,303. “An improved method of and apparatus for generatin 
and utilising electricity." H.H. Lage. (J. J. Feely, United States) 
Dated July 12th. ( Complete.) 
: 15,904. "Improvements in and relating to p 
generating electricity.“ J.B. Lux. Dated July 12th. | 
15,346. в er Pecan in secondary batteries or electric accu- 
ao J. I. Counrenay. (C. A. Faure, France.) Dated July 
15347. “Improvements in electric switches.” J. Gd. Drxon. 
Dated July 12th. (Complete.) 
15,349.“ Improvemer ts in and relating to moulds for casting 
electrodes." Е. Faanxe. Dated July 12th. 


batteries for 


15,889. Improvements in electric ато lamps.” W. E. BosNAND: 
Dated July 13th. | - | 

15,421. “An improved. electrie lamp shade and terminal com- 
bined.” A. М. Day and H. W. Core. Dated July 13th. 


f 

BRAND. Dated July 14th. | 

. 15,467. "Improvements in electric time switches." О. О. Batu 
and А. H. GIS. Dated July 14th. 

15,473. ‘Improvements in or relating to electrically operated 
station indicators or the like.“ J. WIIISs, L W. РЕВВҮМАН, and 
J. О.Ілозр. Dated July 14th. . 
15,493. Improved electric bippodrome and apparatus for use 
therewith.” A. H. R. Рогман and G. Cuppox. Dated July 14th. 

15,496. ‘‘ Improvements in or relating to electrical time switches.” 
T. B. Ввоунв and F. L. Manrmgav. Dated July 14tb. 

15,569. "Improvements in electric clocks." H. WRHIDBOURNER 
and A. E. J. Barr. Dated July 15th. n" 

15,548. "Improvements in electrical tumbler switches" R. d. 
EvERED. Dated July 25th. . | 

15,573. “ An improved process for the manufacture of metal paper 
by electro-metallurgy." I.LaWmDauER Dated July 15th. 

15,613. “Improvements in electric and other pressure motors.” 
В. C. Saver. Dated July 16th. (Complete.) 

15,646. ‘Electrically operated cloth cutters. 
Dated July 16th. (Complete) 

15,647. "Improvements in electrically ignited fuses for blasting 
purposes.” Н. BeTTRERMANN. Dated July 16th. (Complete) 


N. GARLAND. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Twompeom & Oo. 322, High Holborn, W. O., price, pesi free, 
(in stampe). 

1898. 

67. “Improvements in holders for electric glow lamps.” THE 
Evison & Swan Unrrep Югистніс Ілонт Company, Limiten, Н. C. 
Gover, О. Е. Proctor, and W. G. Pirxms. Dated January 1st, 1698. 
Relates to a simple construction of the holder for an electric glow 
lamp. It consists of a non-conducting base, which is divided longi- 
tu y into two parts, one of which has two recesses, in which are 
placed the spring contact plungers having the conducting wires 
attached to their base. The two parts are held together by a casing, 
on which is ecrewed a cover which may hold a reflector. According 
to the modification, the two parts of (ће base are equal and similar, 
each having one plunger socket embedded in it, the wires being fixed 
by set screws before inserting the socket. 2 claims. 


305. Device for preventing the displacement of the roller 
receiving the current from cables of electric railways with o 
conductors." Р. MEYERSFELD. Dated January 5th, 1:98. Relates 
to a method of overcoming the difficulty that frequently occurs with 
electric railways worked on the overhead system, that where there 
are sharp curves the arm carrying the current receiving roller cannot 
adjust itself to the new line of direction. It consists in the arrange. 
ment of a spiral spring between the roller and the arm which will 
yield at sharp curves, since it readily gives both axially and tangen- 
tially, thas enabling the roller to take the required direction aod 
obviating straining. 1 claim. 


817. "Improvements in electric railway conduit systems.” B. 
THoMPsow and E. SurLLIvAW. Dated January 11th, 1898. Relates 
to improvements in electric railway conduit systems, and consists of 
two chambers of substantially inverted trough shape, one chamber 

located on either side of the trolley slot. The side walls and 
roof of these chambers are air and water-tight. The only manner 
in which water can enter the chamber is by means of the bottom 
when the conduits become flooded, and in that event the water 
cannot rise to a sufficient height to reach the trolley wires which are 
suspended from the roof of the chambers. The above oopstroction 
is only effective when the tracks are perfectly level their entire 
distance. When the grades change the air and water-tight partitions 
or diaphragms are provided, one in each chamber. 3 claims. 


1,979. "Improvements in electrical conduits, and in the method 
of and apparatus for making same." Р. M. Jusricm. (Lithosite 
Manufacturing Company.) Dated January 18th, 1898. Relates to 
an improved method of making electrical conduits, which consists in 
winding a fibrous mate rial, preferably treated with a cementitioes 
substauce on a suitable mandrel by which eaid conduit is given its 
shape. Tben hang the mandrel by one end so that the conduit will 
slip off by its own gravity, which polishes the interior thereof, giving 
the said interior a certain grain, or fibre, and preserving its sbape 0 
that when raid conduit has passed from its mandrel it will harden in 
the shape desired. 10 claims. 


1,416. “Improvements in telegraphic transmitters." S. Patos, 
W. PRI rs, and R. Wrmy. Dated January 18th,1698 Relates toa 
keyboard transmitter provided with means for transmitting electric 
impulses in the nature of a Morse code over a telegraphic line in 
combination with & propelling mechanism, therefore adapted fo 
enable the operator to store up the prepared record in advance of its 
transmission and at any speed desired, together with the additional 
propelling mechanism for causing the transmitted impulscs to 
sent at а substantially constant speed. 14 claims. 
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No. 1,080. 


CABLE COMMUNICATION WITH .CAPE 
COLONY. 


THE frequency of interruptions to the cables to the Cape* 
certainly calls for a remedy, and perhaps the most suitable 
manner of dealing with the position would be to lay a line 
from Sierra Leone to Cape Town, via the Islands of Ascen- 
sion and St. Helena, always assuming that a careful survey 
shows such a route to be practicable. The approaches to 
both of these islands are steep, and Ascension may best be 
described as an extinct voloano; but should it be found 
possible to land a cable there with any degree of security, it 
would be a great advantage, not only to the islands in 
question, but also as increasing the chances of maintaining 
communication with South Africa. 

While not unfavourable to such a scheme, we must enter 
our protest against the means by which the “allied com- 


panies ” propose to carry this out. 


These companies, viz., the Eastern Extension Telegraph 
Company, the Eastern Telegraph Company, and an offshoot 
of the latter, the Eastern and South African Telegraph 


Company, ask the sum of £20,000 per annum for connect- 
ing “the strategic points of St. Helena and Ascension." 

‘That is to say, that the two latter companies, which are, for 
all financial purposes, identical, finding that the existing 


cables to the Cape are inefficient, wish the Government to 
pay for a third, which will render their means of communi- 


cation better. We have before now called the attention of 
our readers to the large subsidies drawn from various sources 


by the companies owning the cables which, running along 
both the east and west, coasts of Africa, reach Cape Colony. 


These subsidies ‘amount annually to £125,000, or if we also 
include the subsidy which Н.М. Government pays to the 
Eastern and South African Company for the branch line to 


the Seychelles and Mauritius, the annual amount is £158,000, 


and the total sum already received in subsidies by the com- 
panies concerned amounts to about £2,000,000. Surely, 


with such liberal assistance, beyond their actual earnings, it 
is not too much to expect that the companies connected with 


Cape cables should do anything within reason to improve and 


‘maintain their means of communication with South Africa 


without clamouring for an additional £20,000 per annum. 

As to the actual income derived from the traffic carried 
we are not in a position to write, but the following extract from 
a letter of the Postmaster-General of the Cape throws some 
light on the subject. This gentleman says :— 

* [ have not as yet been able to obtain reliable informa- 
tion as to the total value of the South African cable traffic 
during the year 1897; but although it will not, probably 


(owing to the depression in the Transvaal), reach the very 


high total of £300,000 attained to in 1896, I have little 


doubt that it will exceed considerably the limit of £180,000 - 
fixed by the late Sir John Pender as a paying revenue for 


the existing cables. A third cable will almost entirely remove 
the risk of total interruption of communication, and to that 
extent be very beneficial to South Africa; but it is question- 
able whether, from a commercial point of view, a reduction 
of rate would not be more acoeptable, and tend to develop 
the resources of the country." 


* The Oape Town-Mossamedes cable belonging to the Eastern and 


Telegra 
of the lines to the pe upto date fon hie baer, 
a 
pm 7 
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From the above, it will appear that the Eastern, and 
Eastern and South African Compenies should be quite in a 
position, not only to lay the additional cable to the Cape, 
which is 80 muoh required, without any augmentation of the 
already large subsidies, but might even go a step further and 
reduce the present high rates. That this could ba easily done 
js clear when we remember that the Eastern and South 
African Company has long ago repaid its share capital in 
the ehape of dividends, which have sometimes been as high as 
18 per cent, and 19 per cent. per annum. 


ELECTRIC SMELTING. 


Ir appears that the Americans are likely to lead us once 
more in the matter of electrio smelting. Europe generally 
dces the research work, but America is usually the first to 
adapt the discoveries which are made to the practical basi- 
ness of life. We have yet another recent instance of this in 
the case of the electric furnace, the merits of which have 
been quickly recognised by American metallurgists.’ One 
of the most difficult ores to deal with economically is the 
sulphide-nickel ore which is obtained at Sadbury, Ontario, 
and which resists the ordinary methods of treatment hitherto 
available. In a paper recently resd before the North 
Western Engineering Association, W. 8. Horry describes the 
electric process which is now being used to win the metal 
from this stubborn ore. 

The advantages which appeal to us most in electric 
melting are the ease with which the temperature can be 
raised and regulated ; moreover, the heat is developed in the 
interior of the mass of ore, and thus the furnace is able to 
resist its intensity. Then thore is the accuracy with which 
the charge of ore can be dealt with. All processes of 
smelting require a certain degree of heat at which they can 
be carried оп most advantageously, and in the eleotrio 
furnace tbis heat can be indicated very acourately by the 


wattmeter, so that resulta once obtained can always bs 


easily duplicated. | ED 

At Niagara some improved furnaces are now beinz laid 
down. These are large cast-iron drums, and resemble in 
appearance the spool upon which cables are wound. On the 
two outside peripheries iron plates oan be clamped, and these 
serve to keep in the ores which are to be reduced. The drum 
is mounted on a shaft, and can be slowly roteted by suitable 
gear. The electrodes are carbons fixed side by side, their 
points touching an imaginary line drawn horizontally through 
the axis of the fornace. The heat due to the resistance 
of the ore is, of course, developed between these two pointa, 
and, as the ore is reduced, the resultant metal lowers the 
resistance of the furnace, and the amperemeter rises. 
When this occurs the furnace is slowly rotated, and by this 
movement the metal is drawn down away from the electrodes 
and fresh ore is also brought between them to be acted upon 
in like manner. The reduced ore cools within the furnace 
and can be extracted cold at the other side of the dram after 
moving the clamped plates. The adjustment of the 
. furnace is to be automatic, a small motor controlled by an 
ammeter rotating the dram and keeping the current con- 
stant. This furnace із the oatcome of elaborate experiments, 
and judging from the results which the author of the paper 
describes, we should expeot great things from it. 


More “Impertatiam» IN the enthusiasm of the Jubilee a large 
at the amount of money was accumulated for the 
Imperial Institute. purpose of furthering the interests of British 
trade. Contributions poured in from all parte of our 


- 


Empire. Speeches were made and the champagne flowed ; 
but the motives were worthy. There was to be a grand 
centre here in London which should form a kind of 
information bureau for British tradera and which should, 
by socumulating the right kind of knowledge, help them 
to compete with foreign rivals Unfortunately, all the 
enthusiasm and the money which was subscribed took shape 


in that clumsy organisation which we know as the Imperial 
Institute, And soon it was realised that all that patriotism 


had succeeded in accomplishing was the formation of a swell 
west-end club. The record of the Imperial Institute is one 
of folly and futility. We doubt whether any section of 
British trade or industry is one jot or tittle the better for its 
existence. Apparently the chief aim and object of the 
management is to reap in gate money ; for, of course, the fat 
ealaries must be paid and the wherewithal must be found 
somewhere. The other day it was the art of music which 
gave vent to protest; the musicians in this country (and 
there are not a few) found themselves crying: “ Are not 
the waters of Abana and Pharpar, rivers of Damascus, better 
than all the waters of Israel? But the management thought 
otherwise. They believed that the importation of a foreign 
orchestra would draw the shillings from the public pouch, and, 
they argued, Imperialism may go to the dogs, we want our 
bread and cheese, and we mean to get it. The latest example of 
the policy (or want of policy, we scarcely know which), of 
the Imperial Institute is evidenoed by the treatment which 
has been dealt out to the exhibitors at the Acetylene Gas 
Exhibition: now in progreas there. It seems that there are 
some 80 British firms who are exhibiting what they can do 
in the way of F as an illuminant. There 
are also two foreign exhibitors, one an American and the 


other a German. One would have thought that here was an 


орон of pushing British enterprise, or at least of 
allowing the dead weight of the 80 British exhibitors to 
overoome that of the two foreign exhibitors. But the little 
Englanders who control the destiny of the Imperial Institute 
thought otherwise. Arrangements were made and invita- 
tions issued by one of the foreign exhibiting firms referred 
to for a “ private view” of their exhibita, and a luncheon at 
1.80 on the same day was aocorded to all Press representa- 
tives who chose to avail themselves of the opportunity. 
The result was that the Press representatives came, inspected 
the foreign stall, and practically that only, and having 
eaten a good luncheon and listened to eulogistic speeches on 
the merits of the foreign acetylene apparatus, went away, in 
many cases, with the idea that they had seen all that was 
worth seeing in the show. As a natural sequence. glowing 
accounts of the foreign apparatus followed in the Press, and 
in a numb:r of instances to the utter disregard of the merita 
and interests of the British exhibits and exhibitors. To 
"steal a march” thus on our manufacturers may be con- 


sidered very “smart,” but it is not becoming and does not 
accord with our sense of what is fair and right. The 


acetylene apparatus on the premises of the Imperial Institute 
are permitted there for publio and not “ private” exhibition, 
and those responsible for the practical working of the Imperial 
Institute should be called to task for their conduct in this 
matter. We do not suppose for one moment that s ren g 
comparable to champagne and a free luncheon will have 
found its way to the pockets of those who are responsible 
for this glorification of foreign to the disadvantage of 
native enterprise. Far be it from us to suggest such a 
thing. But the fact remains that the pablic will believe 
what they read in the Press and will imagine that the 
problem of utilising acetylene as an illuminant bas been 
solved by the firm who provided the champagne to those 
representatives of the Press who, on the opening day, wrote 
up the exhibition. We feel that we can speak out too 
plainly on this subject because, as a matter of fact, we have 
no interest whatever in acetylene, ard, indeed, as our readers 
know, we have constantly pointed out the dangera and 
difficulties attending its use. But we believe in fair play, 
and even if the authorities of the Imperial Institote were 


not disposed to favour the exhibits of British traders, they 


might at least have arranged that the 30 British exhibitors. 
should not have been placed on one side in order that a 


. foreign firm might sweep up all the glory. 


—ODOAODPÁÉ———————————————— LULA 
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METALLIO RESISTANCES, © 


Bv E. KILBORN SCOTT, A. I. E. E. 


(Concluded from page 108.) 

EXPANDED metal made of sheet wrought-iron may also 
be used, and is preferable to wire netting in some cases, on 
account of its being stiffer and more self-supporting. It will 

isipate energy at the rate of about 200 watts per pound 
weight, and suitable sizes of sheets are 8 feet long, 18 inches 
wide with } inch mesh. The following Table VI. gives the 
approximate carrying capacity and resistance, &o. 


TaBLE V[.—PABTICULABRS OF EXPANDED METAL (IRON). 


Resistance of А . weight A е 
Thickness city Miet ece 1 inch of piece 1 inch P G oar 
BW.G. QI width de and 1 foot wideand | square yard. 
у long. 1 foot long. 
| | 
| Y. EUR ONES 
| 8 
16 95 amperes | :00250hm | 3:5 ов. д 6 
18 75 „ 0032 „ 24 „ 2 3 
12 15 „ 0041 „ 16, 2 0 
94 37 x 0055 „ 12 „ 1 9 


It may be mentioned in passing that expanded metal gives 
excellent protection to resistances built of wire spirale, and 


|1 
. 


————— 
1 
— —— = 4 


Form ADJUSTMENT. 


looks neater than perforated zinc, for which the writer 
substituted it some years ago. 

Resistances used for electrolytic or electro-metallurgical 
` work do not call for much remark, but it may be interesting 
to note that where very large currents have 
to be dealt with, it is generally more con- 
venient to use coppe in place of the higher 
resistance alloys. The copper being of much 
maller area facilitates the actual mechanical 
construction of the rheostat. | 

Field coil regulators are often made with | 
the wire wound on to a slate centre and fitted Vj 
with a sliding contact, this method having | 
the advantage that very fine adjustments 
may be made. Fig. 1 shows such a resistance 
spe with a double са slider. The wire 
i in position by cutting a thread on. 
the corners of the alate and then winding the. 
Wire into the grooves. It із wound on under 
tension and nothing larger than No. 15 B. W. d. 
"tt gels than this is r aired, 

a area i ired, two 
ot more smaller wires in lel will give it. 
Slate is a fair conductor of heat and does not 
chip or crack exoept under exceptional cir- 
cumetances. By the rubbing of the contact 
the wire will become worn down in time, but 
this can be remedied by turning the slate 
mund. No. 15 to 18 B. W. G. is generally . ^ Plan. 


No. 20 to 17 


À point which is often neglected, is the distance apart of 
the supporte, and fig. 2 may therefore prove useful, as it 
shows approximately the best practice in this matter. The 
supports may be of slate, but pot or cheap porcelain is the 
better insulator, although not so good a conductor of heat. 

It is a great mistake to skimp the ironwork of a resistance 
frame, as if this is done it is very liable to get out of wind. As 
a matter of fact, from the dissipation of heat point of view, it 
is advantageous to have plenty of metal in the construction ; 
iron, for example, absorbs something like 2,000 foot-pounds 
in heat units to raise one pound from no degrees to 100° O., 


Gauge of 
wire. 
No. 98 to 91 


No. 16 to 14 
No. 18 to 11 


No. 10 & 9 
No. 84 7 
No. 6 & 5 


P E 7 UN T 


Fic. 2.—-SHOWING tHe DISTANOB АРАВТ oF Supports FOR WIBE 
SPIRALS OF VABIOUS DIAMBTEBS. 


and consequently this in itself materially assists the cooling 
aud increases the radiation surface. In America, grids made 
of cast-iron have been used as resistances with much success. 

Fig. 3 is a design for a frame which can be built up 
without the necessity of making patterns. As will be 
seen, it is made of tee iron bent round and welded, the end 
wires of the spirals being kept from contact with the iron 
by small insulators. Several of these frames can be 
readily bolted together, as shown in the small plan view, 
whilst the corners of the tee iron.are very convenient for 
holding the wires leading to the switch contacts. 

Messrs. Siemens & Oo., of Charlton, make very neat 
resistances by enclosing wire spirals in iron tubes and 
filling in with fine sand. This makes a solid job, and it is 
found that whilat the sand is a good insulator, it is at the 
same time a sufficiently good conductor of heat to give ample 
radiating surface. 

The General Electrio Company of America use what are 


NS =n 


NN = 
SN 
— — 
N 

N 


P, pot or porcelain support; T, tee iron; 1, insulator. 


wound on four turns per inch, No. 19 to 22 Fia. 3.—RxsrTANOB FBAMB марк or TEE IRON, &HOWING 


B.W.G. at five turns per inch, and smaller 
wire at u parallel dhe inch, б two wires я 
are pnt in are, of course, woun 
on a double threaded screw. KA js 

The ordi resistance constructed with wire ooils is 
usually fixed with the spirals in a vertical position in order 
to do away as much as possible with the sag of the wire. 
From the point of view of keeping cool, however, the hori- 
zontal position is the best, because the numerous con- 
Vective currents can then have fuller play. 


METHOD OF ABBANGING THE OOILS AND £UPPORTS. 


called “packed card” resistances. А definite length of 
German silver ribbon is wound on to a tube of asbestos 
formed on a steel mandrel, and when the mandrel is 
withdrawn the tube is flattened and creased їп а press. In 
building up а large rheostat, a number of these unit cards 
are gen side by side g rls by asbestos sheet, and the 
whole is then clamped between suitable end plates. To 
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increase the radiating capacity and give strength, iron 
plates are inserted at intervals between the cards and project 
beyond the general surface of the section. The use of 
cards«built up in this way allows of a very large resistance 
capacity being placed in a small space whilst the creases 
effectively hold the unit cards from displacement. 

For tramway motors this firm have used a “rheostat 
cable" consisting 
of 42 No. 20 B and 
S steel wires. The 
cable is fixed under 
the car where the 
air can get at it 
easily, and although 
it is not able to 
dissipate its heat so 
readily it is much 
preferable to noisy 
loose wire spirals. 
As a matter of fact, 
owing to the almost 
universal adoption 
of the “series 
parallel " instead of 
purely “rheostatic” 
control of motors 
the use of resist- 
ances in traction 
work is now con- 
fined within very 
narrow limits. Sach 
resistances as there 
are, including the 
shunt for weaken- 
ing the fields, are 
generally made up 
of six or eight 

anels, built of 
thet iron ribbon 
sandwiched with 
strips of asbestos 


found that a wire heated in this way will, with the same rise 
of temperature, carry a much heavier current than when 
simply exposed to the air. It follows, therefore, that for a 
given wattage loss the cubic contents of the resistance ав а 
whole can be kept very small. Without reckoning in the 
area of the radiating ribs, the plates will dissipate con- 
tinuously 5 watts per square inch of overall plate area, or, for 
example, a plate 10 
inches x 10 inches 
= 100 square inches 
will dissipate 500 
watts, 

For large cur- 
rents a thin corru- 
gated metal ribbon 


wise to the radia- 
ting plate by means 
of the enamel, The 
same company also 
supply a rheostat 
in which the resist- 
ance is embedded 
in a mass of insu- 
lating material with 
a high capacity for 
the quick absorp- 
tion of heat. 
Powdered firebrick, 
or slate, or slag 
wool, would 


and closely packed after being first 
in an iron frame. wound on to а 
This frame being slate slab, is covered 
ы $ HaRdRRAVES- PD ErnECTROLYTIO Process.—A COMPLETE CELL. ith м 
Sometimes веб in WI cemen 
firebrick. then completely 


The neatest form of small resistance is that in which the wire 
is embedded in an enamel or other material and backed by a 
ribbed cast-iron plate to radiate the heat. Such resistances 
were first introduced for electric cooking appliances, and the 
difficulty was to get an enamel which would not be liable to 


Fia. 4. 


crack. This bas now been surmounted for the smaller 
. Wires at any rate, and field shunt regulators made in this way 
and fitted with multiple contact switches are coming into 
extensive use, 

One form, shown in fig. 4, is known as the Carpenter enamel 
rheostat, and is being manufactured by the Ward Leonard 
Company, of America. In it a special enamel attaches the 
wire to, but also insulates it from а cast-iron radiating plate, 
the whole being fased into one integral mass. It has been 


encased in a cast-iron:ribbed cover. The wire and cement is 
thus sealed quite away from accidental or mischievous inter- 
ference. 

These very compact metallic resistances have undoubtedly a 
future before them, as they are fireproof, пос 
cannot be attacked by chemicals, and are unaffected by 
vibration. It would not be surprising, therefore, to find the 
Fire Insurance Companies insisting on their use wherever 
possible. 


EnRATA.— Page 71, line 41, should read “ жайа per yard 
is inversely proportional.” | 

Page 72, ine 12, should read “ supplied with damp proof 
coating. | 

Page 108, line 16, should read make it non-inflammable.” 

The various makers’ tables should be used with discrimina- 
tion, but they are very useful as & rough guide ; indeed, in 
most cases they are the only information available. 


HARGREAVES-BIRD ELECTROLYTIC 
PROCESS. 


IT has been said in these columns more than once that the 
essential test of an electrolytic process is, how does the cost 
of production compare with chemical and other systems ? 
We have especially in mind at the moment the manufacture 
of alkali and chlorine, and in this direction electrolytic 
methods are full of promise. Most of the electrical methods 
in use ip this country have ben referred to by us, but the 
Hargreaves-Bird process differs so materially from others 
that we should like to speak of it in more detail. 


is attached edge- 
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We bave, through the courtesy of the General Electrolytic 
Parent Company, had an opportunity of witnessing the 
Hargreaves-Bird system in operation, and it cannot be 
doubted that it 1 some interesting and original 
features. The „ an illustration of which is given, 
measures 10 feet by 5 feet, and is practically composed of two 


the total cost for an electric horse- power- hour, including salaries and 
maintenance, should not exceed 0°25d., supposing, say, 1,000 horse- 
power or more working, say, 130—150 hours per week" From 
measurements made by myself at Farnworth of the electric horse- 
power required to produce a known quantity of soda (taking the 
voltage measured at the dynamo, and not at the electrolytic cell), the 
cost of the mixed products, soda and bleach, comes to £1 4s. 10d. 
per ton. This figure, of course, refers to the ec st of the current alone. 


side walls placed at The selling price of 
a very little dis- the same quanti ies of 
tance 8 The soda ash and bleach, 
side are oom- at 44 108. and £5 a 
d ha di ton respectively, is 
д £4 168. 6d. The margin 
phragms and  ca- is £3 118. 8d. 
thodes consisting of moa as p soda ash 
copper wire gauze. made by this process 
would have to com- 
In the Ae i pete, not with ash at 
between the walls is £4 103. a ton, but with 
placed the salt solu- soda ash made by the 
tion into which the ane TER 
^ he cost of manufactur- 
MM dip. . Le f ing which probably 
anodes consist О does not exceed £2 10s. 
irregular blocks of a ton. Tce margin, 
carbon built up on in that case, would be 
a leaden rod. The £2 193. 2d. a ton. 
; : 2. The only part of 
wire gauze, which the : , 
: plant which will 
we have said forms require renewal, apart 
the cathode, is from ordinary wear 
placed in close jux- and tear, is the porous 
taposition to the partitions. These are 
má d the constructed of a sili- 
phragm, and th cate composition, on & 
ida de de is basis of asbestos 92 
practical y water- ve seen one made, 
tight n and have satisfied my- 
When a cur self that the operation 
rent, however, passes is a very simple one, 
between the carbon and requires no great 
anode and the wire expenditure of time, 
cathode, the View or DIAPHRAGM REMOVED FROM CELL. labour, or money. I 
becomes am informed that it 


porous, and while chlorine gas is evolved from the anode, a 
soda solution appears on the outside of the partition. As 
the soda forms it} is ywashed down by steam, which is 

into the cell, or if a mixture of steam and carbonic 
acid gas is injected, “carbonated soda is obtained. On 
the occasion of our visit carbonated soda was running 
from the cell in a 
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oy pant. The 
chlorine gas is ex- 


by means of an ex- 
tractor, and after 
passing through a 
separating chamber, 
passes into an 


ordinary bleaching 


гу. is found advisable to 
renew these partitions about once a month. The operation of re- 
placing an old partition with a new one is also one which demands 
little time or trouble. 


Inasmuch as each cell forms a unit, any breakdown which'might 
occur would be confined to cne single cell. And as it is proposed to 
use about 250 cells, the stoppage of a single one would lead to no 
great loss of output. Of course, other cells would be kept in reserve. 

3. The cell at pre- 
rent in operation is 
similar to other cells 
which it is proposed 
to erect, both in siza 
and in construction. 
The works would 
largely consist of a 
number of cells, the 
same in every respect 
as the one now in use. 
The output of this cell 
I find to be 233 lbs. 
of soda ash a day, or 
3795 tons a year of 
365 days. It is in- 
tended, Iam informed, 
to erect 250 cells, of 
which the output 
would be 9,488 tons 
a year of soda ash (if 


chamber. The dia- all the soda were sold 
two views in that form, of couree 
of which are given an equivalent amount 
: d of caustic might be 
one in the cell, and wade), and 17,250 tons 
other out, is of bleach, assuming all 
composed of silicate the chlorine to be used 
of asbestog without waste; if the 
Process of pores usual loss of 5 per 
. n шр cent. is deducted, the 
one 18 exceedingly yield would be 16,400 
ample, The follow- tons. At the present 
ing extracts from pr of 1 ал 
Prof. Ramsay’ soda ash, the sale o 
* вау 8 ү а 3 ld 

IEW OF CELL SHOWING DIAPHRAGM IN POSITION. these products wou 
report on the ETE bring in £124,700, and 
ves - Bird the cost of the current 


system are interesting :— 


As boh soda ash and bleach powder are produced by 
this process, it is to der these products together. 
Calcalation shows that if no waste of chicrine occurs in the 
mannfactare of the bleaching powder, one ton of the products 
will consist of 795 Ibs. of carbonate and 1,445 lbs. of bleach. 
l am informed on the best authority thet “in quantities, 


required for their manufacture would be £33,000, leaving a margin 
of £91,700 to cover the cost of the other processes of manufacture 
and to divide as profits. 

My experience is not sufficient to enable me to state the cost of the 
other processes necessary, but I think that I should leave a vp 

if I were to assume that half the margip, or £46,000, would 

amply sufficient. { ‚ 

4. The size of each cell is Cetermined by the sise of the porous 
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partitions ; those whicli I saw had the dimensions of 10 feet by 5 feet, 
the two which formed two sides of the cell ex on their outer 
surfaces, from which the carbonate of soda was dripping, 100 square 
feet. Bach cell, inclusive of projecting bolts, &., is 8 feet wide and 
12 feet long, and covers an area of 36 square feet, and including 
gaugways, each cell will stand in an area of 135 square feet. The 
250 will, therefore, cover 34,000 square feet, or, allowing some 

space, вау, 4,000 square yards. A piece of ground, 60 by 70 


extra 
yards would, therefore, contain the cells with ease. 

A very important fact in connection with this process is that there 
are no waste products. The Leblanc process produces enormous heaps 
of soda waste, which create such a nuisance tothe manufacturer and 
often to the neighbourhood; the ammonia-soda process bas to con- 

th large amounts of chloride of calcium liquors and lime 
residues, which must be d of; but in the ves-Bird 
chase ба пеле лите but caustic or carbonated soda and 
leach may be returned into the mine 
must be pronounced an 


The soda produced is of high purity. The sample which I 


examined from that which I saw produced contained only 1:02 per 
cent. of salt. The complete analysis is as follows :— 


Carbonate of soda... ses * 97 69 per cent. 


Sodium chloride ve * 102 m 

Sulphate of sda. 077 „ 

Bulphite of soda ... - .. 052 » 
| 100 00 


ТЬе presence of the sulphite and sulphate of soda is accounted for 
by the fact that the carbonation of the caustic was brought about by 
the escaping gases of a gas engine. The solution, as it ran out of the 
dell, wae sufficiently strong to crystalise, depositing soda crystals on 
cooling ; soda crystals might be obtained, therefore, direct from the 
cell, and the residual mother liquor might be evaporated for soda ash. 
The ash was absolutely white, even before ignition. 

. Ia conclusion, my opinion is that this process is one of the most 
beautiful I have ever seen, and I think that the figures which I have 
given show that it is destined to prove a great commercial success: 


M. WITZ ON THE DIESEL MOTOR. 


Wnirmo in the Revue Général des Sciences, that well-known authority 
on the gas engine, M. Aimé Wits criticises the Diesel motor and ex- 
plains it. He shows first how the Carnot cycle, which gives a maxi- 
mum efficiency commences with an isothermal compression, continues 
the compression adiabatically, commences the expansion isothermally 
and continues it to the initial point adiabatically. Bat to secure an 
ignition temperature from the adiabatic portion of the compression 
it would be necessary to use a pressure which would be inadmissibly 
high in practice. M. Diesel therefore abandoned the double com- 
pes and replaced it by a single adiabatic compression whereby 
e attains the temperature of ignition. He then introduces fuel and 
allows expansion to proceed along an isothermal until the fuel entry 
being cut off the remainder of the expansion takes place adiabatically. 
The effect is not equal to that of the Oarnot cycle: it is less though 
still high. For a pressure of 250 atmospheres the efficiency is 
0730. Good as this is the ordinary gas engine would give an equal 
return for equal compression and possesses all the advantages in 
elasticity and power, ag ud combustion and smartness of running, 
that is possessed by the Diesel motor. In а word, the Diesel motor 
has no theoretic pre-eminence over the ordinary combustion motors. 
Though M. Diesel contemplates air com on to 250 atmosphercs 
and the employment of solid fuel pulverised, in reality the engine 
set to work in summer, 1897, had only 35 atmospheres of com- 
pression and used petroleum in one cylinder in place of the three 
cylinders contemplated in the compound ideal engine. The theoretio 
cycle is cut short at each end of the diagram, and the cycle is as 
follows: (1) Indraft of air during the descent of the piston; 
(2) compression of this air on the up stroke; (3) introduction of 
comba:tible gradually, and expansion along the double curve first 
isothermally and then, after cut-off, adiabatically; (4) exhaust. 
There is a small air compressing pump which delivers to a 
reservoir, distribution is effected by valves actuated by cams. The 
valves are in no sense peculiar, but are very carefully made for the 
high pressures employed of 35 atmospheres, M. Diesel having 
however renounced his ideas as to 250 atmospheres. Injection of 
combustible is regulated as to ite duration of injection by means of a 
centrifugal governor. Though Diesel has not been able to realise his 
expectations, his motor may be considered worthy of attention. 
The substitution of a practical cycle of maximum efficiency for the 
Carnot cycle has vanished, and the actual motor is less original than 
the idea which gave it birth, but the cycle realised is sufficiently 
interesting to constitute a distinct event in the history of the oil 
motor in ki The existing motor, as made, has & power of 
about 20 4, & cylinder of 07250 in diameter and 0740 
stroke. It makes about 160 revolutions per minute and con- 
sumes 238 grammes of oil per HP.-hour effective (? brake) 
at full power, and 278 grammes at half power, a remarkable 
result comparable with the Priestman 8 H.P. engine at the 
Plymouth trials, which consumed 385 grammes; the Niel motor 


-eer p ~- 


at Meaux of 6 H.P., wbich used 307 grammes, and the Grob motor 
of 7 H P., which used 271 grammes. А4 H.P. motor of one Pétréano 
was claimed to have only used 250 grammes. Thus the Diesel motor 
is allowed by M. Witz to be the first in economy. The calorific 
power of petroleum being 11015 calories, the horse-power-hour 
requires 2:621 calories. The efficiency is thus 242 per cent, м 
against the best at Meaux of 212 per cent. M. Wits expects that 
Diesel may even improve on these results, and recommends inventors 
to follow his example and strive after higher compressions, a fact 


pointed out long enough since. 


NUMBER OF TELEPHONES IN USE’ 


Тнв total number of telephones in use in various countries as 
recorded in several publications, may be tabulated as follows: 


! 


Electrical | State De- | 


‘ng, ar ept., 
Country. Chia Nene, de. івы, 
1898. 1898. |! 

"S [ec 
Angola, Province of 200 dien сэз "m | Pn 
Austria 20,000 18,950 3,032 |... 
Australia, South ... 14,00 Sus pues ae a NACL 
Australis, Western 14,00 2 sii. з | i 
Bavaria... - 15,000 па? Ж "pm 
Belgium i 11,000 9,400 | 3,965 2,156 
British India eee 2,0C0 eee see | е өөө coe » 
Balgaria ... ies 309 243 T iis 
Cape of Good Hope 600 ТРЕ” | УТ is 
Cochin China .. 20) ' EET T dd 
Cuba e eee | 2,500 | e TID ee "TT eee 
Denmark 4. | 15,000 ei ee 1,370 |o 
En land e 116,000 0 eee 15,114 | rm e 
Finland. 6,000 TS ИИИ 
France ... s 35,000 31,681 7,176 4,570 
Germany .. 140,000 131,577 pom om 2 322 
Holland. vi 13953 spe 2,493 1,100 
Hungary ; ; (d. е ав T 
Ireland e 20,000 "arc "ECT iic a 
Italy ssi көз 14,000 11,815 8,346 2,903 
Japan a ie 7,000 m оса es е 
Luxembourg sas 2,000 1,356 o Xa 666. Жө 
New South Wales... 8,000 а aes je X "x 
New Zealand i 7,000 ; gas ы ui cn 
Norwsy 5 "T 21,000 T i "nn ico 
Portugal ús 2,000 ERT. две: aei 350 
Roumania ... vs 400 337 TS "e 
Russia ‘ea ise 18,000 16,000 . 5,280 900 
Sootland ... .. 35000 |... ons 
Benegal 00 eee 100 eee eee eee eee | eee 2» 
Spain T е 12,000 10,810 бэ ы 594 
Bweden  .. vis 62,000 42,354 5,705 1,000 
Switrerland 230,000 23,448 4,900 1,200 
Tasmania coe e.. 1,000 ХІ) eee eee eee eos eee 
Tunis ser e % ide ООО Ul. cee эн 
Turkey eee eee eee eee eee eee i eee eee | eee wal 
United States ... | 700,000 Je nii i, as — 
Victoria... $us 6,600 e. “ies eis Xu S 
Wurtemberg - 7,000 M жаз зе рз е 


In considering these figures it should be borne in mind that they 
have been obtained from several sources and were gat 
different observers under v g conditions; hence they сап be 
accepted only as approximately correct, and showing considerably 
less tban the actual number in use. 

It should also be remembered that few foreign telephone exchanges 
have been modernised and brought up to date; that conversational 
traffic is so light and its value as a time and travel saver so little 
understood, that long-distence equipments are not oonsidered an 
eseential part of the office furniture, as they are with progressive 
American business houses, and that the foreign subscriber receives 
less service, both in quantity and in quality, for his rental than the 
same relative amount brings in this country. 

As far as it goes, the character of foreign telephone service is М 
good as grounded iron circuits and obsolete methods will permit; 
but it appears provokingly slow to visitors from American cities. 
Even in Berlin, where there are said to be 30,000 telephones in use, 
the average number of calls per subscriber is only a fraction over 
seven—that is, two or three in the forenoon and three or four in the 
afternoon; wbile in Chicago the aversge number of calls per sub- 
scriber is 30, and there are only 15,000 telephones here. Then in 
Ban Francisco, where there are over 10,000 telephones in service, the 
average number of calls per subscriber is nearly 20, though the 
population numbers but 400,000. No city in the world can show 
such remarkable growth in the character and output of its telephone 
service, and in the rapidity with which its citizens have been afforded 
every possible facility for using the telephone as San Francisco. 
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FRENCH TECHNICAL EDUCATION: 


A REPORT on technical education in France by Mr. Charles Copland 
Petry has been issued in the form of a blue book by the Science and 
Art Department. | 

The report is divided into three sections dealing respectively with 
recent legislation on French primary technical education, schools 
visited, primary and secondary, and a sammary in which Mr. Perry 


draws conclusions. | 
mary Technical Instruction in France 


tending ordinary apprenticeship in workshops, where 
the country was beco ously affected. | 
complete system of technical instruction which would com a 
school in each N under the supervision of the 
Сес ёга], the equi t of the County Council, was lost, as it involved 


the idea of assigning a special and шаре position to technical 


education, and was thus 5 counter proposal to graft 
new technical schools on g elementary schools was ac- 
cepted, and resulted in the law of May llth, 1880, the effect 
of which in the main was to create a new order of schools 
under the name of Ecoles Manuelles лине Тһе 
idea was to provide general technical instruction not an 
apprenticeship to any definite trade. The law assimilated to these 
new schools the existing primary schools which already comprised 
courses or classes for technical instruction. It threw the expense of 
both these schools u the commune or department as “ pri 
schools," and it placed them under the dual control of the Ministers 
of Public Instruction and of Agriculture and Commerce. An adminis- 
trative order of 1881, however, made the law a dead letter oving to 
a blunder in its wording, and from 1880 to 1888 no school could be 
founded; a fact admitted in the French Senate during the Budget 
discussion of 1887, previous to which, however, in 1886, a commission 
was appointed to consider the best way of giving effect to the law of 
1880. The commission effected a compromise which took shape in 
the decree of 1888 which forms the basis of the existing agreement 
between the two Ministries. 


schools of a somewhat different type at Viergon, Voiron, and 
Armentières. These were opened in 1886 and 1887. They aresimply 
schools comprising an infant and primary elementary side, and at 
each stage technical instruction, which, commencing at the earliest 
age when of little importance, continues to the end of the course, 
when it becomes of the first moment. The apprentice passes from 
these schools either into a workshop or to a technical school in the 
proper sense. These schools really prepare for artisan and industrial 

„leading the youth right up to Vee where they ought 


tion during the first year, the time being 
equally divided the joiners’ and the fitters’ shop. Selection 
is then made, and the boy works at special work, it may be ой 
metal, wood, or textiles, but whatever the work it bears a close relation 
to the local industries. These three schools represent the official French 
solution of the problem of technical or rather craft schools. 

In 1892 the Minister 


workmen capable of producing. The schools aim to make good ар- 


stem recognises the old apprentice system to be dead. 


les which the student is to use in the workshop in oon - 
junction with his practical work. The French ideal is probably the 
more correct, What is wanted to-day is better workmen at one end 
of the scale and at the other better managers. On the whole, perhaps, 
it is in the latter we are short. The tendency in Байкай í not to 
рас men of technical knowledge or scientific att ts at the 
Yet such men are so employed in Germany 
to the advantage of German trade. 


SMOKE PREVENTION. 


Owme to the Welsh coal strike London chimneys are smoking, when 
hitherto the use of “ Welsh " has been relied on to prevent the evil. 
It is a little hard on the steam producers that they should be heavily 


‘sympathises with the steam user, claim 


. refer to the many illustrations 


fined by magistrates because of unavoidable smoke. We say unavoid- 
able because in many instances there are water-tube boilers, and these 
must smoke with bituminous coal, as now com rily used, until 
such time as they can be altered by the introdu of brickwork in 
such a manner as to cure or much mitigate the evil. The Engineer 
that smoke prevention has 
. At the same time, while 
too much stress on the 

on and other means of 


been attem 


so-called remedy of more boiler room is at best often а fool's remedy 
for smoke, and even be provocative of the evil it aims to cure. 
Stated in brief, bituminous fuel gives off smoke for two reasons. 
One is that arrangements are wanting for the proper admixture of 
air with the fuel gases. This is the case with the ordinary vertical 
boiler, the locomotive boiler, and the ordinarily arranged water- 
tube boiler. It is not the case with the Lancashire boiler nor with 
the locomotive boiler as employed on railway duty, as to which sub- 
ject more anon. 

The second reason ie, that the gases are not allowed to attain 
or retain a sufficient temperature to effect their own complete com- 
bastion. Both the foregoing reasons are frequently fourd to exist 
together when smoke cannot fail to be produced in dense volumes. 
Clearly, if these are the reasons for smoke existing, the opposite con- 
ditions will effect smoke prevention. First, аз to the question of 
furnace arrangement. The locomotive type boiler is a very bad 
smoker; the locomotive proper is very fairly a non-smoker. The 
difference as regards structural arrangements is, that the latter has a 


-brick arch projecting from the lower part of the tubs. plate well 


forward towards the fire door. This compels the products of 
combustion to travel to a point where they nieet air coming in 
at the door scoop, and the mixed gases aud air then freely burn in 
the upper half of the fire-box and enter the tube fully 
burned and hot; whereas, without the arch, the gases produced from 
the fuel pass unharmed direct to the tubes, and farther comba:tion 
is hopeless. In the vertical boiler the same happens, and may be 


prevented by the use of a projecting diaphragm to compel all the 


roducts of combustion to intermiogle near the door іо presence of 
ly admitted air. In the water-tube boiler there is direct passing 

of gases from the fuel bed to the water-Labes, à wrong arrangement, 
to be prevented by an arch over the furnace to compel the gases to 
stream over the whole length of the fire, together with the door- 
admitted air. All this is structurally carried out in Lancashire, 


Cornish, or Scotch marine-boiler farnaces, the final combustion 


taking place at the bridge. Why, then, are this last class of boilers, 
though better than the former, still smckers, often to a serious 
extent, even with the best and most careful . For an 
explanation we must look to our second reason - lack of 
sofficient tem ure. In a furnace more or legs bounded 
by water-cooled plates, heat is abstracted from the fire and flames во 
rapidly that, with bituminous fael, smoke is inevitable. Tae vertical, 
the locomotive, and the Lancashire boiler have their fires. quite sur- 
rounded by water-cooled surfaces; the water-tabe boiler has one 
surface only, that above the fire. In.the locomotive the brick arch 
eliminates one such surface as well as improves the structural 
atrangements, and we see at once the double benefit. Tie le:son we 
have endeavoured more than once to inculcate from this reasoning 
and from observation and experience of many thousand boilers, is that 
а covering or shielding of pointer pig, ки by means of brick- 
work will result in perfect combustion. Experiment only can fix the 
ratio of brick sm fa to be pe: hice | 

We have rings of brick in the furnace crown, cellular 
work or its equivalent, and we are of opinion that a genuine 
че to solve the smoke difficulty in this direction would be вос. 
cess 


movement of gases in water-tu 
fire-box, то of ürebrick, applied to a tubular boiler with most 
guocesaf ul t. To make smoke from bituminous coal implies that 


perhaps insufficient temperature. | 

In excellent book by W. 8. Hutton on steam boilers, we find 
the subject intelligently and would refer to this as a text- 
book w is other that mere platitude. Nor is it out of place to 
this same volume of actual types of 
boiler in order to note to what a very limited extent the principles 
we hate advocated have been considered. Tho one idea of a boiler 
designer араз to foroe nascent the ooldest surfaces 
available, design entirely the physics of combustion. 
This is not as it should be, and while we may agree with the 
Engineer in commiserating the steam users so suddenly deprived of 
their costly Welsh coal, that refuge of the engineer who has given u 
smoke prevention as beyond the power of man to attain, we wo 
still hammer away at our old note until is brought before us 
that what we advise has been properly tried and proved a failure. 


* 


paris Exbibitlon of 1900.— Applications for space 
should be sent to the secretary of the Royal Commission, St. 
Stephen’s House, Westminster, not later than August 20tb, 1596. 
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PROTECTION OF RAILWAY TRAFFIC. 


No doubt many of our readers have not forgotten the sad 
railway catastrophe of Péáge de Roussillon—a train full of 
penc stopped at a wayside station, was run into by a 
ollowing train with serions consequences. With a most 
laudable desire to obviate such accidents in the future, two 
French engineers, MM. Chauvin and Baulan, propose to 
provide the railway routes with а form of signal to be acoes- 
sible from any telegraph р To this end they propose to 
run one or two wires on the existing line of poles in sections, 
ically those of the block seotion, or such as might form 
a block section, where the line is not worked under the 
block system. A metallic circuit is to be preferred, but a 
single wire, with an earth “ return,” will meet the purpose. 
. At each telegraph post these wires are to be brought down 
the pole to an easily accessible position. At the adjoining 
signal stations, to which these wires extend, instrumenta of 
such a character as may b» selected for the purpose, as, for 
instance, loud-toned bells, or instruments capable of affording 
a distinctly visible signal, are connected. All trains are then 


to carry a battery and a means of conneoting it in circuit 
with the wires led down the telegraph poles. The insertion 


of the battery will raise the alarm or give a signal, by which 

it will be an that a train has been stopped within 

the section covered by the length of the circuit established. 
Thus, an engine breaks down; a train is derailed, or 


stopped by signal; the guard at once extends his battery wires 


to the nearest telegraph pole, places the in circuit, and 
во соптеув а signal to the station in the rear, in 
advanoe, or to $ | 

It is also pointed out that this system may be extended to 
control the signals which govern the movement of the trains, 
m may also operate bells or other signals arranged along 

e route. 

The system is one which we fear will meet with but 
little appreciation in England. The operation of the block, 
as employed on British railways, ought to insure the safety 
of a train which, from any cause, becomes for the time hors 
de combat; but should it in this fail, as we quite readily 
admit has more than once proved the cage, we greatly ques- 
tion the possible впбоевв of such а sp2ciality as proposed. 
Its only advantage over the ordinary electric blook system is 
the operation of bells, or other apparatus along the line of 
railway, so that an approaching train would receive a warn- 
T ре теа n ar Asi iden in advance of 
it. Against this to the provision in every 
train, engine, or guard’s van of a suitable battery ; the many 
connections at the telegraph „ More or lesa, sources 
of failure ; and the time occupied in coming in again 
going out of circuit. 

The system bears a somewhat distant resemblance to one 
which was in use in the early days of blook signalling, only 
with it there was no need for the battery on the train. The 
block wires were led down the poles—not at every pole, but 
at every third or fifth pole—that applicable to the up road 
on the up side of the pole, that applicable to the down road 
on the down side of the pole They were thus within easy 
reach of anyone standing at the foot of the pole. The 
ordinary signalling of the trains was carried on through 
these wires. The needle, or indicator of the instrament, h 
over to the right indicated line clear,” to the left line 
blocked.” The rupture of the wire at the telegraph pole 
broke the circuit down and prevented it from being worked. 
This was considered tantamount to a stoppage on the line, 
and any following trains were stopped and sent forward 
under extreme caution. 

In this case, the guard of a disabled train had merely to 
run to the nearest telegraph post at which the wire sa 
to the road on which he was travelling was brought down to 
within his reach and cut the connection (or, if the two lines 
Маде ач ае ата kaa The indicator by which his 
train was being signalled would thereat fall to zero, and the 
signalman would understand that the train had broken down, 
or something serious had arisen. The fact that this mode of 
signalling an interruption of the traffic was very soon aban- 
doned, and that it has not since found favour may be regarded 
as an indication of Ив unsuitability. "Very little reflection 
will be to show its weakness. It was troublesome 
to maintain, liable to derangement from workmen, and, what 


(a се] with а Planté or similar t 


is far more serious, liable to be tampered with a a 


be done. Block signalling ought to be so arranged and соп- 
ducted, that the presence of a vehicle on the rails of a 


section of line should of itself prevent, so far as the act of 
signalling is affected, the possibility of the admission of 
another train. 


CORRESPONDENCE. 


Accumulators for Lighting and Traction. 

The of Mr. Rider’s, which you print in your issue 
of the 200d ult., is interesting as the opinion of a user; 
whether the manufacturers are quite prepared to agree with 
‘all the points named is doubtful. 

Mr. Rider informs us that accumulators have earned for 
themselves a bad name in accumulator propelled cars "ч 


It is the opinion of many that items 1 and 2 are tos 
great extent due to the crude and unmechanical design and 
manufacture of the early scoumulator cars. The many 
advantages which “ the suspended an method would give 
over the antiquated way of pushing batteries under the 
seats with a crowbar is obvious. It is also possible tocharge 
че 785 N detaching апе гош the car. "T 
Wi to item 3, the ug upon a properly lai 
line would not detrimentally affect d suitable of. cell 

i of positive). This is 
amply proved by the immense mileage co by train 
lighting cells before théy become worn out. 

Referring to item 4, at least two existing types of 
batteries would be quite capable of giving, without injury, 
the ordinary starting current. | 

It ought to be pointed out in the case of accumulator 
cars, that the power house would have an ideal load, and 
that although the number of units used per mile might be 
greater, the cost per unit would be considerably less, if 
anything like care was taken in the running of the station. 
In pul peper before mentioned, the use of accumulators is 
considered, but the misuse" is intentionally or uninten- 
tionally left out. This“ misuse," as against fair M 
accounts for most of the prejudices which may still exist 
against accumulators. In most cases where accumulators are 
put in, the chief engineer knows very little preotically about 
cells, and the assistente usually know lees. It seems quite 
inconceivable that an engineer who would never dream of 
putting the mechanical portion of his plant in the hands of 
an inexperienced man, has no scruple about entrusting а 
| y costing from one to three thousand in the 
hands of an individual who usually does not know the 
difference between the various sorta of cell, and has no prac 
tical knowledge of how to use and treat them. Under these 
circumstances, the man in charge often gets good results if 
he is wiling to learn, but if he is not willing to learn or 
thinks he cannot be tanght, bad results are obtained, but 1n 
either case generally at the bo om of the battery. Most of 
the dissatisfaction experienced by some battery users is due 


of interest. 


negative battery had a charge of 30,000,-and a discharge of 
23,000, both batteries being of the same size, type and age. 
Another station battery left to take care of itself and the 
night load was found to have been discharged to 1°5 vo 
per cell for five morni The engineer in charge of 
6 a.m. to 2 p.m. shift, instead of reporting to his chief 
inability of the battery to take the enlarged night load, 
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endeavours to pat the battery right by charging at an 
increased rate ö i | 


Another battery was, by carelessness, shorted so badly 
that the connections from cell to cell were melted. 
Many of the bad effects caused by systematic over- 


discharging might be obviated by the use of an automatic . 
switch to break the circuit immediately the battery is dis- 


charged below its normal voltage. For instance, a 200-volt 
battery to have a circuit breaker to break at 198 volts. The 
great objection to this being that it might be easily tampered 


wi 

- To get the beet resulta, care needs to be taken with the 
batteries cqually as with the steam plant, and in the opinion 
of the writer, many of the failures of batteries in the past 
have been due to the culpable, nay, almost criminal negli- 
gence of the engineers under whose superintendence they 
were, 


H. Davenport. 


The Ideas of Mr. Kershaw on Ozone. | 


Mr. Kershaw’s diatribe against ozone reminds me of th 
time when chemists were sneering at what they called the 
absurd dreams of the electro-chemista. 

/ Itis now the turn of ozone to be attacked. 

The data given by Mr. Kershaw on the output of the Otto 

and Yarnold ozonisers are questionable. The yield. of 175 
and 155 grammes of ozone per H.P.-hour, of which he 
speaks, is merely due to the defective ‘and inaccurate 
methods adopted for the determination of ozone. - 
. This statement on the 175 grammes of oxone per H.P.- 
hour, produced by the Yarnold ozoniser, is comparable only 
to the one made two years ago. in pectus of the 
Commercial Ozone Syndicate, that “over 25,000 cubic feet of 
ozone, equal to 1,520,000 grammes, or 8,862: Ibs. of ozone 
could be prcduced by the Yarnold apparatus at a cost of 
2a. 10d. per hour (mare than 14 tons of ozone for about half- 
a-crown—98 lbs. of ozone for a apie Ча D). : 

Mr. Kershaw has never made a rmination of ozone, 
or else he would have known that the results obtained 
depend greatly on the method employed, the exact measure- 
ment of the air passing through the apparatus, the quantity 
of acid added to the iodide of potassium solution, the 
purity of tbe iodidé of potassium or of the hyposul- 
phite of sodium solution, &o. Errors of 50 to 80 per 
cent. are easily made, and this is why I challenge the 
accuracy of Жи baie he gives. If my point-bearing grids 
facing flat el ев give only 94 grammes per H.P.-hour, 
it is not admissible that the flat plates of the other ozone 
generators will produce either 175 or 155 grammes, or even 
70 grammes of ozone per H. P.-hour. | 

The long lepras and calculations made by Mr. Ker- 
shaw to show the comparative aotion of active oxygen, when 
employing ozone or bleaching powder, sodium bichromate, or 
permanganate, are not to the point, (Mr. Kershaw has for- 
gotten to add peroxide of hydrogen to the list of the 
oxidisers). These very familiar calculations have no value 
krepi for the simple sns ш “т is not applied at 

in the same manner üs ing er, permanganate, 
and bichromate = i 


Who has ever thought of “supplanting chlorine by ozone,” 
or of comparing the bleaching effects of ozone with those of 
bleaching powder ? 

I must refer Mr. Kershaw to page 64 of my pamphlet on 
“Ozone, its Prodaction, its Applications,” published in 
1898, and to my paper on the “ Commercial A oar org of 
Ozone,” read before the Society of Chemical Industry in 
1897, where I said that decolorisation by ozone alone is a 


myth. | 
The purification of water by ozone has the support of the 
Institut Pasteur. This can, [ believe, counter се Mr 
Kershaw's verdict ! | | 
It is a pity his criticisms are not based on facta, or on the 
observation of facts, but on the ideas he has fotmed on 
ozone by reading articles in papers on ozonisers and their 
uses. 


It is an unjust and unfounded allegation to eay that we 
do not extend the field of usefulness by steady imental 
work." Seven years ago there was not in the whole world a 
single ozoniser capable -of producing 10 grammes of ozone 
per H.P.-heur, and still les of working 10 hours without 
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breaking down; we have now some powerful, apparatus 
which can be used in а continuous process for the production 
of ozone on a commercial scale. | 

We are far from having attained perfection; we bave a 
greet deal to do as regards to the cheap production and to 
the numerous applications of oz ne to the different branches 
of industry, but Faite, Siemens, Schneller, Van der Sleen. 
Tindal, &c., we have all worked hard and perseveringly, and 
we can honestly claim to have contributed to the realisation 
of a great prozress, which others who will follow will make 


The personal opinion of Mr. Kershaw on the “economic 
failure of ozone” is not worth taking notice of. He has no 
knowledge or experience of the subject which may qualify 
bim to pass jadgment on czone. B І 

I am at а loss to understand what he means by insinuat- 
ing that there is. at present a decided attempt beiog made 
to boom ozone by the methods of modern journalism; this 
is what I call trying to add insult to injury. 

I do not want, and I suppose the other ozone makers do 
not want any boom; my business is to construct and supply 
ozonisers, and this surely is legitimate business. | 
` To give only one example of the usefulness of ozone, alone 
or in combination with chemical agents, I will say that I am 
quiie prepared to show to the editora of the ELECTRICAL 

EVIBW. an agreement signed with some manufacturers, who, 
in their London works, where I have erected an ozone 
installation, will treat 80 tons per we2k to start witb, then 
100 and 200 tons per week of a material which they found 
to be so much improved by the action of ozone that they 
undertook to pay a royalty of 7s. 6d. per ton. S 

The moral of the article in which Mr. Kershaw has tried 
to isperage the merits of ozone ія, that the more we are 
attacked, the more жыш c Мы must work, and despite 
the gloomy prophecies of Mr. Kershaw, we confidently rely 
on the greatest and most brilliant success of Ozone. 


E. Andreoli. 


Running Are Lamps in Series. 


We note in your issue of the 22nd ult. that Messrs. 
Drake & Gorham claim for themselves the honour of running 
five arc lamps of their enclosed type in series. 

We beg to state that-our enclosed lamps have been run- 
ning for over four months, five in series, cff a tramway 
circuit of 500 volts. We have found it a very simple. 
problem, presenting no difficulty whatever. | | 

We might mention that we see no difference, from an 
engineering point of view, in running either enolosed or open 
type аго lamps any number in series, which is eimp'y carry- 
ing out a well-known every day practice. | 


For the Davy Electrical Construction Company, Limited, 
| | W. J. Davy. 


The Coming B.A. Meeting.—Congress of Terrestrial 
Magnetism. — 


I notice with pleasure that at the next meeting of the 
British Association at Bristol there is to be a “ Congress.on 
Terrestrial etiam. It is to be hoped that the suggestion 
made by “ Delta” (in his articles on the electrical solar theory) 
to test the magnetism of the earth at distances of five miles 


from the surface, will be discussed, and that some steps will | 


be taken to permit the suggestion to be pnt to practical teat. 
- Zero. 


Arc Lightiog. 


The letter of Messrs. Johnson & Phillips in your issue 
July 22nd, stating that they are the leaders in all that pertains 
to aro lighting, was true only so long as they, under license 
from the patentees, made and sold the Brookic-Pell” aro 
lamp. This is evident by the way in which, whilst no 
longer able to supply. the lamp, they still continue under 
their own name to advertise its merite, its large sales, and 
what it accomplished at Portsmouth and numerous other 
towns and places. м mE 

It is idle for them to say ** Brockie-Pell" is a mere trade 
term; users of lamps and the electrical profession and trade 
know better. Mesard. Johnson & Phillips know well: that 

D 
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the term “ Brockie-Pell" is by no means a “generic” term, 
as they ray, but describes a anp with various improvements 
introduced and patented by Mr. Brockie, which oombine 
gre: simplicity in working parte, perfect steadiness in 
barning, and other important features which have been 


recognised by the leading authorities on aro lighting in this - 


country as eerentials. This fact Messrs. Johnson and 
Phillips for many years recognised by paying to the 
pitentees, Messrs., Brozkie & Pell, a considerable royalty on 
the lamp: they made; and they have also paid a royalty to 
this company on the lamps made until the termination of 
their license. They would hardly have done this for a 
** generic " term. 

| What, however, all buyers of arc lamps should know is, 
that lamps of the “ Brockie-Pell" type can now only be 
obtained from this company, and that Messrs. Johnson and 
Poillips cannot any longer supply them. We further take 
this opportunity of advising our friends and all arc lamp 
buyers, that certain lamps Messre. Johnson & Phillips are 
offering are the subjeot of pending legal proceedings on our 
n for infringement of our patents, all buyers and users 

ing liable to similar proceedings. 


A further fact is obvious, vis, that if the Brookie-Pell" - 


lamp enabled Mesars. Johnson & Phillips to become the 
leaders in all thet pertains to arc lighting, they have ceased 
to be so any longer, and the honour and responsibility reverts 
s ста as the sole owners of the patents and makers оѓ 
am 
ES Brockie-Pell Are Lamp, Limited, 
W. Snantrron, Managing Director. 


[ The matter in dispute between our correspondents is rapidly 
ming a personal one, and the controversy has now 
Rev) a stage when it may be fitly closed—Eps. ELEC. 
EV. | 


TRANSFORMER LITIGATION. 


lr would geem that Mr. Martin Racker, who has achieved 
considerable personal success in the cycling ard other indus- 
tries, is anxious to place a tax upon a large section of the 
electrical industry. In short, Mr. Racker and his friends, if 
our information is correct, have become possessed of old 
tran-former patents of Zipernowski and Deri, and after lying 
fallow for some 18 years, these patents are to be worked for 
all they are worth. It is conceivable that the position of 
alternating current rystems might become a serious one, and 
though the menace may rot be followed up, a combination 
of municipalities and companies ought to be formed. We 
have a good deal of sympathy with inventors as a rule, but 
we have none for Mr. Rucker, and we sincerely hope that 
in his «ndeavours to levy a tax upon the electrical industry, he 
will meet with no success. There appears to have been two 
patents granted in this country to Zipernowski and Deri for 
transformers in 1885, the numbers of which are 3,879 and 
5,201. The first of these is dated March 16th and the 
second April 2700. It will ba seen, therefore, that these 
patents have ooly a few months to run, and if the industry 
18 to be mulcted in royalties in respect of these, some 
expedition will be necessary, on the part of the owners; 
moreover, an extension of these patents is the least likely 
thing to happen, because the present owners are presumably 
not the original inventore, and in the second place no 
attempt whatever has been made hitherto to develop the 
patents. Assuming that Mr. Rucker is threatening 
tuppliers of electricity through the possession of the 
foregoing patents, there are two or three points we 
would commend to his notice. These are by way of a 
preliminary skirmish, because if the attempts of Mr. Rucker 
to lsy an embargo on transformer systems are serious, we 
shall have to return to the attack with heavier weapons. In 
the year 1885 а series of articles on the Zipernowski and Deri 
вуеш of distribution was communicated to the. ELECTRICAL 
R&viEW, and a reference to these will show that the system 
is embodied in the two patents to which we have alluded. 
The firat of these (3,879) practically covers a parallel system 
of distribution, and also includes a method of regulation 
whereby the E М.Е; of the generator is maintained constant. 
Mr. Rankin Kennedy, who was one of the earliest workers on 


the transformer дие suggested, in a letter to this 
journal, iu 1883, that if transformers or secondary generators 
were connected in B ipn order they then became beautifully 
self-regulating. e same authority in his small work on 
Trabsformere, published in 1887, states :— 

* A current transformer has yet to b» invented, bat 
fortunately for electrical distribution all induction ooila, 
converters, secondary generators, transformers, or trans- 
formators, by whatever name they are called are potential 
transformers, from the first one mude by Faraday 50 years 
ago down to the latest оа they are all naturally 
applicable for working in parallel connection and for trane- 
forming high розе to low potentials; but this fact lay 
ignored or unknown until 1883, when I published my dis- 
covery of it in the ELECTRICAL REVIEW.” 

In our issue of September 9th, 1887, Mr. Kennedy makes 
some bia observations on early secondary generators, and 
remarks :— | 

“ The invention which was wanting in all the schemes and 
systems to make them suocessful, was a method whereby each 
consumer in a system would obtain an independent supply 
without interfering with his neighbour's supply, and the 
discovery of self-regulation in parallel t ormers, and 

lacing them in parallel order, solved that problem. The 
ret English patent for this parallel system is Zipernowski 
and Deri’s, 1885. It is exceedingly difficalt to perceive 
where or how any inventor or patent claimant can set up a 
broad controlling claim over these or any i 
part of them. The transformer, or induction coil, is a very 


old invention, the system of distribution for electric lighting 
dates back 80 years nearly, and has been patented a score of 
times during the ten and only succesful 


past 
system, namely, the parallel system, was published by me 
in 1888. 


The second patent (5,201) relates specifically to trans- 
formers, and states that the inventors make the core of the 
induction coil of a ring of insulated iron wires іп a similar 
manner to the iron armature of а Gramme ring. This ring 
Б огюни ч ond te ic us eee 
electric current flows ugh all the convolutions of the 
primary wrapping in the same direction, and therefore no 
magnetic poles will be generated in the iron core. Shortly 
after we described the Zipernowski system in our columns 
(August Ist, 1885), in which the foregoing transformer was 
fully detailed, Mr. Eason wrote a letter to us (published 
August 15th), in which, among other observations, he 
said 


. * Mr. Gibbs, at a meeting of the Society of Engineers in 
April last, read an interesting paper on the Ganlard and 
Gibbs apparatus, and in the discussion which followed I 
called attention to the fact that in the transformers as at 
t constructed the columns were magnetically insulated 
rom each other, that the magnetic curves had for the most 
part to be completed in air, that these curves ought to be 
completed in iron, and that the iron wire oolumns ought to 
ba supplanted by a ring core similar to the Gramme 
armature on which the primary and secondary coils could he 
wound, the inductive effect being in consequence of this 
arrangement very largely increased.” 
We do not propose to say more at the present moment, 
but in this matter we are on the side of the electrical 
industry, and we shall support it in every possible way. 


LEGAL. 


CasTNRR-KELLNER ALKALI Company v. COMMERCIAL DEVELOPMENT 
OCoBPORATION. - 


Judgment. 


Он Wednesday, in the High Court of Justice, before Mr. Justice 


Bigham, sitting as an additional judge of the Chancery Division, 
judgment was given in the case of the Oastner- Kellner Alkali = 


D 


the . invention was not fit subject-matter for a patent м 
W 


showing no novelty or ingenuity. 
Mr. Fletcher Moulton, Q.C., М. Bousfield, Q. O., Mr. J. О. Graham 
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and Lord Robert Oecil were counsel for the plaintiffs; while Mr. T* 


Terrell, Q.C., Mr. Astbury, Q.O., and Mr. J. A. Gray represented the 
defendants. 


; and secondly, they deny the infringement. Both the ap- 
the plaintiffs and that of the defendants are designed for 
use in the manufacture of an article of commerce known as caustic 
soda. It is common ground that caustic soda is produced by a pro- 
cess which may be very well described as follows:—4A solution of 
salt in water is subjected to an electric current while in 
contact with mercury, the effect being that the sodium in the solu- 
tion is precipitated into the mercury, and forms the amalgam ; the 
chlorine, m is ч 5 in by 3 is, by the same 
operation, driven e form gas. The amalgam, with 
mercury and sodium, is then subjected to the operation of ordinary 
water; the chemical effect is that the sodium in the amalgam leaves 
the amalgam, and combines with the oxygen in the water, formin 
зуга of sodium, ordinarily called soda. tod 
evs 


posing 
is extracted from the amalgam is called the “combining chamber.” 
Thus the mercury is charged with and of the sodium, 
and the operation can be repeated with the same body of mercury 
for an indefinite number of times. This method of producing 
caustic soda has been matter of common knowledge for a very long 


carrying out ке proses It is to be observed that the 
Hain employ other apparatus which they think preferable.’ Bo 

employ other apparatus whic ey think preferable. So 
also with the defendants’ patent (known as Rhodin’s). Hitherto it 
has never been tried ex tally and not put to any real com- 


test, ug sum has been spent in the erection of 
plant. Bat I suppose the potentialities of both patents are con- 
sidered great enough to justify the expenditure of money which has 
been incarred in the case. Many apparatus have been from time to 
time devised for carrying out the process which I have described. 
One of them, which was frequently referred to during the trial, was 
known as the Castner apparatus, and was the subject of a patent 
out in 1832. It provides a continuous process of production 
the following way:—The vessel was divided into two parts 
a vertical diaphragm of metal. The diaphragm did not 
to the bottom of the vessel; sufficient mercury was 
poured into the vessel to touch and reach slightly 
the bottom edge of the ig m thus 
mercury the two halves of the vessel. wn the centre of the 
g through the diaphragm, was a shaft, at the bottom 
radiating paddles passing through the mercury and 
the shaft to the edge of the vessel; these paddles 
round by means of the shaft, and in so moving the 
poe Ару round the bottom of the vessel in wh 
it from the bottom of one-half of the vessel 
> other half, and so on. Above the mercury in the one half of 
vessel was introduced a quantity of salt solution; above the mer- 
the other half was introduced a quantity of water. The 
current was then applied through the salt, the paddles were 
the operation began. As the paddles moved the mercury 
mercury went through a process of charging iteelf with 
discharging the sodium contained in the salt solution. This 
— provided a means of producing canstic soda by а con- 
process, carried on by means of a quantity of mercury moving 
round and round in its containing vessel. There bad been other 
uci for producing caustic soda, and in all of them, as I 
a moving body of mercury—that is to вау, а body of mercury 
moving relatively to its containing vessel— was an essential character- 
istic. In 1894 Dr. Kellner, of Vienna, took out the 
peau now own, and which they allege the defendants have 
ged. Dr. Kellner, in his cation, describes his invention 
as an apparatus for the electro of alkaline salte, with the aid of 
a 


IEEE 
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7 Др con vessel—it does not move round and round, 
вос псов сота ere ui or forwards in its containing vessel. He 


in com with other apparatus, 
think it offered a useful alterna ve method. ad thotefo 


I 
ore comply 
with all the necessary requirements as to utility. Now, 

describing the nature of his invention in the provisional 
г арача Dr. Kellner proceeded, by means ої five 
l to show how the s us might be constructed and 
worked. The defendants pointed out at the trial that the apparatus 


described in these diagrams contemplated only a to arid fro movement 
of the bell, or line of bells, over the surface of the mercury, and they 
then turn to the complete specification, and insisted that the latter 
departed from the provisional specification in material particulars, 
which involved a fatal disconformity, inasmuch as they entirely 
destroyed the notion of a stationary mercury cathode, which was the 
essential part of the patented apparatus. 16 is necessary to remember 
how the al orig described the 3 apparatus works. 
The bell, wbich encloses or forms the mposiog chamber, and the 
open bottom of which is sealed by the mercury, is made to 
move to and fro, and in order that it may not carry the mercury 
with it as it во moves, openings in the shape of notches were made in 
the bottom edge of the bell, or, if not, aluices were made on the 
bottom of the vessel on which the bell reste. Thus the bell moves 
backwards and forwards without moving the marcury, and the mer- - 
cury which is alternately under the bell and outside the bell, is then 
in turn charged with and discharged of the sodium. Now tarn to 
the шаре» specification. We find four additional diagrams, 
Nos. 6, 7, 8, and 9. Fig. 6 is described in the complete _ 
specification as the modified construction of the apparatus shown in 
fig.2. It involves merely a in the contents of the bell, and 
the necessary alterations by the change now made to hold 
the water instead of thesolution of salt another becomes a combin- 
ing chamber instead of a decomposing chamber. The mercury 
cathode remains stationary as before, and the bell or mass of bells 
moves to and fro as originally described. This modification, in my 
opinion, involves no departure from the provisional specification. 
Bat it is upon the change introduced by figs.7 and 8 that the 
defendants mainly rely in piis mida: their defence of disconformity. 
These figures are described by 35 and 36 of paragraph 3 of the 
printed patents as a “further modified construction of the said 
appara ” vis, the apparatus which had been protected by pro- 
onal specification ; and the main question in this action, indeed, 
I am not sure that it is not in reality the only question, is whether 
they are grind a modified construction of, or whether they are 
something which involves a departure from the provisional specifica- 
tion. The change introduced by these two ы Hea and the 
description of them may be stated as follows:—lInstead 
of the bells being arranged in a straight row and made to move back- 
wards and forwards over a stationary mercury cathode in a trough ; 
they are in a circle and made to revolve over а merctry 
cathode con in a circular dish, or, being arranged in a circle, 
they may be kept fixed to the dish of mercury itself, or the bottom 
of the may be made to revolve, and the operation of charging 
rging so accomplished. This will be very briefly described 
at page 5, lines 24 to 41. The differences here introduced are two- 
fold: First, the to and fro movement of the bells is abandoned in 
favour of a circular movement; or, secondly, the the bells are kept 
fixed in a circle, and the vessel containing the mercury, or its bottom, 
is made to rotate in a circle of bells. Now І do not think that it 
matters, for the purposes at present under consideration, whether 
the bells are in a straight line or in a circle; it is true that in the 
one case the movement must be a to and fro movement, whereas in 
the other it must be a movement in а circle. What difference does 
d In one case the bells are in a row, and are moved back- 


the 5 the bells is alone made to move, presents more 
difflouity. The claim which Dr. Kellner makes will be found at page 6 


pa 

apparatus for the electrolysis of metallic salts with the aid of-a 
stationary mercury. " and then goes on to describe the use 
of & row of bells m to and fro over the mercury. 

makes no mention & stationary cathode, but describes 
what is called a modification of the apparatus, consisting of 
the rotary movement, either of the s or of the vessel 
containing the mercury. Now the defendants say that Clause 3 intro- 
duced the disconformity. They say that the stationary cathode 
vanishes in favour of a атор ага and therefore the patent is 
bad. Now I have to consider what the expression ' stationary mercury . 
cathode” in the provisional specification means. Does it mean 


possessed would read it—I mean acquainted with the fact that up to 
1894 а flowing body of mercury flowing in ite vessel as milk moves in 
a pan when it is VVV 


gal hich parts to tbe m А 
But Lord Kelvin told me, and I think he was right when he said it, 
that the centrifugal force would be extremely slight, and could not 
be said to affect the otherwise stationary character of the mercury 


the mercury, or the surface of the mercury slides under them, causing 
no substantial disturbance; this sliding is referred to at page 5 of 
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Dr. Kellner’s patent, line 24, and in the- 
line 17. Substantially, in my. opinion, tationary 

tbe mercury cathode is secured in the plaintiffs' apparatus, whether 
it is worked as described in figs. 1 to 6 or in figs. 7 and 8. A 


further disconformity, however, was relied upon; not, I think, 


very Ferne bout, as it was referred to and discussed, I 
must deal with it. It was said that Clause 4 introduced something 
not contemplated by the provisional specification. I think this claim 
to use for his patented apparatus a third electrode "—which the 
defendants say is necessary if you are to make the apparatus work 
usefully—merely describes how best the patented apparatus may be 
used. It isa means by which a smaller body of water may be em- 
ployed than would otherwise be required, which does not in any way 
enlarge the ambit of the patent, and might, without injury to the 
plaintiffs’ rights, be struck out altogether. There remains then the 
question of infringement. Now, in my view, the question of dis- 
conformity, and the question of infr ent, involve very much 
the same consideration. Mr. Terrell, the course of the case, 
during the cross-examination of Mr. Swinburne, admitted that if any 
distinction could be drawn between the rotary movement and the 
to and fro movement, then there was no practical distinction 
between the defendants’ and the plaintiffs’ apparatus. Mr. Rhodin, 
ds pente of the 5 owned by oa саша describes 

s invention at page 2 of his specification, and it is only necessary 
to read it, and to bear in mind what Kellner's invention is, in order 
to detect the similarity. Hp says at line 8: "I employ a cylin- 
drical vessel with a flat base and open top." This is the vessel 
which is to contain the mercury cathode. On the bottom of that 
vessel he placed & number of what he calls radial ribs or pro- 
jections, the object of which is to prevent the mercury from 
revolving; in other words, to secure a stationary mercury 
cathode. Having thus secured his stationary mercury cathode, 
he introduces into this cylindrical vessel another cylin- 


drical vessel concentric with tbe first. At the bottom of the. 


second vessel there is a series of tubes arranged io a circle with their 
lips just dipping into the mercury contained in the first vessel. These 
tubes correspond exactly with the circle of bells described in figs. 7 
and 8 cf the plaintiffs’ patent, and they serve precisely the same pur- 
pose. They contain the solution of salt which is to be operated 
upon, and so they form а series of decomposing chambers. 
This second vessel, containing these tubes or bells with their 
lips just dipping into the stationary mercury cathode, is tben 
“slowly” rotated so that the lips of the tubes or bells disturb 
the mercury as little as possible. Thus the electrolysis is performed. 
This seems to me to be nothing more nor lesas than the резу 
apparatus, as described in his figs. 7 and 8. The defendants вау 
that their apparatus does not introduce a stationary mercury 
cathode at all and they say that the combined action cf the ribs 
lying under the bed of mercury at the bottom of the outer vessel, and 


of the lips of the bells dipping into the top cf the mercury, and of tbe 


siow rotated movement of the inner vessel is to produce a cathode 
which is not stationary. I do not agree with this contention. The 
ribs are pat into the outer vessel for the very purpose of preventing 
the circulation of the, mercury inside its containing vessel, and as to 
the slight agitation or movement produced by the lips of the tubes 
and the rotary motion, they do not alter the real stationary character 
of the cathode. I think the plaintiffs are entitled to succeed, and I 
grant the injunction asked for. 

Mr. TERRELL: I do not ask for a stay as to costs. The taxation 
will go on in the usual course; but with regard to the operation of 
the injunction, if we lodge an a at on 

is LonpsHip: What is the tion of things? 

Mr. Таввві,: Your p now grants the injunction, and in 
cases of this sort, costs are of very little consequence. 

His Lon pen: What has been happening with regard to the writ 
up to the present time? Has there been any interim injunction ? 

Mr. TERRELL: No. 


His Говранір: Well, I shall suspend ation of the injunc- 
tion if you wish it until you have an op ty of considering your 
position, and if you thínk right to lodge an appeal, and if you lodge 
an appeal the operation of the injunction will be suspended until 
the appeal is heard. You will give the notice within 10 days. 


WEBLYN v. SHOOLBRED. 


Мв. Н. W. Varny, Officia] Referee, who recently heard this case 
(see Exec, Rev., July 22nd) has delivered judgment in the 
following terms:—In pursuance of the order of the Honourable Mr. 
Justice Hawkins in this cause and dated May 2nd, 1898, the 
whole of this cause has been tried before me as the Official Referee 
named in the said order, and I hereby find that the 
entitled in respest of his claim to recover from the 
damages for breach of contract and negligence in 
struction and fitting up of the electric lighting w 
the pleadin 
fittings, £150 the cost of restoring the said picture and loss of 
profits, and that the defendants are entitled in of their 
counterclaim to recover from the plaintiff the sum of £265 194. 10d., 
leaving the balance of £49 0s 2d. due to the plaintiff from the 
defendan dante, And I hereby order judgment to entered for the 
plaintiff against the defendants for the sum of £49 Os. 2d. and costs. 


endants as 


mentioned in 


Workmen's Dwellings,—It is stated that the City of 
London Electric Lighting Company intend erecting dwellings for 


their workmen in Southwark as soon as a proper site can be secured.. 
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defendants’ patent,- 2, 
tbe stati о: of. 


tiff is. 
of the con- 
the sums of £165 for damage done to the furniture and 
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PARLIAMENTARY. 


OnELsmA Exvxocraictry SUPPLY COMPANY. 


THA Select Committee of the House of Commons resumed its con- 
sideration of the Bill of the above company on Thursday last week, 

when Mr. Moon addressed the Committee on behalf of the promoters, 
snd at the conclusion of his address, the chairman, Mr. Ватнмов 
Jongs said: We think, having regard to the present development of 
the electrical industry, that the undertakicg of the company is of 
such magnitude and public utility as to bring the Bill within the 
са of electrical undertskings contemplated by the report of the 
Select Oommittee. Upon the evidence we are satisfied that the com- 
pany's present powers do not, and the additional powers given b 

this will not, if used with due and reasonable care and skill, an 

by means of modern machinery and appliances, which the company 
may be reasonably required to шо cause any sensible physical 
damage to the structure of the b в іп which the petitioners 
have interests, or any such discomfort to occupiers of these buildings. 
as might be reasonably complained of by such occupiers. Subject 
to the amendment of Olause 8 in accordance with the report of the 
Home Office, and the consideration of Olause 8, so far as it may 
relate to the use of the part of Mr. Pennell’s pro which has 
been purchased by the company, we declare this preamble has been 


proved. 
The clauses of the Bill were then considered and adjusted. 


BUSINESS NOTICES, &o. 


Electrica] Wares Exported. | 
WI Кире Аса. ир, 1897. | WIr me Аса. Зир, 1908. 


6 в. 6 & 

Alexandrian... 0 | Adelaide . 4,880 0 
е Teleg. mat. 85 0 Albany ve . 32 0. 
Amsterdam... 0 | Alexan ow. 47 0 
Antwerp 106 0 | Barcelona - .. 585 0 
Bombay ... 4. 28 0 Bombay... : .. 39 0 
Oalcutta * eo 22 0 Boul eee 65 0 
Oape Town 26 0 | Buenos Ayres ... .. 70 0 
Durban eee eae LEX J 120 0 Calcutta... eee 141 0 
East London [117 eee 162 0 Ca Town eee 06 23 0 
Gibraltar jii . 50 0 | Colombo... T .. 83 0 
Hamburg e. 093 0| Durban. 56 0 
Melbourne “si ... 13 0 | East London -N. 53 0 
Odessa ... 955 . . 1,000 0 Ham iss .. 70 0 
Rotterdam. Teleg. wire 284 0 | Hankow... eve we 10 0 
Rouen x .. 12 0 | Hobart Ta .. 400 0 
St. Lucia. Teleg. wire 22 0 | Hong Kong... wo. 43 0 
Melbourne. Teleg.mat. 35 0 

Naples ... без oe 60 0 

O eee e eee 20 0 

Port Elisabeth ... .. 19 0 

Rotterdam. Teleg. wire 29 0 

Bingapore 250 0 

Sydney ... * 785 0 

Wellington eee eee 387 0 

70 mat. 341 0 

н Telep. mat. 2,564 0 

Yokohama ios aes 0 

Total £1,889 0 Total £11,119 0 


Foreign Goods Transhipped. 


| Telegraph material РУ % 0 


manaua] Outing. „Ол Saturday Jast the employée of 
essrs. J. n А ual A 
was the place selected, and a most enjoyable time = 


Calcium Carbide.—Mesers. Ganz & Co., of Buda-Pesth, 
in conjunction with the Société Belge d' Aluminium, are re to 


have or ai ge К! р gus S power of the in. 
about to es works there for 
production of calcium carbide. uS SE 


Cox-Thermo Electric Company 
Wednesday, before Mr. Justice Wright, in the Com es Winding-up 
Court, on the petition of Messrs. Stanton Bros., an wis made for the 
compulsory winding-up of Cox-Thermo Electric Syndicate, Limited. 
It was stated that there was a prospect of the creditors being settled 
witb, and his Lordship, while deciding that no ground had been 
shown why the order aaked for should not go, said that if the credi- 
tors were settled with, then there could be an application to stay the 
compulsory order. | | 


„ыр amos and Motors.—An advance copy of the Elec- 
Oompany's new list of three-phase and sin e-phase motors, 
dynamos, and transformers is before us. The list contains a wider 
range of machines than in previous liste, and improvements in all 
machines. Various types of iili diras machines, and regulators 
and resistances for same, are described and illustrated, and dimen- 
sions of the various parts are given. The list consists mainly of 
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tabulated details and illustrations of this kind of plant, which іза 
beanch of the electrical business to which the Electrical Oompany, 
Limited, is giving а great deal of attention. | 


Körting and Mathiesen's Improved Heat-Comper- 
sator for Shunt Are Lamps.—The arc tension of arc lamp 
depends, as is well known, considerably on the temperature of the 
епі coil This is noticeable in all arc lamps with shunt windings, 
bat not to the same degree with differential lamps as with shunt 


lamps, as, by the former lating towards constant resistance, & 
partial compensation takes It the number of ampere turns in 
| wn f resistance 
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Fia. 2. 


turns of the series coil will be similarly redueed, until the state of 
— equilibrium is again attained. The decrease of series 
the у counteracts the increase of arc tension caused by 

of the coils, but as the regulating mechanism of a shunt 


lamp is not affected by the-series current, as the release of the 
driving mechasism only takes place, when the ampere-turns of the 
shunt coils Бате attained a certain number, the dependanoe of the 
regulating tension is under no restriction from the change of 
amperage. The firm of Köcting & Mathiesen brought out a device 

reventing the increase of the arc tension in shunt lamps, the heating 
n the regulating device being made use of to influence and iri 
ing body, whose function was to press the striking tongue of the 
driving mechanism back just as far ag the armature connected with 
the driving mechanism is drawn back in consequence of the decreased 
magnetic force by the regulating spring. The device consisted of a 
compensation strip & (fig. 1) fastened by its lower end and carrying 
at ite upper free end the striking tongae for the driving шшш i 


the bending through of X corresponded to the retrogression of the 
armature. This device was well adapted to prevent the increase of 
tension; still it had a drawback consisting in this, that the strip Ж, 
which was composed of zinc and sheet-steel, in some cases got bent 
during transportation or while in service in one direction or the other. 


Hic. 3. 


of the magnet. Both motions are approximately synchronous, so 
that neither а notable retardation nor acceleration oocurs. The 
heat compensation not only affords the practical advantage, that the 
regulating tension of the lamp can already b3 accarately adjusted 
when the coils are cold, but also the economical advantage of saving 
no inconsiderable amount of electric current. For establishments 
with chiefly arc light and fully utilised steam or electric plant, there 
si er besides the saving of. electric current, furthermore the 

vantage, that an over-loading of the machines in question, when 
simultaneously cutting in all the arc lamps, from the very first release 
of the driving mechanisms, is avoided. 


The General Power Distribating Company's Bill.— 
In the House of Commons last Friday, Mr. J. W. Lo moved 
that the Standing Order, passed on July 9204, for the suspension of 
the proceedings on this Bill till next session, be read and rescinded. 
He said that this motion raised no new matter. In drafting the 
Btanding Order he had omitted to notice that the Bill was a Lo 
Bill. .A change of words was necessary, and for that purpose he pro- 
posed a new Standing Order. The motion was agreed to, and the 
new Standing Order was passed. 

In the House of Lords on Tuesday, the Earl of Morley said that 
in consequence of the delay which had taken place in the progress of 
this Bill owing to the action of Parliament in referring the principle 
of the Bill to a committee of both Houses, he begged to move that 
the promoters of the Bill, which had passed through that House, and 
had been sent to the House of Commons, should have leave to intro- 
duce it in the next Session of Parliament; that the proceedings on 
such Bill should be pro forma only in regard to every stage through 
which the same had passed in the present Session, and that no new 
fees be charged in regard to such stages. A similar motion had been 
adopted by the House of Commons. The motion was agreed to. 


Liquidation Notice.—A general meeting of the Crystal 
Electric Lamp Company will be held at St. Stephen's Chambers, 


Telegraph Street, E. O., at 12 o'clock noon. on August 30th, to hear an 


account of the winding up from Mr. H B. Deacon, liquidator. 


- о. вота Diet ада | 
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and the slabs are separated from each other 


` by this means all rick of surface leakage on 


‘laterally through it. Two }-inch iron rods, 


in the chinas. The latter are thus strung 
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New Distribution System,—Messrs. Veritys, Ltd., are 
bringing out a new distribution system, in which the requirements 
of 200-volt supply stations appear to be most carefully pro- 
vided for. The elementary principla of the 
system is isolation, both between circuit 
and ‘circuit, and of the current-carrying 
parts from earth. In obtaining the high 
degree of insulation which they claim for 
the syatem they do not rely solely upon 
china. Fig. 1 shows a 9-way fuse box with 
the cover removed. As will bs seen, each 
fuse is mounted on a separate china slab, 


and from their supports by India-rubber; 


the pots is eliminated. To prevent surface 
leakage on the rubber each part is soaked in 
naphtha. Tests at high pressure prove this 
method of insulation to be very satisfactory. 
Referring to fig. 2, each of the china slabs 
is provided with two 4-inch holes passing 


o, c', screwed through their whole length 
and covered with sleeves of rubber tubes, 
B, B', except at their ends (which are left 
bare for the nuts), pass through these boles 


together on the rubber-covered rods and are 
clamped up by nuts at the ends of the rods. 


Rubber washers, a, a’, are inserted on the = 


rods bet ween every slab, во that the china is 
practically hung on rubber. Particular 
attention is drawn to the method of securing the slabs to their iron 
cases. The slabs are clamped together as described, forming one 


Fra. 2. 


sigid picce. The two ends, F, VI, on the }-inch rods are left conical 
: nd are inserted into two j-inch holes drilled into one end of the 


Fra. 3. 


сава. The double-shouldered nuts, p, Di, are then screwed outwards 
until their smaller shoulders enter the holes, m, Al, in the other end 


Fia. 4. 


of the case. In the sketch the nut, р!, is screwed tight up to the 
cass, and the nut, р, is in the loose position. By tightening these 
nuts against the case the two rois, and consequently the fuse ways 


carried by them, are held firmly and securely in position. The iron 
end-pieces of the boxes are cast and аге} the same size for boxes 
containing any number of ways."|,The}side] pieces] and]ialso/thef'cover 


MI 


m 
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Figa. 1. 


аге of sheet iron, and it will thus be seen that itis an easy matter 
to couple up any size of board at short notice. The connecti 

terminal is also a new feature, the essential part of it consisting 

a O-spring, whereby it is claimed that an exceedingly tight con- 
nection for the fuse may be made with an ordinary thumb nut. Two 
forms of terminals are supplied, one for back connection and one for 
front connection. The illustrations, figs. 3 and 4, explain themselves. 
Fuses with suitable lugs riveted on are supplied with the boards. 
To insert a new fase it is not necessary to unscrew the nut, the 
C-spring may be pressed down and the fuse lug inserted in the 

tion required. 


Н. M. Salmony & Co,—As already indicated in former 
issues, a change has taken place in the management of this business. 
We are informed also that with a view to extensions, the capital of 
the company has been considerably increased. It is intended to give 
8 attention to the manufacture of motors, dynamos, arc lamps, 
rheostate, and some other s ties for which the company has 
acquired agencies. In future larger stocks of staple goods will be 
kept on hand at the Charing Oroes warehouse. The new general 

of the company is Mr. Charles Leven, who has had con- 
siderable experience in the United States, where his name is familiar 
as one of the pioneers of the motor business. He has been an eleo- 
trician all his life, and has been connected with some cf the leading 
electrical concerns in America, both in man departments 
See лето ee ae Mr. Leven has a new 
motor, w the company is putting on the market, as well м а 
novel type of enclosed arc Jamp for both continuous and alternating 
current of which great things are expected. We congratulate the 
company on its improved prospecte, and wish it every success. 


Jackson, Saint & Company v. The British Electric 
Traction Compan .—This action, which was a claim for com- 
mission, was on the for hearing on Baturday last at the Liver- 
pool Assizes, before Mr. Justice Bruce and а special jury. Mr. 

Call, Q.0., announced that he and Mr. Pickfo rd, QO., had 
arranged terms u which, with his e permission, the case 
would be withdrawn. His Lordship assen 


The Jandus Lamp.—The Jandus Arc Lamp and Elec- 
tric Company has issued an abridged price list of these arc lamps. 


Laminated Leather BOUM ne have ала спо 
Hendry'w patent laminated leather belting, prod instructions, 
accompanied by a number of illustrations, for splicing. 


List.—Mr. C. E. B. Holt, of Piece Hall Yard, Bradford, 
Yorks, sends us a list of his patent automatic locking lever for elec- 
trical lifts, cranes, or other machinery. The apparatus is claimed to 

revent the crane, &o, being set in motion until the motor has 
attained its full speed. A 1 g lever is fixed to the bearings of 
the crane, and is also attached by a chain to the main starting switch 
of the motor. The lever being locked and unlocked by the moving 
of the switch to “on or off” as required, thus preventing the crane 
or lift from set in motion until the resistance has been cut out 
of circuit before it pulls the locking lever from the lifting lever. By 
this action the lifting lever will be prevented from bringing the two 
friction pulleys into gear until the motor has attained its full speed, 
thereby avoiding a severe strain and sparking оп the motor and 
blowing out the fuses as when a lift or crane is started to lift a 
dead ht, the motor under such circumstances would momen- 
tarily pull up and cause the lights to flicker all over the ligh 
1 The apparatus isa ed to the main starting switch 

e motor, 


London School Board.—The Works Committee of the 
London Bchool Board, who have been investigating the question as 
to the efficiency of the present system by which trade union rates of 


pr 
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wages and conditions of labour are intended to be secured in the 
contracts given ont by the Board, have received from the Electrical 
Trades Union а copy of the rates which have been recognised by the 
union, and which are stated to have been recognised by the majority 
of London electrical firms. The union asked that these rates should 
be inserted in any future contracta for electric lighting, but as no 
such contracts are being entered into, the Works Committee have 
made no recommendation to the Board on the subject. 


The “Dynolite” Cycle Lamp.—We have received from 
the Electric Inventions and Manufacturing Company, Limited, Man- 
chester, particulars of a new electric cycle lamp called tho Dynolite.” 
The apparatas consists of a magneto-electric machine, the armature 


that at walking 

an hour the maximur nning at 
higher s . The Weight is very little more than that) of a first- 
class oil lamp, the casing being of aluminium. 


Moter Dust Carts.—The Hackney Vestry has resolved 
to let the question of motor carts and vans wait for another year, An 
argument used in favour of delay was that the Vestry has not yet 
erected its electric light station, so would not be. able to furnish the 
current that would be required for electrical motor carts, 


Electric Cycle Lamps.—We have recently had an 
opportunity of examining some exoellent hand and lamps 
made by в. C. A. Vandervell & Oo., of Thorpe Works, Notting 
Hill A secondary battery is employed, and the plates which are of 
a special pasted grid type are mecbanically strong and appear to be 
capable of withstanding considerable. rough u бус lamps 
made by this firm have been in use for long periods, and, judging 
from plates we bave seen, they appear to wear exceedingly well. 
The one drawback against accumulator hand and cycle lamps is the 

necessity of baving them recharged, bat to obviate this culty 
Messrs. Vandervell & Oo. make a miniature set comprising j-H.P. 
gas engine with dynamo which develops 3 amperes at 10 volts. The 


set has been 


specially de for 
is built on a cast-iron bedp being 
124 inches high, and 8 inches wide. The diameter of the n7 whol is 


charging small accumulators. It 
the total length 2 fect 6 inches, 


9 inches and eter of cylinder 19 inches. The e has a 
24 inches stroke and runs approximately at 550 revolutions per 
minute. The engine is fitted with steel liner, and has a long cast- 
iron piston accurately fitted. It has adjustable bearings and tubs 

nition. The engine can be attached to an ordinary gas pipe and 
will start in 5 minutes. We witnessed the operation of starting 
and running the engine, and for a small size k runs uncommonly 


Water-Power Installation in Scotland.—Some days 
ago an installation was p for the electric lighting of Fair- 
burn House, and for driving the machinery at the sawmill at 

Instead of doing ths work by contract, Mr. Stirling, the 
proprietor, was advised to have all the water-power works—dams 
and sluices—executed by his own estate workmen. The whole works 
were planned by Mr. R. F. Yorke, and the work was eu tended 
on his behalf by Mr. Bagot. The work was commenced months 
ago. 


ELECTRIO LIGHTING NOTES. 


Aberystwith,—The municipal authority for the well- 
known watering-place of A ith bas had a report prepared by 
the Public Lights Committee on tbe lighting of the town. The tender 
of the Aberystwith and Chiswick Electricity Supply Company, 
Limited, for the proposed extension of electric ү* а in the 
Light h d been submitted to E А, Н. Preece. The еч 

g Company propose to c 8 per 10-ampere arc ps 
per annum, 34s. per standard ers afin 8-candle-power lamps or 
one 16-candle-power lamp, 5 per cent. upon the cost of the arc lighting, 
which ts 18s. per aro lamp per annum, for repairs. A er 
charge of £1 ia made for fixing the glow lamps if the sgreement is for 
leas than 16 years, all the arc and glow lamps to be alight from one 
hour after sunset to midnight. Mr. Preece considers pppoe 
charge for the arc lamps higher than was justifiable. The other 


charges were, he considered, reasonable. Eventually, after discussion, 
the whole matter was referred to Committee. It was aleo agreed that 


the gas company be asked to tender for the lighting of the town, the 
hint being thrown out that this might help to ge: easier terms with 
the electric company. 


Barnsley.—The Board of Guardians have appointed a 
committee to consider the matter of elec'rio lighting for the infir- 
mary. The scheme is estimated at fro:n £1,500 to £3,000. 


tem 


Beecles,—Last week a special meeting of the Town 
Council was held to receive the report of the Pablic Lighting 
Committee, recommending an agreement with gas company for the 
рок lighting for the ensuing year, and also the employment of 

. Medhurst to report on the lighting of the borough. The 
recommendation was adopted. ; 


Beckenham.—The Beckenham Urban District Council 
has passed a resolution: That having transferred ite provisional 
order to the Bromley Electric Light and Power Company, this 
Council is honourably bound not to give consent to the application 
of another syndicate, and refuses its consent to the applica- 
Lu eme notice has been given by Mesers. Doilmati and 

tc Adi Row К 


Belfast.—The Council has resolved: *'That-the Lady 
Mayoress be requested to open the new electric station at such date 
as may be conveniently fized by the Electric Committee." 


Bilston.—The District Council last week decided to fix 
the seal of the Oouncil to an agreement ud rip ө the provision 
of electric lighting throughout the town by the Midland Electric 
Power Distribution Company. 


Birkenhead.—The Corporation propoee to supply elec- 
trical energy to those districts which are within the juris 
diction of the Wirral Rural District Oouncil. The resident 
electrical engineer, in his report on the p 
mends that a motor generator and battery plan 
on the boundary of the borough and worked by 
Bentinck Street works, and that o pns should be equal to supply 
1,000 16-0.P. lamps. It is suggested that the plant should be of 
sufficient ca to meet the increasing demand from the outlying 
portions of Oaton. Бог this purpose the total capital outlay is esti- 
mated at £4,779, of which £2,047 will be incurred by the Oxton 
demand. The estimate of revenue is based on a charge of 7d. per unit, 
and the annual revenue, calculated on 800 lamps taken in the first two 
years, will amount to £540. The total expenditure for generating 
рр is put down at £280 per annum, showing a balance of £260. 
t the interest on the loan of £2,732 for Bidston and Noctorum 
will absorb £82; to the sinking fund, £75 will be laid aside annually 


for 25 leaving £103 for reciation, repairs, and profit. 
Wednesday’s Council meeting was to be asked to adopt the report and 
to apply to the Board of for a license. 


The Electrical Committee recommend the Council to apply to the 
Board of Trade for a license authorising the Corporation to supply 
electricity for ар апа pee purposes within the districts of 
Bidston and Noctorum, which are situated outside the borough. 
The resident electrical engineer, Mr. Bates, in a to the Com- 
mittee, estimates the probable demands of these districts at 2,000 
16-candle-power lamps. Already cffers have been promised of 590 
lights. The estimated cost of the scheme is £4,779. 


Bulawayo.—It was decided at a recent meeting of the 
Municipal Council to appoint an inspector of private electric light- 
ing installations. 


Camberwell.—At a meeting of the Camberwell Vestry 
last week the General P Committee stated that trey bad 
received a letter from the County Council on the subject of the 
poro of the County of London and Brush Provincial Electric 
Lighting Oompany to supply electricity in Camberwell from its 

erating station at Wandsworth, and asking whether the Vestry 

any objection to the proposal, or if it was inclined to insist upon 
the g station being situated within the area cf supply under 
the order. The Committee, having considered the matter, were of 
opinion that it would be most advisable, having regard to the purchase 
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clauses in the order, that the generating station should be situated 
within the parish, and on their recommendation the Vestry decided 
to inform the Council to that effect. 


Canterbury.—Owing to the many applications for current 
the Lighting Committee are considering the advisability of enlarging 
their scheme. It is saggested that an additional loan should be 
obtained of £3,0C0. 


Cardiff.—The Electrical Committee on Tuesday agein 
had before it the engineer’s recommendations that the new plant 
required for the elcctricity works be obtained from some firm other 
than that which had at present a contract very longoverdde. It will 
be remembered that after a long discussion the meeting was adjourned 
for the purpose of securing information from other municipalities as 
to their experiences with the two makers. Oa Tuesday tbis informa- 
tion was submitted, and while there was no complaint as to the new 
firm, several other corporations reported delay in the completion cf 
contracts by the firm, which is backward with work for Cardiff 
Council and others. Oouncillor Hallett had described the firm recom- 
mended by the engineer as being experimenters, and hinted at litiga- 
tiou in which they were likely to be engaged,and which would possibly 
prejudice the prompt fulfilment of the contract if let to them. The 
replies, however, showed that this drm had completed plant similar in 
character, if not in siz‘, which was working efficiently, and that they 
меге now constructing an almost identical plant for Coventry. 
Councillor Fox moved that the recommendation of their engineer be 
followed, and the contract let to the second firm. Councillor Good 
seconded. After a icng discussion an amendment was proposed by 
Councillor William Evans, and seconded by Councillor Hallett, in 
favour of the original firm. As the voting was then equal, the 
chairman {Alderman Carey) gave his casting vote in favour of the 
amendment. 


ceylon.— The Kandy Municipal Council had a discussion 
recently re electric 1 50 5 We understand, from a report in the 
Ceylon Standard, that 200 incandescent and 5 aro lamps are to be 


placed in position for public lighting. A committee has been 


appointed to settle the positions of the lamps. It appears that the | 


Gas and Water Company is to supply the light. 


Chelsea.—The Vestry has withdrawn opposition to the 
Bill cf the Ohelsea Electricity Company, the company having 
agreed to the insertion of clauses which reserve to the Veetry a piece 
of land 50 feet wide and 180 fcet deep. On the other hand, the 
Vestry has ғ greed to sell ite interest in another piece of land, and not 
to ask for compensation. The agreement was entered into on Tues- 
day last week, counsel acting for tLe Vestry. In the first place, 
opposition was taken to the Bill because of the nuisance the com- 
pany's works were to tke inbabitants in the neighbourhood. 


Clerkenwell.—The Vestry refuses to support the applica- 
tion of the Metropolitan Electric Supply Oompany for a provisional 
order for lighting this parish. 


Douglas (1.0.M),—Prof. Fleming's report on electric 
lightiog is before the Douglas Town Courcil. He argues in favour 
of municipalisatiop, and says that the prosi cts of prcfit are very 
encoursgitg. He quotes towns in Eng wheie municipal plants 
bavo been successful in the early stages. The scheme cutlined for 
Douglas would cost £25,000, exclusive of legal expenses, engineer's 
commission, and superintendence during erection, which may be set 
down at about £1,0C0. А site near the lake is suggested, provided 
the sub-soil is firm, and may be obtained reascnably. Without 
entering ir to a discussion on the merits of the various systems, Prof. 
Fleming considers that the Ligh pressure continuous current system, 
with current supplied from the generating station at 1,100 volts, and 
transformed to a low pressure of 110 volts for use for incandescent 
lighting, is the best for Dcuglas. Prof. Fleming includes a system of 
supply for 60 arc lamps, each of 560 to 600 watts, and 6,000 8-candle- 
power incandescent lampe, or their equivalent. He gives details of 
the proposed electric lighting station, engines, dynamos, and the 
necessary appliances. For the street lighting he proposes to run 


three series of 19 or 20 arc lamps, each оп а separate conduit, and 


sapplied direct with current at a preseure of 1,100. Each standard 
will be fitted with a 25-0.P. incandescent lamp bracket for lightin 
after midnight. For street lighting 91,800 units would be consumed, 
at an estimated cost of £1,374. The probable total revenue is put at 
£3,870, and the expenditure £3,813. 


Durban.—A correspondent writes:—“ During June the 
Corporation received applications for 288 additional 8-candle-power 
electric lamps, which brought the total up to 9,190 8-candle-power 
lampe. Specifications have been pre for the extension of the 
electric ligbt to the Berea. The plant, &c., is estimated to cost 
£200,000, being provided for in the New Loan Act. Underground 
cables are to be laid in the principal roads and streets, while in less 
populous districts overhead wires will be used in the meantime, as 
an economical means of supplying the light. The Council has unani- 
mously resolved to extend tbe system to the suburbs, the necessary 
preliminaries to be undertaken at once." 


Durham.—The Visiting Committee for Sedgefield 
Asylum bas reported to the Durham County Council with regard to 
electric lightirg. It is found that the power generated by the elec- 
trical plant put down a month or two ago for a portion of the 
building, was in excess of what was required, and it has been decided 
that it would be most advantageous to extend the installation toa 


portion of the main building. It was therefore proposed to introduce 


electric light into the east and west wings, and a tender had been 


obtained from the Corlett Electrical Engineering Company, Limited, 
for carrying out the extension for the sum of £1,585. This included . 
the cost of an additional battery with all necessary accessories, and a 


main cable sufficiently large for any future extension. Plans for the 

enlargement of the engine and dynamo house had been 
prepared, and tenders for the execution of the work invited. The offer 
of Mr. J. G. Gradon (£367 174. 4d ), has been accepted. The Council 
adopted the report. 


Fenton.—The Urban Council bas received a letter from the 
Potteries Electric Traction Company, Limited, giving notice of their 
intention to apply to the of Trade for a provisional order 
authorising them to supply electrical energy, for public and private 
purposes, within the area of the Fenton Urban District. Oonsidera- 
tion postponed. 

Glasgow.—After considering the report by Mr. Chamen, 
electrical engineer, as to the method of charging, the Electrical Com- 
mittes has made the following recommendations to Council to adopt 
an alternative method of charging to that at present in use, viz., that 
the fixed rate should be 4s. 61. per lamp per annum, with 94d. per 
unit additional to the 100-volt consumers, and 2d. per unit additional 
to the 200 and 250-volt consumers. 


Glossop.—Lart week the General Parposes Committee 
considered a letter from the Electrical Power Distributing Company, 
asking if the Council were willing to discuss terms with them 
arranging for a lease of the provisional oder about to be obtained 
by the Council. The letter was referred to the Electric Lighting 


Committee. ў 


Gloucester.—At last week's City Council meeting a 
batch of minates of the Electricity Supply Committee were confirmed. 
These minutes showed the progress that is bein 
to the land, buildings, &., for the electricity works. Mr. Hammond 
and Mr. Dancy having submitted plans, sections, $nd elevations of 
the buildings, particulars as to quantities will be drawn up and 
tenders advertised for. Mr. Hammond and the city surveyor are to 
report upon the four tenders received for dust destructor. 


Gorton.—The District Council last week passed a resolu- 
tion арр! ing for a provisional order. It was considered that the 
ower Distributing Company's Bill is prejudicial to the 

interests of local authorities. 


Hackney.—The Lighting Committee has gone to the 
ex | к £23 for printing 500 copies of the electric lighting order. 


Hastings,—The Electric Lighting Provisional Order Bill 


pe through the committee stage in the House of Commons 
week without opposition. 


Hull.—Last week the Electric Lighting Committee 
decided to lay a main in Westbourne Avenue, at the cost of £420. 
The electrical engineer (Mr. Barnard) reported that the new station 
in Sculcoates Lane was approaching completion, and would be ready 
for working in а few days. The tender of A. Bannister & Oo. for coal 
was accepted. 


Hyde.—A Local Government Board icquiry was held last 
week with reference to an application of the Corporation for power 
to borrow £1,000 for the purpose of electrically lighting the new 
lehting et 5 ае пме: m addition to the electric 

ighting cf the new dings, the advisability of generally adopti 
electricity in the borough is now being considered by a ab coma 
of the Corporation, upon whose recommendation a consulting engi- 
neer has been appointed. 


India.—The proposal of the superintendent and agent of 
the East Indian Railway for the lighting of the Jamalpur workshop 
with electricity has been sanctioned by the Government. There is an 
additional proposal of extending the electric illumination to the 
municipal town under certain conditions. The object of the company 
is to facilitate labour in the dark, in consequence of the increased 
demand of manufactured rolling stcck in India. 


Lancaster.—The Electricity Department have to report 

progress during the last two years. According to the annual financial 
just issued, they lost £913 Os. 6d. during the first three 

The price was then reduced, and within the last two years the profit 
has been £€86 ба. 10d. It is expected that there will be a large 
amount towards the relief of the rates in future. Many motors are 
being introduced into Lancaster кошор, the latest to adopt them 
being the executors of the late Mr. W. for the y 
Btreet sawmills. 


Leeds.— ү receiving the Royal assent to their Local 
Government Bill, the Leeds City Council have advanced another step 
in their purchase of the Yorkehire House-to-House Electricity Com- 
y's business. They will now be able to serve notices п the 
ectricity Company, examine their books, and eventually take over 
the concern. Meanwhile the company's business is extending. 


Leyton.—The Electric Lighting Committee has con- 
ferred with the electrical engineer as to the system of arc lighting in 
High Street, Leytonstone, and has instructed him to obtain one series 
of lamps from three different makers. 


Luton.—At a meeting of the Luton Corporation on 
Thursday, June 28th, the clerk produced the agreement between the 
Corporation and Mr. Albion T. Snell, electrical um rri the terms 
being to preparo a scheme and superintend its completion, and engage 
an efficient clerk of works at his own cost until supply of electric 
light, and & commission of 5 per cent. on the first £8,000 expenditure, 
and 3 per cent. on the remainder. The seal of the Council was 
affixed to the agreement. 


(Continued on page 205.) 
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THE NEW ARC WORKS, CHELMSFORD. 


IMMEDIATELY following the fire in 1896 which destroyed the 
greater portion of the old works of Messrs. Crompton & Oo., 
Limited, situated at Moulsham, Chelmsford, the firm entered 


into negotiations 
for the purchase 
of about 10 acres 
of land adjoining 
the Great Eastern 
Railway, situated 
3 of a mile. from 
the old works. The 
possession of this 
site was only ob- 
tained at the end 
of 1896, so that 
work on it could 
not be commenced 
before that date; 
but during the in- 
terval Mr. Cromp- 
ton, in company 
with Mr. Brunton, 
the manager, lost 
no opportunity of 
visiting and ex- 
amining the most 
modern engineer- 
ing shops in 
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Railwayline. Fourof these bays are provided with electrically- 
driven travelling cranes, varying from 15 tons down to 3 
tons capacity, and the remaining bays with hand power travel- 
ling cranes, bat with provision for the addition of electrical 
travelling cranes in all. Three of the largest bays are 83 
feet high up to the roof girder, and 24 feet up to the travel- 
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NUMBERING OF PANELS FROM LEFT TO RIGHT. 


Europe, and the new works which we are about to describe 
show the result of much thought and consideration of all the 
problems presented by the great question of laying out modern 


engineering works 
in the best manner 
to manufacture 
high class electri- 
cal plant cheaply 
and rapidly. The 
new works facing 
the Chelmsford 
Writtle Road con- 
siet of offices, and 
a main shop de- 
voted almost en- 
tirely to dynamo, 
motor, and trans- 
former work; 
switchboard, in- 
strument, and arc 
lamp manufacture 
being still carried 
on at the old works 
on a very large 
scale. This shop 
has a width of 260 
feet, and the pre- 
sent length is 225 


feet; but the end 


wall is removable, 
and it is contem- 
plated at no dis- 
tant date to take 
this down and 
lengthen the shop 
as the demand for 
more floor e pace 
increases. The pre- 
sent area of 260 
feet by 225 feet 
is entirely unob- 
structed by inter- 
nal walls or parti- 
tions, so that an 
uninter rupted 
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light is obtaiped all over the building. 


ling crane gantry ; 
two of these large 
bays have a span 
of 40 feet, and a 
third a span of 30 
feet. The remain- 
ing bays are 30 feet 
span, and 20 feet 
to the inside of the 
roof girder, and 16 
feet to the travel- 
ling crane gantry. 
The roofing is of 
the “saw tooth” or 
„weaving shed" 
pattern, with large 
frames, so that the 
short side, which 
is entirely of 
glass and faces 
the north, is con- 
siderably higher 
than usual, and 
thus a very regu- 
lar and perfect 
As the roof prin- 


ciples have a 30-feet span, it will be seen that the height 


of the glazing for the north light is un 


240-H.P. MULTIPOLE GENERATOR. 


view of the whole floor can be obtained from the shop managers 
offices, or from the test room offices, both of which are situated 
on a long gallery extending the full length of the near end wall 
of the building. This floor space is divided into eight bays 
running north and south, and parallel to the Great Eastern 


usual. 


The entire 
floor space is paved 
with wood blocks. 
Across the top of 
the bays the Great 
Eastern Railway 
siding was laid, 
and at rightangles 
to this a 27-inch 
gauge railway runs 
down the centre 
of each bay, there 
railways being 
connected at the 
north and south 
ends by cross rail- 
ways with turn- 
tables to each bay, 
an arrangement 
which gives ex- 
ceptional facilites 
for shifting goods 
rapidly and easily. 
After their bitter 
experience at the 
old works, Messrs. 
Crompton have 
taken special pains 
to construct the 
new building in 
the most fireproof 
manner. With the 
exception of the 
flooring . blocks, 
which, from their 
position, never can 
take fire, the whole 
of the building is 
of non-combust- 
ible materials. 
The walls are of 
bricks, the stan- 
chions, travelling 


crane girders, ard roof girders are principally of steel, the 
glazed slopes of the roof are fitted with Helliwell patent 
glazing bars, and the long slopes of the roof are covered 
with heavy corrugated sheathing in two thicknesses, spaced 


apart. 
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Across the southern end of the building runs a store for 
raw material communicating with the main building only by 
three doorways pierced in the brickwork and closed by sliding 
iron doors. One very important feature of the arrangement; 
ів, that the store of finished parts on their way to be assembled 
and made up in finished machines occupies a portion of one 
of the bays in the main building. In this space everything 
is arranged as 
conveniently es 
possible foraccess ; 
it is fenced off 
from the main 
shop by a low 
screen of iron sur- 
mounted by 
pierced ironwork, 
so that the view 
right along the 
shop is not inter- 
rupted and the 
goods inside the 
Store can be seen 
from the outside, 
although they are 
not accessible to 
the workmen. An 
important feature 
ia this shop is, 
that as the whole 
of the power is 
transmitted  elec- 
trically, shafting 
is used to a very 
small extent — in 
fact, there is only 
two short lengths 
in the whole 
building. 

As a rule, the transmission is from the generating plant 
situated close to the east wall of the building, through bare 
copper overhead mains, hung on insulators, to separate 
motors arranged to work each tool ; but in one bay, as stated 
above, there is some shafting, which is divided into two 
lengths and driven by two motors, a group of small tools 
being driven off 
each length of 
shafting. 

There are two 
8:t3 of generating 
plant, one a 240- 
Н.Р. Crompton- 
Marshall com- 
pound condensing 
slow-speed set, the 
engine being fitted 
with Proel) valve 
gear and Corliss 
exhaust valves. 
The generator has 
a 6-foot diameter 
armature built up 
on the engine 
crankshaft, and 
the eight-pole field 
magnets are all 
steel. 

The other set 
is a 200-H.P. 
Willane.Crompton 
set, the  crank- 
shaft of which is 
prolonged by an 
additional length 
of shafting, on 
which pulleys are keyed for testing purposes. This Willans 
set is also available for supplying current for driving the 
shop motors, 

Steam is provided by two Babcock & Wilcox boilera, which 
are rated at 5,000 lbs. of steam per hour. They are provided 
with two Babcock & Wilcox latest pattern Scotch furnaces 
for burning smoky coals, and they have superheaters also of 
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A MACHINE Bay. 
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the latest pattern. A Green's economiser is fitted. The 
condenser is placed above the boiler house, and is carried on 
steel stanchions. It is of the evaporative surface type made 
by Led ward, and is large enough to condense the steam when 
either of the engines is working up to 200 H.P. The vacuum 
їз obtained by an air pump on the Edwards principle, made by 
the Central Marine Works of Hartlepool, and is driven by a 
motor. The cen- 
trifugal pump for 
circulating the 
water is also elec- 
trically driven. 
The  condensing 
plant is very satis- 
factory, and it is 
not difficult to . 
maintain a 
vacuum of 25 
inches, in fact, 26 
inches have been 
obtained with a 
high barometer. 
The feed water is 
forced into the 
boiler by a three- 
throw horizontal 
pump motor 
driven. The 
Special feature of 
this is the employ- 
ment of a three- 
speed coned belt 
driving pulley. 
This allows of an 


extremely slow 
speed at times 
when the feed 


needed to the boilers is small, or a very high speed of 
the pump when a large quantity of water is to be de- 
livered, either for fire purposes or for pumping from the 
wells or from the reservoir. As the boilera have been con- 
stracted adjoining the engines, but on the outside of the 
main building and below the general level of the ground, 
the coal can be shot direct from the coal tracks into the 
bunkera, sliding 
down the inclined 
bottom of the 
bunker to a posi- 
tion close to the 
fireman in the 
front of the 
boilers. 

As these works 
are outside the 
borough bound- 
ary, they have 
been provided with 
their own water 
supply and their 
own sewage sys- 
tem, several wells 
being sunk and 
connected by pip- 
ing, so that an 
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excellent supply 
of water is ob- 
tained. In addi- 


tion to these, a 
reservoir has been 
constructed at the 
lower end of the 
plot, cement lined, 
and capable of 
holding 500,000 
gallons of water. To this reservoir the whole of the 
rain water pipes from the buildings are led. For dealing 
with the sewage at the lower end of the ground, a system of 
tanks on the Scott-Moncrieff system have been put down. 
The sewage passes into the first of these tanks, which is a 
closed one, and there ferments under aerobic conditions, then 
enters a second tank, where it is attacked by, anaerobic 
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organisms, and thence it passes through filter beds, where it 
is mineralised, i.e., the decomposed products are turned into 
mineral salts by the action of nitriting organisms. The 
efluent from the last tanks is quite clear and free from 


one for the smiths’ work, another for the enamelling work 
on the electrical heating and cooking apparatus, a third for 
smiths and carpenters, and a fourth for casting. 

Alongside the enamelling shop is a complete apparatus for 


GENERAL VIEW FROM GALLERY AND SHOP MANAGER'S OFFICE. 


smell, and, although an excellent fertiliser, it is not capable 
of again decomposing and becoming a nuisance, as it no 
longer contains any organic matter ia an unstable con- 
tion, 
The offices, which front on the main road, measure 160 


AN ERECTING BAY. 


feet by 30 feet. The drawing offices, at the one end, are lofty 

and well lighted, the commercial offices being at the other 

end with the private offices of the staff batween them. 
Oatside the main edifice are several detached buildings, 


making Dowson gas to supply the whole works for heating 
stoves, soldering, brazing, and similar purposes. 

The furnace in the enamelling department is of simple 
construction, it is, in fact, an unusually large muffle furnace 
fired by Dowson gas. In this furnace, not only the electri- 
cal and cooking goods are enamelled, but the supports and 
girders which carry the Crompton system of underground 
mains are enamelled to any desired colour, while the covers 
of cut-out boxes, distribution or transformer boxes can be 
enamelled on the inner side. Messrs. Crompton find this 
enamelling system of insulation ғо perfect and ко durable 
that they are extending it to many other parts of the elec- 
trical goods manufactured by them. 

The switchboard has been designed in an exceptionally 
substantial manner, and represents Messra. Crompton and 
Co.'s latest practice as regards details of the switches and 
other gear for low tension distribution. The switches are 
all of very heavy pattern, and with bright steel insulated 
handles. Each switch is also provided with a separate and 
easily renewable sparking piece, by means of which all burn- 
ing of the current-carrying contacts is avoided. 

The automatic cut-outs are modifications of the pattern 
which they have been successfully making for so long, and 
which are very largely in use in so many of the low tension 
central stitions as zero cut-outs on the dynamo panels. In 
the case of the present switchboard they are used as excess 
cut-outs. 

The instruments are of their latest dead-beat permanent 
magnet pattern, and have an accuracy within } per cent. 
These instruments respond very rapidly to the slightest 
changes of loid, indicating the correct reading at once 
without any preliminary swinging of the needle. The whole 
of these fittings are mount2d on 14-inch slate panels carried 
in a heavy iron frame, and no wood work is used in connection 
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with the frame at all. The dynamo panels are arranged on 
the left hand facing the board, and the circuit panels on the 
right hand. In the centre is placed, first, panel No. 4, con- 
taining an arrangement of heavy plug bare, by which any 
combination  be- 
tween the two 
dynamos ard the 
two main circuits 
can be made. 


Next to this comes 

No. 5, supplying — a 
current up to Gui c a "0 _ 
1,200 amperes for Fs 


the use of the || Wi - 
testing depart- UM 
ment, containing 1 ЕЕ 
main switch, main — "—— A 
fuser, ammeter, 
and on the other 
pole an excess cut- 
out. Panels Nos. 
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i 
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1 BU 
6 and 7 are de- а С, 
voted to the ee w / 
various circuits E / —— Pr. 
distributing power LE гү; 
and light througk - 


out the works, the 
upper six circuits 
being lighting cir- 
cuits, the lower tix 
motor circuits. 
No. 8 is a spare 
panel for addi- 
tional circuits, 
and No. 1 a spare panel for an additional dynamo. No. 2 is 
a panel for the 240 H.P. Crompton multipolar dynamo 
with Marshall compound engine, and contains an ammeter 
to 1,500 amperes, voltmeter, main switch, fuses, shunt 
regulating switch, and on the other pole an excess cut-out. 
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No. 8 is а panel for the 200 Н.Р. Crompton-Willans set, 
and contains a similar set of instruments to No. 2. This 
engine is chiefly used for heavy testing, and has a length of 
shafting coupled to one end of its crankshaft, it has also at 
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Heavy ARMATURE AND TESTING Bay. 


the other end of its crankshaft a dynamo, and it can be 
used for power and ligbt throughout the shops in the place 
of the Crompton-Marsball set, or in parallel with the same 
if so desired. The usual method of running is to supply 
the shops from 
the Crompton- 
Marshall set, aud 
a large amount of 
testing is done by 
the same set at 
the same time by 
means of motors. 
If an unusually 
heavy large ma- 
chine has to be 
tested, it is belted 
on to the shaft 
connected with 
the Crompton- 
Willans set and 
run independ- 
ently of the shops. 

The testing de- 
partment is situ- 
ated in the south- 
east corner of the 
works. No special 


7 


~ * 
P ч 
PM. 
Р te 7 
r 
r— 
= 


MN 
ER 


mew. . 7. H Ne provided for this, 


the main shop has 
been railed off. 
By this means 
the transference 
of the machinery to and from the test room is effected 
with the minimum of labour and by one of the ordinary 
shop travellers. This department covers a floor space of 
about 3,000 square feet, part of which is covered by the 
instrument gallery. In addition to this, in three other parts 
of the shop there are special enclosures, one for testing 
armatures during the process of manufacture, another for 
testing transformers during and after manufacture, and a 
third containing the water and other resistances used for 
high tension tests. Near the middle of the test room is 
a 200 H.P. Willans engine, to one end of whose crankshaft 
is connected a heavy testing shaft provided with pulleys of 
various sizes. Оп either side of this shaft a series of longi- 
tudinal rails is fixed to concrete foundations in the floor, and 
by means of transverse rails on these longitudinal rails, any 
size of dynamo can be accommodated. All the larger 
dynamos, from about 50 kilowatts upwards, are belt-driven 
off this shaft. Dynamos smaller than this are tested by being 
belted to motors, the current for which is obtained from the 
shop generator. As has been already said, the steam plant com- 
prises two direct coupled sets, one of 200 H.P., the other of 
240 H.P.; it is possible in special cases to test dynamos 
taking as much as 400 H.P., half the power being delivered 
to the shaft from the Willans engine direct, and the other 
half from the Marshall engine, by means of motors. As 
duplicate boiler power has been provided, and also two 
complete sets of exhaust pipes, either of which can 
be connected to the atmosphere or condenser, a8 may 
be desired, it is possible tə make steam tests, condensing 
or non-condensing, up to 250 I.H.P., and a convenient 
system of steam and exhaust valves and connections are 
being put down for this purpose. 

In testing dynamos the load is taken up on resistance 
frames of the usual kind, of which a large assortment is pro- 
vided. Atpecial feature of these resistance frames, is that they 
are self-contained, each having its own commutating board 
so that various combinations of resistance can be made, an 
they are mounted on wheels. By this means it is possible 
(since the current is measured by potentiometer methods) in 
most cases to bring the resistance frame close to the machine, 
and во avoid having long lengths of cable about the test room. 
Occasionally the load is taken up by coils of wire under water, 
and suitable arrangements have been provided for this, by 
means of which a continuous supply of water is supplied. 
These water-cooled resistances are arranged in the same 
building as the water resistances for the high tension tests. 

A dynamo or motor undergoing tests has the whole of 
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the measurements made in a room on the testing gallery 
overlooking the testing beds. In this room are provided :— 
Four Orompton potentiometer sets for continuous current 


Опе Wheatstone bridge. 

A complete range of electro-dynamometers for measuring 
alternate currente, either low or high tension, from 01 of 
an ampere and upwards. 

Also wattmeters measuring from 10 watts upwards, and a 
complete range of electrostatic voltmeters from 10 volts to 


As the continuous current testing is carried ont entirely 
by the Crompton dynamometer method, no heavy current 
cables need be brought into the testing cabin at all for this, 
only small potential leads being required. For the alternate 
current tests the ordinary cables are brought in. 

When a moderate size dynamo or motor has to be tested, 
it is dropped on to the testing bed by an eiectrically-driven 
traveller, fixed down by the test room staff, belted (in the 
case of a dynamo) on to one of the test room motors, the 
resistance frame is run up alongside and connected on ; a pair 
of light potential leads are run on crutches to terminals on 
the nearest stancheon, which communicate by permanent 
wiring to the instrument gallery. An attendant takes his 
aa at the commutator end of the machine to be tested, 

& 8 
machine is started up and the load put on (a rough indica- 
tion being given by the amperemeter near the resistance 
frame), the brushes are adjusted, and when everything is 
ready accurate readings commence. In the instrument 
gallery is a large centre seconds clock, and speeds are taken 
in the following manner :—A signal is given to the dynamo 
attendant to пер. At а second signal the speed counter 
is put in to the end of the dynamo spindle; at a third signal, 
exactly half a minute after the second, it is withdrawn, and 
the reading communicated to the instrament gallery by 
speaking tube. During this half minute several accurate 
readings of current and E.M.F. are taken by means of 
the pofentiometer. The machine is then left to run for a 
Bum hours at full load depending on its size, usually 
from three to six, and sometimes 12 hours. At the end of 


this pron the machine is stopped for a few momenta to 
enable temperatures to be taken.. It is then started up 


again and complete series of readings at all loads is taken, 
after which ít is stopped and the whole of the resistances are 
measured and the insulation tested. If the machine is eatis- 
factory, it is retarned to the shops to be finished off. Before 
this testing, however, the armature, the most impor tant 
of the machine, has already been tested twice if not 
times; firstly, 28 soon as it is wound, and before the 
commutator is fixed; secondly, when the commutator is 
fixed ; and, thirdly, when the armature is finished, so that if 
any fault should exist it is discovered at as early a stage as 
ible during manufacture. There are several pre- 
imi which an armature has to pass before it is 
allowed to be put into its field. First, a galvanometer test 
by which the resistance of all its sections is compared ; 
secondly, an alternate current teat, by means of which, 
should there be any short-circuited sections, these are burnt 
out; and, thirdly, а test of insulation. This latter is usually 
carried out by means of an alternate current transformer 
with an adjustable secondary voltage. The test pressure 
а "ES is an alternating E.M.F. 14 times the working 
К. .F. The transformer used for this purpose сап be 
adjusted to give any secondary voltage between 200 and 10,000 
volta, With a transformer of this kind 50,000 volts have 
been successfully dealt with for other purposes. 
As regards the field magnet coils of machines, immediately 
they leave the winding heads the resistance is measured, the 
turns and gauge of wire are recorded, and an irsulation test is 


As regards alternators, the usual insulation and resistance 
test, as mentioned above, are carried out during manufacture, 
the insulation being tested at double the working voltage in 
this case. Similar tests are applied to transformers. The 
final tests on transformers include the measurement of the 
open circuit watte, the primary and secondary voltage at 
various loads, and of the fall of secondary E. M. F. as the load 
is increased. A final insulation test is taken with every 
transformer when it is complete with all ita fittings in its case. 
The standard to which all test room measurements, whether 


counter and electric bell in readiness. The 


electricity for lighting and haulage porposos 


. continuons or alternating current, is referred, is the Olark 


cell. By means of the Orompton potentiometer, continnous 
current instruments of all kinds can be readily checked and 
compared with this cell, and the alternate current instruments 
(electro-dynamometers and electrostatic voltmeters) can ba 
also referred to the same standard, if a comparison is made 
first with the continuous current. 

We have quite recently had the pleasure of privately 
inspecting every part of Messrs. Orompton's new works, and 
we should scarcely be accused of overstating the case by 
saying that it would be difficult to find a better laid out 
shop for electrical engineering in the kingdom, everything 
that human forethonght and experience can suggest in the 
way of labonr-saving applianoes and economical production 
being very much in evidence, some beautiful American tools, 
which the space at our command will not permit us to touch 
upon here, being by no means the least important. | 

With such a combination of machinery, and with the 
experience gained by years of study of Continental methods, 
Messrs. Crompton should have no difficulty in meeting the 
enterprising German or other foreigner on his own ground, 
and competing on favourable terms for the world’s require- 
ments in electrical manufactures, and we heartily wish them, 
as pioneers of the best type when nearly everything 
electrical was, more or less, under the control of unscru- 


pulous company promoters and speculators, many years of 


financial snooess as a justly earned compensation for 
and undeserved ора, m 


ELEOTRIO LIGHTING NOTES. 


(Continued from page 900.) 


Liverpool.—In reference to the power station to be 
erected upon the Pumpflelds Estate, the Generating Stations Com- 
mittee have passed the following resolutions :—“ That the city elec- 
trical engineer be instructed to farnish the Corporation surveyor with 
the necessary information to enable him to prepare the actual working 
plan for the buildings, the engine house to be made sufficiently high 
to admit of the use of engines, each of 2,400 H.P.; and “that the city 
electrical engineer be authorised to obtain tenders for the supply of 
14 steel Lancashire boilers from a list of firms submitted to and ap- 
proved by the Committee.” 


Machynlleth.—1In common with other watering places 
of North Wales, Barmouth, Towyn, and Aberdovey, Machynlleth is 
yielding allegiance to the clectric light system, and a company is 
about to be formed for the purpose of installing electric light in the 
town. Influential persons are already, indeed, negotiating for the 
purchase of certain properties situated within a mile of the town 
with a view to securing the necessary water-power. 


Manchester.—In the Manchester Corporation accounts 
just published, the net revenue of the electricity department for the 
TE with к Aes Yi сменадан to савая 178. 4d., as Ye 

wi 16, s. or the corresponding in 1897, 
showing a decrease on the year of £3,289 10s. 91. sig Needham 
and Hesketh, newly elected councillors, bave been appointed to fill 
vacancies on the Electricity Committee.—Messrs. W. T. Glover & Oo., 
the Salford electrical engineers, have, it is reported, secured a large 
piece of land in Trafford Park, Manchester, for the erection of works, 
and they will supply electric power and light to the Park.—At the 
monthly meeting of the Stretford Urban District Oouncil held on 
Taesday evening, it was decided to postpone for a month the 
up of the provisional order of 1897, authorising the supply of 

throughout the district, 
and also the | guna of a consulting engineer.—The Whitefield 
District Council will oppose the Bill of the General Power Distri- 
buting Company on the second reading. | 


Newcastle-on-Tyne.— At the last Council meeting 
Alderman Armetrong seid that tenders had been received for the 
supply of machinery for the electric lighting installation, They 
would be dealt with by the Committee in due course, and would 

robably be brought up for consideration at the next meeting of the 
Bouncil, after the sanction of the Local Government Board to pur- 
chase land for the station had been received. 


Newcastle-under-Lyme.—Notices having been received 
from two сошрапієв of treir intention to apply to the Board of 
Trade for power to supply the electric light in the borough, the Town 
Clerk has been instructed to oppose the applications, and to apply 
to the Board of Trade for power to supply electricity for public and 
private purposes witbin the district. 


Petersfield.—At the last meeting of Urban District 
Council the report and draft scheme of Mr. A. H. Preece for estab- 
lishing an electricity supply station in Petersfield was read and 
referred without comment to the Lighting Committee to consider and 
report at the next meeting. The scheme provides for street light- 
ing by means of arc lamps in the main streets and glow lamps in the 
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side streets. Allowance is made for 1,000 private lampe, and the 
total horse-power required will be 70. The estimated “ү ехреп- 
diture upon this scheme is put at £1,875 for еее plant, £1,000 
for mains, and £875 for lamps, poste, &c. e annual expenditure, 
including repayment of loan with interest, is estimated at £811 5s., 
and the income £783 108., including £525 from private lighting. It 
is clearly pointed out that the success cf the undertaking depends 
upon the support from private consumers. 


St. Marylebone.—On the motion of Mr. Martin Morris, 
the Baths Committee of the Marylebone Vestry Бате been empowered 
to make inquiries as to the cost of providing plant at the baths and 
wash-houses to enable the Vestry to generate electricity for the 
lighting of those buildings. 


St. Pancras.—The Electricity Committee advises thet 
56 arc lamps, hitherto switched out at 1 a.m., be kept alight through- 
out the night at an extra cost of £250 per annum. 


. Southampton.—At a meeting of the Council on July 
19th it was decided to give two yearly increments of £20 each to the 
electrical engineer. Last week, at a meeting of the corporate body, 
a proposal was made to rescind the previous resolution, it being urged 
that it was wrong in principle to give prospective increases of salary. 
In answer to this contention, the chairman of the Lighting Com- 
mittee submitted that it would be child’s play to pass a resolution at 
one meeting and rescind it at the next. Ona vote being taken, the 
resolution to rescind the previous one was carried by 17 to 14. There- 

upon a member gave notice that at the next meeting he would 

propose that the resolution just passed be rescinded, as there was а 
small attendance of members, and the question was of so much 
importance that it ought to be carefully considered. 


. Stirling.—Last Friday the Police Commission had a 
lengthy debate with reference to the Touch water-power 
electric lighting scheme. The matter will come up again at next 
Monday's meeting, and in the meantime the Lighting Committee is 
consi 

The Board of Trade have given official sanction to Mr. Yorke's 
scheme for the electric lighting of Btirling by means of the Touch 
water supply. 


Stoke.—The Potteries Electric Traction Company have 
informed the Stoke Council of their шерноа bo Lo гоа рк 
visional order to supply electrical energy for public and private 
pu within the Council's district. The Council will join other 
authorities in opposing the company's application if necessary. 


Taunton.—A Local Government Board inquiry was 
held Mr. H. H. Law on Wednesday last week, into the Town 
Oouncil's N for power to borrow £11,500 for the p 
of electric lighting. The Town Olerk gave a general résumé of the 
whole of the transactions which had led up to the applying for the 
loan. He farther recounted how Mesers. Kincaid, Waller & Man- 
ville, electrical experts, had been called in to advise the Corporation. 
They issued a report, and at first advised the ditare of £10,000, 
which was the amount of the loan originally to be asked for, in order 


to obtain improved „and keep pace with the extra demands 
for supplying the light. sum, however, was not found to be 
sufficient, and a supplomen amount was added, making the total 


loan £11,500. The Town Olerk then proceeded to give the history of 
the introduction of the electric light in Taunton, first by a private 
company, whose rights and р were subsequently purchased by 
the Corporation in 1892 for £9,300. The extra cost entailed by the 
electric light was £300 per annum, and the average cost for lighting 
the town by gas only before 1892 was £847 annum. The 0 

ht concern bad since been carried on with a capital of £24,000, 
Ww it was anggeeted was very moderate for an undertaking of that 
magnitude, and which was only £4,000 more than the capital of the 
original company. If this loan asked for were ted, as the Oor- 
poration hoped it would be, and the work required carried out, it 
would entail an increased expenditure in interest and sinking fund of 
about £690, but a great part of this, as Mr. Manville would tell them, 
would be saved yearly by the introduction of new machinery. 

Mr. Thornhill, the electrical engineer, read a report presented to 
the Committee in January last. The present ting plant was 
sufficient to supply 8,000 8-candle- power lamps for purposes of private 
lighting, but they were at present supplying 5,929, and had 730 lamps 
_ on order. They һай 55 arc lampe, 500 incandescent, and 8,711 

private lamps. There had never. Ба а deficiency on the works 
. since they were taken over by the Corporation. In answer to Mr. 

Clarke, witness said that of 730 "pm аг at present on order, 230 would 
be on the free wiring system.—Replyipng to Mr. Clement Smith, Mr. 
Thornhill said that the high tension cable cost £181 per mile, and 
the low tension cable £127. 

Mr. Manville, of the firm of Messrs. Kincaid, Waller & Manville, 
electrical engineers, was the next witness to give evidence, similar to 
that already 1 ven by bim in bis rt to the Council. With the new 
and improved machinery which it was proposed to get to run the 
works, and to meet the increased c emands for the light, he estimated 
that, after te for the payment of interest and sinking fund on 
the loan, there would be sn annual saving in the working expenses of 
, upwards of £500. 

There were several parties present opposing the echeme. 


Turkey.—It is reported that the Turkish Government 
has lately received a number of applications for concessions to intro- 
duce electric lighting in several towns in the provinces. 


West Ham.—The architect’s estimate for the electric 
1 of the Institute and Library shows the cost as £1,100. The 
Electric Light Committee bas power to aocept tenders and arrange 
for the supply of the fittings in time for the opening. 


' to inquire generally into the question of tramways. 


Walthamstow.—The Urban Council has resolved that 
the plans and estimates submitted by the electrical engineer be 
approved, and that application be made to the Ixcal Government 

td for sanction to Tonos £41,690 for carrying out the electric 
light scheme. 


Willesden.—We understand that the District Council has 
resolved, upon the Electric Lighting Committee's recommendation, to 
appoint an electric lighting engineer as a permanent official of the 

uncil, at a salary of £400 per annum. 


Woolwich.—The Woolwich District Electrio Light 
Company, who are about to make extensions to the electric 
light mains, have asked the Local of Health whether they will 
consider the question of street electrics lighting. In that case they 
will prepare a scheme and quote terms. The Highways and Works 
Committee will consider the matter. 


Wrexham.—At last week's ee meeting, incre = a 
long discussion respecting tbe p purobase the Willow 
г. ав for £8,000, for the purpose of erecting baths, electric light 
station, stables, &c. The Council applied some months ago to the 
Local Government Board for sanction to borrow the money to pur- 
chase the brewery, and after the Board bad held an inquiry they 
gave no definite reply, but stated that if the Council, on farther con- 
sideration, were fully satisfied that it would be desirable in the 
interests of the borough that the purchase should be made, they 
could apply again for the assent of e Board for the loan. 


ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


Birmingham.—The ГАШ Works Committe Жы п 
City Council ba t inted fro ir. 
on fro isti a of M conet Howard Lane Dessckor, a ade 


Blackpool and Fleetwood.— This system of electric 
tramways which has been described in the ErnorRICAL REVIBW, 
was opened on 30th ult. in the presence of a large company. A 
trip over the system was followed by a banquet at the Imperial 
Hydro, Blackpool, abont 100 gentlemen being present. Mr. 
G. Richardson presided. 


Bradford.—The Corporation new Bolton Road electric 
tramways were formally opened on 29th ult. Тае members of the 
Tramways and Baths Committee, and a number of invited guests, 
went for a trip over the line, and in the afternoon a luncheon was 
held at the Town Hall. Speeches were delivered by the chairman, 
Alderman Cowgill; Мг. Ј. Н. бох, the city engineer; Mr. О. Н. 
Baldwin, on bebalf of the Westinghouse Company; Mr. W. E. B. 
Priestley ; and Mr. C. E. Dowson. On Saturday and Monday a five 
minutes’ service was run. The takings on Saturday were £37 6s., and 
on Monday £36 14s. 6d. The cars were well patronised. ` 


Bristol.—The tramway trafic on Monday established a 
record for an August Bank Holiday. Last year 105 cars were run 
and 122,953 passengers carried. This year 125 cars were · run and 
146,244 carried, showing an increase of 28, 291 passengers. 
The Staple Hill Electric Line ecored the highest number, carrying 
no fewer than 33,070 passengers. 


Bromley.—The Urban District Councils of Bromley and 
Beckenham have received intimation from the Light Railway Oom- 
mission that in consequence of so much opposition the scheme for 
the construction of a light railway from Herne Hill to Farnborough 
(Kent) had been dropped by the promoters. 


Calcutta.—The question of the electric tramway service 
for Calcutta will shortly be brought forward for discassion before a 
special meeting of the Municipal Corporation. The chairman of the 
Corporation bas, accordiog to a Ма paper, been circulating a 
report on the scheme among the Commissioners. 


Chatham.—The Light Railways Commissioners on 
Tuesday held an inquiry at Chatham, with reference to the applica- 
tion of the Chatham, Gillingham, and District Electric ways 
Oompany, for powers to extend the line in High Street (East), 
Chatbam, from the Luton railway arch, up Chatham Hill, and so on 
to connect Obatham with the large and continually increasing dock- 
yard and naval district of New Brompton and Gillingham. The 
commissioners were Мг. G. A. R. Fitsgerald, М.Р. 3 
Colonel Boughey, R. E., C. S. I., and Viscount Emlyn (acting secretary). 
Mr. F. F. Smith (of the firm of Sir William Webb, Hayward and 
Switb, Rochester), appeared for the promoters. Mr. A. R. Norman 
appeared for Mr. H. Jasper and the Local Electric Lighting 
Company, who opposed the scheme; Mr. Evans Prall appeared as 
solicitor for the Brompton, Chatham, &c, Water Works Company; 
Mr. Н. P. Mann (Town Olerk), represented the Oorporaticn of 
Ohatbam; and Mr. Е. J. Berryman (Messrs. Baseet and Boucher) 
was for the Gillingham District Council There was also a large 
attendance, including the Mayor of Chatham, Oouncillor G. H. 
De la Cour, snd several Aldermen and Councillors of the Chatham 
Corporation, and other officials from the local companies. Mr. 
Fraser, engineer to the company proposers, described the proposed 
lines, and stated that there was an understanding between the 
Chatham Corporation and the company that the latter should contri- 


vol. 43. No. 1,080, Аасвт 5, 1898. THE ELECTRICAL REVIEW. 207 
bute £7,500 towards street improvements in the borough where the Lord Henniker. The line has been carried out by the Isle of Man 
lines would run. . Norman did not oppose this line, Tramways and Electric Power Company, Limited, which owns the 


and in the absence of any other opposition, the commissioners stated 
that they would recommend that the order be granted. 


Glasgow and Paisley.—The Tramway Committee of the 
Glasgow tion last week conferred with representatives from 
Paisley on the subject of extending the tramway system from Ibrox 
to Paisley, and working by electricity. Although there was no 
definite recommendation, it is understood that the Paisley represen- 
tatives were favourable to the Glasgow proposals. It is also stated 
that in the event of the extension to Paisley, and the line worked by 
electricity, Glasgow ration will make overtures to take over the 
tramway system of Paisley. 


Huddersfield, —The Tramways Committee, in further- 


Hungary.—Some trials of accumulator traction are about 
to be carried out on the Steinamanger-Rumer. Railway by the 
Hungarian State Railway authorities. 


Italy.—La Società Italiana di Elettricita, Sistema Cento 
of Milan, has arranged with the Rete Adriatica Railway authorities 
to carry out some trials with accumulator traction on the railway 
between Bologna and S. Felice-sul-Panaro. 


Johnstone,—On Saturday morning the membera and 
officials of the Johnstone Town Council left for London en route for 
m he 2 et the кш oe Traction Company. 

as gone for the purpose o iding whether to support 
the scheme for introducing the electrio trolley system to J obnipone 
vid Paisley to Glasgow. 


pany 
agreed to pay £10,000 towards the cost of the experiment, of the 
success of which they were very sanguine. If it succeeded no time 
be lost in applying electrical working to the whole of the 


e report of the board of the Metropolitan District Railway 
Company says:—" With to the application of electrical power 
to traction of trains on the Metropolitan and District lines, the 
boards of the two companies bave thought it desirable and prudent 
to have the question thoroughly studied, and bave remitted the 
matter to Bir J. Wolfe-Birry and Mr. W. H. Preece, O.B, who are 
now eagaged upon it with power to carry out certain test experi- 
ments.” 


would 
circle.” 


„ beld a public 1 on the 28th ult. into the 


W 
of the tramways, he said, was 2 miles 7 fur , and the 
estimated 


i ( practicall 

coincided with the requirements of the of Trade. He expected 

the work would be finished in two or three months. They were 
кош оно haulage, so as to save the from 


would be adopted. 'The District Oouncil were in negotiation with 
the Manchester Corporation to take over the tramways system. No 
one yet knew what profit would accrue by adopting electric haulage. 
idea was to let the Manchester Corporation lease it for three 
years experimental purposes. 


| дереп ане 5 of the tramway system are 
in t present horse power is used, but the new lines which 
are being laid down are being constructed with a view to the use of 
electricity. The contractors are Messrs. A. S. Morgan & Co., of New- 
port. Some delay has been occasioned owing to the inability of the 
contractors to obtain at once points and crossings and American 
electric bonds. The Corporation own the tramways and lease them, 
and they also control the electric lighting of the town, and are spend- 
ing a large amount just now in extensions of the latter as well as the 
tramways. 

Ramsey (I. O. H.). — The new electric tramway from 
Laxey to Douglas has been completed, after considerably less than 
12 months work. It was opened on Tuesday, August 204 by 


the way of visitors and оош between these towns and t 
intervening village of Laxey. 


Balgham Bay, the 
coer Diba Glen. 


Southport.—The report of the Sonthport Tramways 
Company announces the proposed sale of the £5 shares at £8 each to 
the British Electric Traction Company, Limited, and the shareholders 
are asked to confirm this advantageous proposal. 


Tipton.—Last week the District Council decided to 
the proposed application to Parliament of the British Electric 
lon Company for a Bill to confirm a lease of the tramways to 
that company. A sub-committee will follow the question of muni- 
cipalisation of tramways. | 
Tunbridge Wells.—The Ratepayers’ Association had a 
discussion last week re electric tramways. | 
Warwick.—The Warwick Tramways Company held an 
adjourned extraoróinary meeting on. 29th ult., when the decision of 
the previous meetiog, by which the undertaking isto be sold to the 
British Electric Traction Company, was confirmed. t 


TELEGRAPH AND TELEPHONE NOTES. 


Telegraphic Interruptions and Repairs :— | 


CABLES. Down. Bepaired, 
Bt. Oroix-Trinidad ee Nov. 80th, 1896 eee eo 
Oaimanera-Santiago de | 
Cuba ... - .. June 10th, 1898 ... - 
Amason Oompany’s ca 
Oable beyond Gurups... June 8th,1888_... - 
rus-Latakia „ ee Feb. 10th, 1898 ... ese 
ong Kong-Manila ... .. May 3rd, 1898 - 
Bolamo-Biseao is .. July 21st, 1898  ... sii 
Cape Town-Mossamedes . August 2nd, 1898 ... eee 
LANDLINBS. | 
Trans - Oontinental line be- 
yond Мало! vac 8 12th, 1896 ... ove 
Oertagena-Barranquilla — ... July 4th, 1898  ... ees 
. kok ... .. August 1st, 1898 ... m 
Indo-European NT .. July 27th, 1898 ... July 28th, 1898 


African Telegraph Scheme. — The Daily Chronicle 
Brussels ‘correspondent has obtained from Mr. R. D. L. Mohun, who 
commands the expedition for laying the telegraph in Equatorial 
Africa, the following interesti etails arn Mas undertaking. 
Mr. Mohun was formerly United States Consul at Boma, and has had 
& wide experience of African travel, baving quitted the Consular 
service fora more adventurous occupation in the service of the 


southern portion of Tanganyika, as intended, we shall be within 
reasonable distance of direct communication between the Cape and 
the Mediterranean. As regards the present undertaking, all 
the engineers are Euglish, engaged by me in London. My chief man 
is Mr. Frederick Thornton, who sat on the Plague Commission at 
Bombay. Dr. Castellote, F.R.0.8., also goes with us. We leave 
Antwerp by the German East African Mail line on August 20tb, and 
proceed to the Zambesi direct. I take with me 250 miles of wire for 
the first section, and 1,500 loads of material This represents the 
largest transport тепада in this part of Africa, carriers b: 

furnished by the Hast African Lakes Company. The first portion 

the line will run on trees, at a height of 21, feet, but these will be 


Ep" ч 
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supplanted by poles at a later period. On the second portion poles London.—The Director of Army Contracts is inviting 
will be used, because material can here be transported by river. tenders for the supply of various articles from time to time during 


The time for the completion to Stanley Falls will b» about 23 years 
from the date of commencing work, on January lst next. For the 
time being, the line will naturally serve chiefly for military purposes, 
Let me say, in conclusion, that the King has spared no expense, and 
has given me carte blanche to provide everything necessary to bring 
the ‘work to a successful issue.” 


Australians and the Pacific Cable.— We read in the 
Australian papers that at a recent meeting ef the Melbourne Chamber 
of Commerce the latest phase of the cable question was considered, 
and after a lengthy discussion the following resolution was adopted, 
a copy of which was forwarded to the Premier:—''That in the 
opinion of this council the to these colonies in the case of the 
Empire becoming invol in war has been accentuated by the 
adverse pronouncement of the departmental committee of the 
Imperial Government when reporting on the proposed extension of 
an all-British telegraph line to Australia; that the activity displayed 
by other nations in strengthening their military and naval positions 
in the neighbouring seas, and connecting them by a network of cable, 
of which they bave the exclusive or partial control, furnishes new 
and. demonstrable evidence of the necessity of the long-discussed 
cable across the Pacific, and that it be urgently suggested to the 
Premier that the Colonial Office and the Government of the Oanadian 
Dominion should be appealed to, with the view of a definite decision 
in favour of this great work being no longer delayed.” 


Interruption of Cable Communication with the 


Cape :—. 
ES East Ccast Route. 


Ponoc — Days. Section broken. 


Feb. 28th to Mar. 4th b Aden to Zanzibar. 
Mar. 19th to Mar. 25th 6 Durban to Delagoa Bay. 
May 14th to May 20th 6 si ; i 
May 24th to May 25th 1 Aden to Zanzibar. 
June 13th to June 20th 7 Mozambique to Delagoa Bay. 
June 30th to July 8th 8 Delagoa Bay to Durban. 
West Coast Route. 
P erioa ce Days. Beotion broken. 
Dec. 13/97 to Jan. 10th 28 Loanda to St. Thomé 
Mar. 17th to 2 (several days) ,, „ (for repairs). 
April 9th to April 19th 10 Sierra Leone to Accra. 
April 20th to May 5th 15 Benguela to Mossamedes. 
April 14th to May 5th 21 Cape Town to Mossamedes. 
April 27th to May 25th 28 Kotonon to St. Thom é. 
May 4th to May 14th 10 Loanda to St. Thomé. 
June 3rd to July 2nd | 


29 , T 
Aug. 2nd to (still interrupted) Cape Town to Mossamedes. 


Proposed American Pacific Cable.— The Pacific cabl: 
by which it is proposed to connect California with China and Japan, 
taking in Hawaii, the Ladrones, Carolines, and Philippiues, will be 
12,345 miles long, and will, it is estimated, cost 12,000, COO dols., 
while repairs and renewals will require annually about 500,000 dols. 
more. The directors are all men well known on the New York Stock 
Exchange, among them ru. gee J. Pierpont Morgan; while the 
preeident of the company is Mr. James meer, the president of 
the Central and South American Telegraph Company, who is one of 
the pioneers of submarine cable enterprises. The war bas, says the 
Daily Chronicle, of course, stim the desire for its early com- 
rtance is карш by the fact that all the 


pletion, and its impo 
cables crossing the Atlantic touch either English or French soil first. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Ashton-under-Lyne.—August 29th. The Electricity 
Committee want offers from persons desirous of entering into arr. nge- 
ments for the wiring of premises within the borough on any sy.tem 
of deferred реак Particulars from Messrs. Lacey, Clirehugh 
and Billar. our “ Official Notices" this week for particulars. 


Barking.— August 10th. The Council wants tenders for 
the supply and delivery of electric meters and main cut-outs fora 
period of 12 months, also for the supply of lamp brackets and 
columns, and for the free wiring of premises in the district. Mr. 
W. C. C. Hawtayne is consulting engineer. See our “ Official 
Notices” July £2nd ard for last week for particulars. 


Hull.—August 25th. The Electric Lighting Committee 
want tenders for the supply and erection of a 750-I.H.P. Willans or 
Belliss type engine, & 460-kw. bigh tension continuous current 
dynamo, and two 30-feet х 8 feet Lancashire boilere, for the electric 
light works. City electrical engineer, Mr. A. 8. Barnard. See our 
" Official Notices " July 29th. 


London.— August 15th. The managers of the Central 
London Sick Asylum District are inviting tenders for electric 
lighting plant for the new asylum, Hendon, Middlesex. Specifi- 
cation, &., from the architects, Messrs. Giles, Gough & Trollope, 
38, Craven Street, Charing Cross, W.C. See our Official Notices 
July 22nd for particulars. 


the next 12 months. Among the items are electrical instruments, 
India-rubber goods, metals (copper, lead, zinc, tin sheet), telegraph 
cable and wire. Particulars from the Director, War Office, Pall 


Mall, 8.W. 
Lendon.—Augu:t 17th. The East Indian Railway 


Company is inviting tenders for the supply and delivery of electric 
overhead travelling cranes and a steam electric power plant. Speci- 
figations to be seen at the offices, Nicholas Lane, London, E. O. 
Ténders are to be sent to Mr. A. P. Dunstan, secretary, 
“Tender for Travelling Oraues, or as the case may be, not later 
than 1 p.m. on 17th inst. The company reserve to itself the right to 
divide the order. A 21s. fee is charged for each specification. 


.Rochdale. — September 6th. The Corporation wants 
tepders for the supply of boilers, economisers, condensing plant, 
feed pumps, steam and exhaust piping, travelling crane, switchboard, 
acpumulators, and cables for the electricity installation which is to 

engineers, Messrs. Lacey, Clirehugh and 


Ets down. Consulting 
. Sillar. See this week's “Official Notices" for particulars of the 


various sections. 


Roumania,—S-ptember 22ad. "Tenders are being invited 
until September 220d the municipal authorities of Braila, 
Roumania, for the con for the electric lighting of the town. 
Particulars may be obtained from, and tenders are to be sent to, 
La Mairie de Draila, Roumania. 


Russia.—Tenders are being invited until August 13th 
by the municipal authorities of Tiflis, for the erection and 
equipment of a central station for the electric lighting, by means of 
arc lamps, of the public streets in the centre of the town. i 
тау be obtained from, and tenders to be sent to, La Mairie de Tiflis, 


Russia.—M. J. Kobelzky, ingenieur des mines at Kieff 
(Krechtchatch, 50), Russia, is at present inviting tenders for the oon- 
struction of an railway about 15 kilometres long, between 
5 Ma and Kieff. Particulars may be obtained from M. 

obelzky 


Shanghai.—August 10th. The Shanghai Municipal 
Council invites tenders for the supply of two 100-kw. direct 

steam alternators, switchboard, water-tube boiler. i 

and specifications to be obtained from Messrs. John Pook & Co., 8, 
Jeffreys Square, St. Mary Axe, E. O., to whom tenders have to be sent. 
Beo our “ Official Notices ” June 24th. | 


Shoreditch.—August 15th. The Vestry invites tenders 
for the erection of a new battery room, boiler house, and extension 
of offices at. the Electricity Supply Station, Coronet Street, 
Saoreditch. Drawings, specitications, &c., at the offices of Messrs. 
Kincaid, Waller & Manville. 

Westmcath.—August 11th. Tenders are invited for the 
fitting up of eight electric bells and index-bosrd, also a speaking 
ү, in ш Westmeath County Infirmary. Tenders to the Infirmary, 

estmeath. 


Wimbledon. — Augast 29th, The District Council 
invites tenders for the supply, delivery, and erection of pipe work. 
n A. Ho Preces, consulting engineer. See our Official Notices” 

we 


CLOSED. 


France.—As the result of the recent adjudication the 
French Post and Telegraph Authorities in Paris has jast given out 


orders as follows :—(1) 100 kilometres of submarine cable соге, the 


India-Rubber and Gutta-Percha Company of Persan-Beaumont, 
£3,080; (2) 100 kilometres ditto, Le Société Industrielle des Tele- 
phones of Paris, £3,108; (3) 5 tons of galvanised iron wire, 24 mm. 
diam., Les Forged des Franche-Comté, £558; (4) 50 tons ditto, 
Mesers. Lazsre Weiller & Oo., Paris, £560; (5) 60 tons of galvanised 
iron wire, 7 mm. diam., M. J. Marcellot, of Eurville, Vaute Marne, 
£605, and 60 tons ditto, Messrs. Lazare Weiller & Co., £612. 


Lanarkshire.—The Lower District Committee of the 
Lanarkshire County Council have accepted the tender of Messrs. 
Claud Hamilton, Limited, electricians, аот. for an internal tele- 

hone installation between the pavilions, lodge, and administration 
buildings. The price was £54. 


London.—The Metropolitan Asylums Board has con- 
sidered the various tenders sent in for the supply of engines, boilers, 
and dynamos for the proposed electric lighting installation at the 
Northern Hospitel. Twelve firms tendered for the dynamos and 
engines and for the spare armature, the contract being given to the 
Iodia-Rabber, Gutta-Percha, and Telegraph Works Company, at 
£1,705, and £71 for the spare armature. Seven firms tendered for 
the supply of the boilers, the contract being handed to Messrs. Е. 
Taylor & Sons, of Marsden, Yorkshire, at £725. 


London.—The London School Board received the follow- 
ing tenders for the supply of a duplicate plant for the electric lighting 
of the Shaftesbury training ship, including an engine, dynamo, 
batteries, and wiring :—- 

Drake & Gorham . £1,369 
1,360 
812 


C n;. 
Laing, Wharton & Down, Limited E Ls s - — | 
H. F. Joel & Co. and T. Potter & Sons United, Limited (accepted) 1,190 
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Weolverhampton.— On Tuesday the Town Council, on the 
recommendation of the Electric Lighting Committee, accepted the 
tender of Messrs. Callender’s Oable aud Construction Company, 
Lámited, for the supply snd laying cf mains at an estimated cost of 
£898 128. 1d., and also the tender of Messrs. Willcock & Co, 
amounting to £379 for the construction of a new sub-station adjoin- 
ing the Exchange Hall. 


NOTES. 


Provisional Orders.—The Obaring Croes and Strard 
Electricity Sapply Corporation, Limited, inform us that the 
provisional order granted to this corporation by the 
Board of Trade, enabling it to supply electric energy 
in that part of the St. Giles's and Holborn districts lying to 


the South of New Oxford Street and High Holborn respec- 


tively has now been confirmed by Parliament, and only awaits 
the Royal Assent to become law. 


Crystal Palace School of Practical Engineering.— 
The list of certificates awarded by the examiners was 
announced at a meeting of the students and friends in the 


lecture theatre of the school on Thursday, August 4th. Mr. . 


Byland Roche, consulting engineer to the London, 
Cha 
students. 


Munro and Jamieson’s Pocket-Book of Electrical 
Rules and Tables.—The 18th edition of this pccket-book. 


has just appeared. The previous issue has been thoroughly 
revised, obsolete matter weeded ont, important fresh contri- 
butions added, and the whole re-paged, as well as re-indexed, 
in order to keep it as far 8 possible of a convenient size for 
easy reference, and well up to date. 


Electricity in Surgery.—In his presidential address to 
the British Medios! va de 

Dr. John Dancan said :—* The other improvement to which 
I venture to direct your attention is the introduction of 
electricity into the infirmary. For 30 years I have preached 
in and out of season the surgical uses of electrolysis, but I 
feel assured that even now it 
ciation it deserves, Yet in cirsoid aneurism no other 
treatment can be compared with it fora moment.  1n1:evus 
of the usual mixed variety if you desire to avoid a scar there 
is nothing so sure and so safe. It does excellently in some 
other forms of angioma. It gives good results in Hier It 
is useful in uterine fibroma. It is an efficient depilatory. 
Many of these are common diseases which ought to be treated 
by the ordinary surgeon, and I have hope, now that elec- 


tricity is being introduced into our infirmaries, that elec-. 


trolysis will come into greater favour, and that the surgeon 
will bave no more hesitation in employing it in suitable 
cases than in performing lithotomy or amputating a finger.” 


Shock Fatalities —A Paris telegram says that on the 


morning of the 28th ult. three workmen fell down dead while 
endeavouring to extinguish a fire which had broken out in a 


workshop at Puteaux. It is supposed that they came in con- 
tact with the electric light wires, off which the gutta-percha 
covering had been burned, and that the ekctric current was 
the cause of death. 


Presentatien.—Mr. George C. Sillar, who, as already 
announced, has recently been appointed general manager of 
the Otis Elevator oe Limited, was presented last 
Wednesday evening at Faloon Works by his late fellow- 
employés in the employ of the Brush Electrical Engineering 
Соры, Limited, with a silver salver, two silver goblets, 
and an illuminated address containing over 800 signatures. 
Mr. R. Peroy Sellon, the general manager of the Brush 
Company, presided, and speeches were made during the 
ceremony. 


Appointment Vacant.— The Ashton-under-Lyre Elec- 
tricity Committee want applications for the appointment 
of a borough electrical engineer, at £250 рег annum. 
Experience of central station working and a knowledge of 
dust destructors essential. See our Official Notices " this 
week for pa: ticulars. 


and Dover Railway, presided, and addressed the 


Association Surgery Section last week, . 


not met with the appre- 


Personal.—At a monthly meeting of the Wolverhampton 
Town Council on. Tuesday Mr. Oharles E. C. Shawfield was, 
on the recommendation of the General Pu Committee, 
appointed borough electrical engineer for а period of 12 
months, at the salary of £200. The appointment of a new 
engineer had become necessary in consequence of the resigna- 
tion of the late engineer (Mr. F. H. Lewis), accepted at the 
last meeting of the Council. Mr. Shawfield has occupied, 
since January, 1896, the post of assistant electrical engineer. 
Prior to coming to Wolverhampton, he was assistant engineer 
to the Newcastle-upon-Tyne Electric Sapply Company. . His 
intimate acquaintance with the system of electric supply in . 
Wolverhampton, the experience he bas gained under Mr. 
Lewis, and the ability he has displayed in managing the 
sta-ion during the absence of Mr. Lewis, through illness, 
render him, ia the opinion of the General Purposes Com- 
mittee, qualified to fill the appointment. The sppointment 
is for 12 months only. If at the end of such period Mr. 
Shawfield has justified the Committee in their choice, 
the Council will be recommended to continue his ser- 
vices. The appointment is made subj et to Mr. Shaw- 
field’s undertaking to reside in the borough. Taere wae, 
however, some slight opposition to the appointment, Coun- 
cillor F. Evans moving an amendment that on aocount of 
Mr. Shawfield’s youth and inexperience, the appointment 
should be thrown open to competition. This amendment 
was seconded by Councillor G. R. Thorne, but on the appeal. 
of several members of the Lighting Committee, who spoke 
highly of Mr. Shawfield’s ability and of the manner in which 
he had discharzed his duty, it was withdrawn, and the 
appointment confirmed. | 

e understand that Dr. Ichisnka Fajioka, the local 
honorary secretary for Japan of the Institution of Elec- 
trical Engineers, and consulting engineer to many 
Japanese electrical undertakings, has come to this country 
tə study the position of the British electrical industries in 


` general, and is now making a short stay at the Hotel 
Metro 


pole. 


The Aron Meter.—Last Friday's London Gazette con- 
tained the following notice :— | 


Board of Trade, Whitehall Gardens, 
London, July 26th, 1898. 


For the purposes of the Electric Lighting Acts, 1882. to 1890, and 
all provisi orders and licenses made aud issued thereunder, the 
Board of Trade approve of the pattern and construction of the meter 
hereinafter for the measurement of electrical energy when 
supplied on the constant potential continuous current system, 


y:— 

The. meter deposited at the Board of Trade on August 13:h, 1897, 
by or on behalf of the British Aron Meter Com „of 42, Essex Street, 
London, W.C., and sealed by the Board of and known as the - 


India-rubber tape or other wound on to the 


| торце ‘by onder of n 


ed by order of the Board of Trade, July 26th, 1898. 
T. Н. W. PELHAM, 
Assistant-Secretary, Board of Trade. 


We understand that this decision has been arrived at after 


11 months of severe testing, under all possible conditions 


suggested by the electrical, mechanical, and climatic influ- 
ence acting on such instruments. This meter, in distinction . 
from the old type, is self-winding, and the General Electric 
Company claim that it has proved moet accurate within a 
very long range. The alternating current type of meter is 
stil under test by the Board of Trade. | 
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Wireless Telegraphy.—The Timas says that Chevalier 
Marconi has fitted his wireless telegraphic apparatus on the 
top of a pole at Osborne House and at the masthead of the 
Royal yacht Osborne. By means of this apparatus several 
messages were on Tuesday conveyed between the Queen snd 
the Prince of Wales. 


A New Methed of Measuring the Dissociation of 
Electrolytes.— The Beckmann boiling point apparatus in 
its improved form has recently been applied by Harry C. 
Jones and Stephen H. King to the measurement of the elec- 
trolytio dissociation of solutions, and of potassinm iodide 
and sodium acetate in ethylic alcohol. The dissociation of 

ium iodide in alcohol is between one-third and one- 
ourth of that in water at the same dilution. This is just 
about the same ratio as exists between the dielectric constant 
of these two solvents. The dissociation found for sodium 
acetate is very low, but the authors are inclined to attribute 
this to slight impurity in the salt. The above is an abstract 
of a paper which appeared in the American Chemical Journal, 
XIX., 759—756. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Reuter's Telegram Company, Limited, (1,909 0).— 
This company's annual return was filed on June 14th, when 11,839 
shares were taken up and paid for in full out of a capital of £100,000 
in £8 shares. 

Woolwich District Electric Light Company, Limited, 
(31,814).—This company’s annual return was filed on June 7th. The 
capital is £25,000 in £1 shares, of which 10,000 have been taken up. 
884 are considered as paid, and £9,116 has been paid on the others. 


CITY NOTES. 


National Telephone Company. 


in 
was an increase of £61,912 over the corresponding period of 1897 ; and 
expenses of £36,854, 
which was not in undue p on to the increased receipts. The 
net income, after deducting Post Office royalties, amounting to close 
apon £50,000, showed a profit balance of £190,550, being an increase 
£18,571 over the June half of 1897. After paying the pre- 


ference dividends they proposed to pay 6 cert. on the 
shares, and to forward the fun 


and was carried on under great vantages. The board thought 
the results . he bad no doubt the shareholders 
would them. e rentals carried forward for unexpired 
terms running contracts amounted to £565,620, which was an 
increase of £65,657 over the corresponding six months cf 1897. That 
showed how rapidly the telephone was being developed and appre- 
ciated. Of course a very sum of money to be found 
with that development, and last 


half-year they had t £915,305 on capital account 
in the erection of 6,581 additional exchange and private 
lines. They had to very large sums of money in 


were making rapid progress as it was, but if they only had the chan 

and if Parliament had done its duty and carried out the тесш шеш 
dations of its own committees made sgo, they would have been 
ey were now. At all events, 
wers for erecting their machinery, 


mentary Committee reported emphatically that the company ought 
imm armed with the same powers, as regarded laying 
their wires, as the Post Office itself, and it also reported that the 
Post Office ought to have much larger powers. But nothin 
had been done, and therefore they were carrying on all 


operations on sufferance, and they had spent nearly 


six millions of money under the same conditions. Then one 
was taunted with the inefficiency of the service, and he was afraid 
they were in ill favour with some of their more critical subscribers. 
Happily for them, the great bulk of their subscribers were reasonable 
beings, but a certain percentage were not quite so rational The 
causes of complaint by users of the t lephone could not be laid to the 
blame of the company; they were due to causes entirely beyond their 
control, and the authorities—Parliament itself—was to blame, 
because when they proceeded to lodge Bills in Parliament authorising 
them to do what they ought to do, and what they should have power 
to do, they were vetoed by the Post Office five years in succession. 
The tes in Egypt were nothing compared to their position. 
Making bricks without straw was somethi like what they 
were expected todo. They prr ee e themselves to act like loyal 
and in applying every talent in the 
development of the business in co-o on with the Government, 
over the trunk wires, and it 


book рика. dimensions, i LAT ч um. he could 
not forecast, but supposed 
what they would see. Some of their shareholders had been rather 
alarmed by a statement made in the House of Oommons by Mr. 
Hanbury, to the effect that the Post Office estimate of 5 
telephone similar to that of the company was £2,500,000. 
eee e (и шмек CCC 
u against the company, probably Д wes 
53 informed as they could have made him he had 
come to them for the information. The statement must have 
been made under an entire misapprehension, because the 
of the pudding was in the eating, and they, who, after all, 
CV from practical 
had found out 4$ millions would be vastly nearer the 
mark than 2j. Asa matter of fact, they found that the difficulties of 
erecting the telephone increased year by year,and wages increased, 
во that there was a strong qeeempeon that if the work had to be 
even cost a great deal more than 4j 


People took a good deal of trouble to burglars out of their 
houses, but the difficulty experienced by 3 in getting into 
houses was as nothing oompared with the trouble they were put to in 
getting into people's houses to make connections. He was ina 
to state that the telephone service in England was more largely de- 
veloped than in any other V of any importanoe. 
The English system, with all its drawbacks, was much more advan- 
tageous than the German , And they would continue to go on 
devel the business to the best of their ability. 

in seconding the motion, p with telephone 
users to be a little more patient and considerate in their use of the 
instrument, and not to lose their temper if they failed to get imme- 
diate connection. 

The report was then adopted. 


The Edison and 8wan United Electric Light Company. 


Tum fifteenth general meeting of the shareholders of the 
above company was held on Friday last at Cannon Street Hotel, Mr. 
J. 8. Forbes in the chair. „йл 


The modern theory great J 
be conducted at the risk of people who put their money in them, with 
very scanty remuneration, and that the moment they began 
to get prosperous they were to reduce their prices so 
the consumer might have the benefit and not those 
had run the risk. That, however, was not the view of himself 


year was valued at £115,562, at the close it was valued at £148,C00— 
£32,548 more: The nature of the business necessitated their keeping 
a great variety of lamps and accessories of all kinds always in 
stock, which involved the locking up of a very large sum of money. 


Daring the year the sales had increased from £172,000 to £214,000. 
they had 


They were large extensions at Ponder’s End and 
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opened a factory at Newcastle. What they wanted to do was to gives 10 candles of useful light, requires a consumption of 500 
the о sales at the lowest prions consistant with an cubic feet per hour and costs 1s. 3d. It was not to sub- 

lamp, and when they had achieved that they would regulate — divide the light, but for lighting shop-fronts and spaces, and 


their selling price accordingly. He daresay that what was now sold 
for 1s. 23. would in the course of time be sold for 1s. or probably less 
in large quantities, and the more lamps they made at a moderate 
profit the better for the company, for a great doal of their expendi- 
fure was а fixed quantity irrespective of the number of lamps sold. 
If they could sell three lamps at 63. profit, it was better than if the 

sold one at 1s. 6d. Notwithstanding the payment of the increase 

dividend they were enabled to 5 £12,578 to the good of the 


ving referred 
to the sundry de and creditors, the chairman said that the 
reserve fand now amounted to £82,748 which was invested in the 
Some people thought that a reserve fund should not be 
invested in the company's business but in consols or other invest- 
t that not the view he and his colleagues took, for if 
had not saved that £82,000 from profits and placed it in the 
they would have been compelled to have increased their 
Am assets were shares in the Altrincham Electric 
Limited, amounting to £33,146. That was one of 
hen 


ЕР 
2 
f; 


heir 

they tock over from the Manchester Edison and 
yw they fused with them. hea raga. 
although it had only been in existence a dh 
was goin They had spent about 
on 

1 


Jy 
if 


g on 
it, and they had just seen the balance-sheet of the 
y for the last six months, which showed a profit of 

£600, which at рег annum would amount to about 34 per cent. 

they were progressing e day adding 
for them, because in addition to any 
eir holding in the company, they 

, and of Ep Шоу тась a proni 

ust the base of the company's ese 
ue manner, as they 

y 


a satisfactory 
upon the sale of the lamps only. That was 
when the lamps were a monopoly, but now the very 
рее quite as much upon the 


ps 
plied, as — 
э ded motion, and the report was adopted. 


the 
Mr. J. W. Swam secon: the 
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Chatham, Rochester and District Electric Lighting 
Conipany. m 


5 meeting of 5 Chatham 

on the 26th ult, Mr. Jasper p . The of the 

directors stated that Mr. M. H. Hurrell baving resigned 
ppointed Me 


ав заме director 
ч 68, жашчы Btreet, ена у their 5 
eompany have works recently erected at New Brom 
near the London, eri de & Dover Байта station, and the — 
of New spar e are now lighted with light, and many of 
the shops in district use the light. Mr. W. Geipel was 15 years 
Brush Electrical Engineering Oompany, and for several 


rated that Mr. Geipel b зу тэу Жетуу an 

A experience in the erection and w 

of more than ball tha electrical supply works in this conte 
and it was anticipated that the unique mechanical and electrical 
experiences of these two gentlemen would result in the improve- 
ment of the Ohatham ester and District Electric ht- 


9 

with the important question of the cost of 
customer, the chairman asked, in the first place, to 
ention to the price per unit, which was 5d. less 10 per 
price was lower than any of the London companies 
directors had adopted this lower figure, because 
that although at the outeet it meant a heavy loss to the 
„Jet they were assured that in the long run, by stud the 
of the consamers, they enchanced the popularity of the ght, 
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TH 
| 
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ч 


and would, therefore, even secure success to the undertaking. 
Не was aware that other towns of the same size аз Ohatham and 
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tial stages, charged even as much аз double 
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average, that where the cost per 
year worked out for electricity including meter rent, was 12«. 3d. per 
or its equivalent, the gas consumption in 

simílar establishments was 22s. 61. per burner per annum, exclusive 
of meter rent. The question of the cost of lamps was also dealt with 
in the report, and 16 was considered that with the economical lamps 
as now supplied, the cost of electrio lighting was considerably less 
than gas, while the advantages of the former included not only an 
of depreciation in decoration and but also 

in the purer atmosphere resulting by the use of c light, and the 
ease with which it is turned on and off without the use of matches, 
which should render the electric light popular with the poor as well 
as rich. For the lighting of large rooms and outside in the streets 
arc lamp formed the cheapett illumination known in the country, 
candle-power it cost just one-fifth of gas. An 

lamp actual candle-power costs about 3d. per hour, 
and to obtain the same light by gas, assuming that a 5-feet burner 


i 
Eg 


| cularly the main streets, electric light affo а means of 
il tion far more efficient and economical than gas or any other 
illuminant. The chairman then spoke of the company's proposals to 
extend their tions in the district of Chatham and Rochester, and 
to also extend their generating plant and make various improve- 
ments, and in conclusion, Mr. J said it was satisfactory for 
them to know that the impro services were already effecting 
a steady and growing increase in the number of customers, and they 
bad every confidence that ere long their undertaking would be 
amongst the most prosperous of the electrical supply companies 
bp e kei е adopted, and the retiring directors, 
| and acco were i 

3 A B. Benton (Rechester), and W. J. Mackey (Chatham), were 
re-e , 


. The Liverpool Overhead Railwa y Company. 


Tux report of the directors to be presented at the twentieth ordinary 
half-yearly general meeting of the shareholders, to be held at Liver- 
pool on Tuesday, August 9th, 1898, s'ates that the gross revenue 
Pee ms to £37,511 17s. 5d., and the working expenses to 


W passengers carried during the last two years is as 
Ows :— 


Hall. year Half- year Half- year Half- year 

ending Dec. ending June ending Dec. ending June 

. 81st, 1806. 80th, 1897. sist, 1897. Both, 1808. 

First class ; 476,817 608,278 621,392 637,547 

Becond class 2,473,828 2,618,844 2,790,768 2,686,651 
Workmen (special 

i ) 968,489 1,042,138 1,055,380 1,148,743 

Total 3,919,184 4,269,260 4,467,490 4,479,941 
Revenus Account. 

noctes from passenger trafü t to 96519 18 % 

c amoun Vos i 
Miscellaneous receipts isis ves owe i 69119 0 
£37,511 17 5 
Less working expenses .. .. ... 876 5 9 

£14,135 11 8 

Deduct interest on mortgage debentures ... 3,400 0 0 

| £10,735 11 8 

Add balance brought forward, December 31st, 1897 2,878 111 

Leaving available for dividend Pis i .. £18,613 18 7 


Oat of this balance your directors recommend the declaration of 
dividends at the fo rates (less income-tax), payable on and 
after August 12th next :— 

5 per cent. per annum on preference shares ... 3,000 
3 1 " ordinary shares iis £6,750 


leaving a balance of £3,863 13s. 7d. to be carried forward to next 
half-year. 


Angle-American Telegraph Company. 


Tum half-yearly meeting of the shareholders of this company was 
held on Friday last at Winchester House, Old Broad Street, Mr. F. A. 
Bevan presiding 


The u, in moving the 


on of the report, said it was 
with Ms к, к that the 


ctors had to present to the 


as the war n spits to be drawing toa close, they conld not shut 
very soon conse,” Ha might sey that during the balf-year they had 
Very soon cease. aa u e balf-year they 
e A 4 EM about 500,000 were 
Press words, so that if they tock those Press words as 
chiefly what they had gained by the war, it was sati to see 
that there was stil a very large increase in the ordinary business. 
500,000 Press words left 750,000 for ordinary traffic, but it was quite 
fair to suppose that of that increase in the traffic a certain 
pamon must be connected with the war. The Minia receipts, too, 
been quite exceptional. They had been asked by their partners 


to help them in mending their cables, and the result was that in the 


half-year their ship had earned no less than £13,738. Of course, 


they could not count u that sort of receipt saa adap and 
they must look upon 1 as exceptional. The result of the “year 
was that after paying the preferred stock in full up to date, they 


were able to carry forward the sum of £17,580, and looking back upon 
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the past bistory of the company, he thought they would consider 
that very satisfactory. He open that their friends, the deferred 
shareholders, would feel in good spirits on the present occasion, when 
they locked at those figures, because if they could only maintain any- 
thing like that sort of increase—and they had made a very good 
start during the pent month—it looked as if they would have the 
satisfaction cf givicg the deferred shareholders a dividend—a matter 
which would please the directors very much. 

„ FrTZGBBALD scconded the mot ion, and the report was 

op 


Central London Railway Company. 


TRI eixth ordinary general meeting was held cn Wednesday at 16, 
Great George Street, Westminster. ' | 

Sir HAT OAKLEY, who presided, stated that the progress of 
the entire works had been very successful daring the period 
under review. At all points they had been pushed on with cere 
and vigour, and, commenciog from their western extremity at 
Bhepheró's Bush, everything neccesary to on so novel au 
undertaking as this was well in band. Nowhere, except in the 
City, had any particular difficulties interfered with the anticipated 
progress of {ће works, but, of course, there had been the usual delays in 
acquiring the property necessary for such an enterprise. From Shep- 
herd's Bash to the Post Office both the running tunnels had been 
completed, except near Oxford Street (the Davies Street station), 
where a large sewer had to be diverted. That had now practically 
been done, and the work of completing the railway at that point was 
being proceeded with. The greatest impediment to the rapid con- 
struction cf the undertaking bad been met with near the Bank 
station, where a large number cf gas, water, and other pipes had had 
to be dealt with. These had now been safely housed in a subway 
built for the purpose below the public subway which they bad had 
to construct by arrangement with the City. The station tunnels 
there were in hand, and the bcard had no reason to doubt but that 
they would be succesefally carried out. The contractors had pro- 
mis d that the first carriage should be ready for inspection at an 
carly date. The lifts, an important part of the undertakirg, were 
also in band. One cf them had been tried experimentally st Nottin 
Hill station, and be was pleased to say that it worked extremely well. 
Their engineers were not prepared at the moment to взу when he might 
assure the proprietors tbat tbe works would be finished, but probably 
by tbe end of next June they would see the undertaking at work. 
The £6 per вате had now been pus up on the whole of the share 
capital, and the company was in а positicn to issue its debenture 
stock. The board bad given the subject careful consideration, and 
they thought tbe time had arrived when it was prudent and ex- 
pedient to ask the authority of the рор to issue 
such stock as required. That was a matter for a 
meeting, but he referred to it now to eave speaking twice. 
He concluded by moving the adoption of tke report and tbe pay- 
ment of interest at the rate of 3 per cent. per annum on the -up 


capital 
rd RATHMORE seconded tke resolution, which was agreed to with- 
out discuseion. | 


f - 


At an extraordinary general meeting, which was afterwards beld, a 
resolution was passed empowering the directors to create and issue 
debenture stock amounting to £900,060, autborised by their Acta of 
1891 and 1892, the stock to carry а fixed and perpetual interest of 4 
per cent. per annum, psyable half-yearly. 


. Bristol Tramways and Carriage Company. 


Тнв report of the company states that the gross receipts for the 
half-ycar ended June 30th last amount to £67,247, and the working 
and general expenses and renewals to £49,461, leaving a net balance 
of £17,786, which the directors propose to appropriate as follows :— 
Interest cn 4 per cent. mortgage debenture stock, &c., £2,189; divi- 
dend at the rate of 6 per cent. per annum for the half-year, £11,000; 
balance to leased premises redemption fund, £250; to contingencies, 
£2,520; electrical renewals, £1,000; permanent way renewals, £827. 
The receipts from the tramways department show an increase of 
£6,906, and those of the carriage department an increase of £732. 
The total number of passengers carried in the half-year was 
10,680,379. Reference is made in the report to the agreement 
arrived at between the company and the Corporation, whereby elec- 
tric traction will shortly be substituted for horse-power on the 
existing lines and extensions in the City of Bristol, and it is expected 
that the change will bave been completed in two years. 


Chili Telephone Company. 


Tun report of the di'ectors of the Chili Telephone Company, Limited, 
for the year ended March Siet last, to be presented at tle general 
meeting to be held todsy, states that the aggregate number 
of subscribers at all centres at the end of the year was 4,463, as com- 
pared with 4,407 at the beginning, or a gain of 56 for the year. The 
gross revenue from all sources was $609,384, as against $610,717 in 
1898-7, a decrease of $1,333. The expenditure in Chili was $373,049, 
as against $373,009, an increase cf $40, and the net income in Chili 
from all sources was $236,384, as compared with $237,707, a decrease 
of $1,973. The average rate of exchange for the year was 17 524., as 
compared with 17:47d. in the previous year, giving an increase for 
the year of 005d. Converted into ster at these rates, the net 


income amounted to £17,256, as against £17,300, а decrease of £44: 


. The liquid assets and liabilities in Obili on March 31st, 1898, were 


valued at 171d., the current rate of excbange on that day, as com- 
pared with 171d., at which they were valued on the corresponding 
date of the previous year, and the decrease, amounting to £151, has 
been charged to reserve. The balance to the credit of the revence 
account, including £1,020 brought from the previous year, is £12,779 
of which £4,051 has been carried to reserve for depreciation and 
renewals. The directors recommend the payment of a dividend of 
4s. per share, less income-tax, being at the rate of 4 per cent. per 
annum, absorbing £8,506, and leaving a balance of £220 to be carried 
forward. During the year the capital outlay in sterling was £8,965. 


Winchester Electric Light and Power Company. 


THE prospectus of the Winchester Electric Light and Power Oom- 
pany, Limited, has been issued. The company bas been formed for 
the purpose of taking over, through Edmundsons’ Electricity Oor- 
poration, the provisional order granted to the Winchester Town 
Council. The works were formally opened on June 30th, and the 
supply of current commenced from that date. Already several 
private houses have been fitted with the new illuminant, and the 
compsny have extensive orders in hand. Edmundsons’ Electricit 

Corporation bave contracted to wok the concern for 12 months, 

Mr. Gripper, of that firm, is on the board of directors. The capital 
is fixed at £25,000 iu 5,000 shares of £5 each, and these are now 
offered for subscription. The subscription list opened on July 25th 
and closed on July 29th. 


Hong Kong Electric Company.—The following is the 
report of the board of directors :—After deducting directors’ fees, 
$2,002, there remains the sum of $36,124.05 available for appropria- 
tion, and this the directors recommend should be of as 
follows :—To ay a dividend of 5 per cent. (say, 50c. per ahare on 
28,868 shares hi y paid up, and 40c. per share on 1,132 shares, each 
$8 paid up, $14,886.80); to write off plant account for depreciation, 
$15,000.00; to write off furniture account, $475.10; to carry forward 
to next account, $5,762.15. Iu accordance with the articles of 
association, Hon. C. P. Chater, O. M. d., and Hon. J. J. Ball Irving 
retire, but, being eligible, offer themselves for re-election. 

general 


The Telegraph Agreements.— Extraordinary 
meetings of the London Platino-Brasilian Telegraph Company and 
the Western and Brazilian Telegraph Company are to be held on 
Thursday, August lith. The first-named company will meet at 
2 o'clock at Blomfield House, London Wall, E. O., the last-named 
at Winchester House at 12 o'clock, for the purpose of confirming the 
resolations passed last week in regard to the agreement with the 
Brasilian Sabmarine Telegraph Company. The Brasilian Submarine 
Company will also meet оп 11th inst. at Wincnester House, but at 
11am. | 


Waterloo and City Railway.—Mr. W. 8. Portal 
presided yesterday (Thursday) over the ninth half-yearly meeting of 
the shareholders of this company held at Waterloo Station, and in 
moving the adoption of the report, said that the line would, he 
кре. be opened for traffic on Monday next. The report was 
adop 


Bournemouth and Poole Electricity Company.— 
The directors bave announced 5 of the dividend upon the 
preference shares at the rate of 44 per cent. per annum for the siz 
months ended June 30th, payable on 15th inst. 


British Insulated Wire Company.—The directors 

have decided to pay an interim dividend at the rate of 10 per cent. 

т annum on the ordinary shares for the half-year ending June 30th. 
dividend will be paid on August 12th. 


The Electric Railway and Tramway Carriage Werks, 
Limited.—The first ordinary meeting of the company will be held 
at the works, Preston, on Wednesday, 24th inst, at 12 o'cl-ck 
noon. | | 


TRAFFIC RECEIPTS. 

The Bristol Tramways and Carriage Company, Limited.—The receipts iot tbe 
week en July S9th, 1808, were Gl 14. 84.7 corresponding period 
1897, £2,752 19s. 5d.; increase, £268 1s. 10d. 

The Ону and South London Railway Company.—The receipts for the week end- 
ing July Bist, 1808, were £904; weak August 1st, 1807, 2961; 
increase, £148; total receipts for half-year, £4,767; corresponding 
period, 1807, £4,517; increase, £240. Mileage open, 84 miles. 

Dover Corporation Electric Tramways.—The гесе! for the week 

ending соата PUN 1808, were £204 19s. 5d.; total receipt io July 80th, 1898, 


The Dublin Southern District (Electric) Tramways Company.—The receipts fot 
the week ending July 29th, 1898, were £1,070 5e. (includes traffic from 
Haddington Road to D'Olier Street); corres week last year, 
9s. 4d.; increase, £277 168. 5d.; passengers carried, 149,223; corresponding 
week last year, 112,795; aggregate to date, £4,832 1s.; te to date 
last year, 43,141 5s. lld.; increase to date, £890 15s. Id.; mileage Open 
9 miles, as against 8 miles for the correspondihg period of last year. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
July 81st, 1898, amounted to 213; correspon week last year, 
21,555; inorease, £178. . ' 

The Western and Brazilian Telegraph Company, Limited.—The receipts for 
the week ending July 29th, 1898, after deducting 17. per cent. of the 
gross receipts payable to the London Platino-Brasilian Telegraph 
pany, were £2,759. А 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Btock 
Present or Dividends for Closing Closing 
NAMB. otation 
Issue. Share three years. ul aah аа 
uc ee ee ee CE LM ECCLE 1896. 1:900. | ж | | о 
187, 400 African Direct Telegraph, 4 95 Debs. 100 4 $ | ·-. 99 —103 |100 —104 
25,000 | Amazon Telegraph, shares  ... ies 10 v 6— 7 6— 7 
125,000 Do. do. 5 95 Debs. Red. ... ... |100 |... ui .. | 02 — 96 92 — 95 
923, 9860 Anglo-American Telegraph ... ... .. Stock 2 9si£2 13s| 3 64 — 67 | 64 — 
8,088,0201 Do. do. 6 95 Pref. ... Stock £4 Sa n бв 6 % 41164—1174 115 —116 
3,038,020! Do. do. Deferred... stock .. |154— 16 | 154— 16 
130,000 Brazilian Submarine кчө 10|7 9 d % 7 * 151— 16} | 15j— 16} 
75,0001 Do. do. Debs. And series, 1 1906 100 5 111 —115 111 —115 
44,000 | Chili Telephone, Nos. 16 44000 2 |] 54 11 21— 23} 
10,000,000$| Commercial Cable 2s $100 | 7 8 8 % 180 —190 |180 —190 
918,2971 Do. do. Sterling 500 year 4 Ф Deb. Stock Red. |Stock| ... 108 —105 |103 —106 
224,850 | Consolidated Telephone Construction and Машай 195 14 2 — 1 ty 
16,000 | Cuba Telegraph .. : 10 | 8 8 т 9 — 8 j— 
6,000 Do. 10 % Pref. 10 10 J 10 % 10 15—16 | 154— 164 
12,931 | Direct Bpanish Telegraph  ... 5 | 4 4 4 4— 5 4— 5 
6,000 Do. do. 10 Cum. Pref. 5 10 10 10 10 — 11 10 — 11 
80,0001 Do. do. 44 % Debs., Nos. Ja to 6,000 . 50 | 4495 | 44% | 44% 102 —105% 102 —105% 
60, 7101 Direct United States Cable wee | 20412195 22. . 112— 111 11 — 1H 
120,000 | Direct West India Cable, 43 % Reg. Deb. 100| .. | - |... 100 —103 | 100—103 
400,000 | Eastern Telegraph, Nos. 1 to 400,000 s 10 | 64% | 64% 7 % | 174— 18 |1731— 17 
1,295,000 Do. 3% Pref. Stock 100 | ... e ... 101 —105 101 —105 
89,900 Do. Debs., repayable 8 “1899... 100 5 % 5 % |5% 101 —104 100 —103 xd 
1,302, 6151 Do. Mort. Deb. Stock Red.. Stock 4 Ф 4 7 4 Ф 128 —127 123 —127 
250,000 | Eastern Extension, 3 and China Telegraph ...| 10 7 1 7 174— 172 | 174— 172 
35,2001 { Do. 65% (Aus. Gov. Sub.) Deb., 1900, red. ann. 100 15% 15% 5 % | 98 —100 99 —103 
drgs., reg. 1—1,049 3,976—4,826 
100,500] ^ Do. do. Bearer, 1 1,000—8,915, 4,827—-8,400 100 17 5% 5% 99 —102  |100 —103 
320,000: " Do. 9 Deb Poss asi S Stock| 4 4 4 124 —128 |123 —127 
astern an uth can Telegraph, 5%, Mort. De | is EE EE 
85,100 1900 red. ann. drgs., Reg. Nos. 1 to 3,348 } 100 | 5 5 .. 98 —108 | 99 —108 
46,6001 Do. do. do. to bearer, 2,844 to 5,600 | 100 | 5 5 .. | 99—102 1100 —103 
,0001 Do. 4% Mort. Debs., Nos. 1 to 8,000, red. 1909 | 100 | 4 4 . . |102 —106 101 —104 xd 
200, 0001 Do. 4% Beg. Mt. Debs. eee Sub. * 1—8, 000 25 4 4 1104 —107 104 —107% 
180,227 Globe Telegraph án] Trost 10 | 4 4 & 11#— 1 114— 12 
180,042 Do. do. 6 9 Pref. 10 | 6 6 6 164— 17} 164— 17 
150,000 | Great Northern Telegraph, of Copenhagen... ..| 10 10 10 10 29 — 80 29 — 80 
160, 0001 Do. do. do. 5 Debs. ..|100 | & 5 5 102 —105 |102 —105 
97,000 Halifax & Bermuda Cable, 4% Ist. Mt. Dbs., wn. 1-1,200, rd.] 100 | ... ie .. | 99 —108 99 —108 
17,000 | Indo-European Telegraph S 25 10 10 10 95 | 51 — 64 51 — 54 
100,000i| London Platino-Brazilian Telegraph, 6 % Debs. ... 100 | 6 6 6 108 —111 |109 —112 
28, Montevideo Telephone, 6 95 Pref., Nos. 1 to 28,000 54 4 4 22 
484,597 | National Telephone, 1 to 484, 590% 5 | 54% | 54% | 6 6i— 63 63— 6 xd 
15,000 Do. 6 Ф Cum. Ist Pref. . 1016 6 6 15 — 17 15 — 17 
15,000 Do. : Cum. 2nd Pref. ... 10 | 6 6 6 15 — 17 15 — 17 
250,000 Do. Non-cum. 3rd Pref., 1 to 250, 000 5 5 5 5 598— 6 53— 5% 
1.329, 4711 Do. 3i % Deb. Stock Red. Stock] 34 34 34 100—105 100—105 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,604, fully paid 1| 5 5 5 í— §— 
100,000 Pacific and European Tel., 4 Ф BUE Debs., 1 to 1,000... | 100 | 4 4 4 104 —107 105 —108 
11,889 | Reuter’s ... S 8|6 6 6 8— 9 8— 9 
8,881 | Submarine. Cables Trust. "a T dés vss ... |Cert.| ... Sos .. 186—141 186—141 
58,000 | United River Plate Telephone 2 e EN : 5 4 5% 6 * | 41— 4— 4 
146,7331 Do. do. 5 % Debs. Stock| 5 se | .. 108 —106 [108 —106 
15,009 | West African Telegraph, 7,501 to 28,109 10 | 4 nil nil 44 4 
213,4001 Do. do. Debs. 100 | 6 5 5 Y | 99 —10 100 —103 
30,008 | West Coast of America, Nos. 1—80, 000 and 58, 001-58, 008 22 Я ns i— 4— 
150,000 Do. do. 4% Debs., 1—1 ,500 gua. by Braz. Bub. Tel. 100 | ... ; .. |108 —106 103 —106 
64, Western and Brazilian Telegraph св, yo 16 | 8 $ 2 34 124— 13 124— 18 
83,129 Do. do. do. 5 95 Pref. Ord. ... d 6 5 6 8)— 9 84— 
33,129 Do. do. do. Def. Ord. 711 | ni i 4 — 4 — 
889,521 Do. do. do. 4 * Deb. Stock Red. ... Stock ... T. .. |108 —106 |105 —108 
88,321 | West India and Panama Telegraph .. 10 (4 1 i §— 3 i— 1 
34,563 Do. do. do. 69 Cum. 1st Pref. . .. | 10/6 6 6 81— 9 84— 9 
4,660 Do. do. do. 6 % Cum. 2nd Pref. . 10 | 6 6 6 6— 8 6— 8 
80,0001 Do. do. do. 5% Debs., Nos. 1 to 1, 800 100 | & 5 5 104 —107 104 —107 
1,168, Western Union of 0.8. Telegraph, Ц 1st Mort. Bonds ($1000! 7 7 7 106 —110 1105 —110 
160,1001 Do. do. do. Ster. Bonds 100 6 6 6 100 —106 100 —106 


ELECTRICITY SUPPLY COMPANIES. 
| | 


80,000 Charing Cross and Strand Electricity Supply 6/6590, 6705 7 75 | 1241— 133 
20,000 | Do. do. do. do. 4j % Cum. Pref. 5| .. is: ka 613— 6} 61— 6} 
8 ату Electricity Supply, Ord., Nos. 1 to 10,277... 5 5 5 @ 6 9 — 10 9 — 10 
Do. do. do. 44 V Deb. Stock Red... Stock 44 43 44% 113 —115 |118 —115 
99000 City of London Electric Lighting, Ord. 40,001—90,000 ... | 10 5 7 95 10 254— 264 | 244— 254 | 
10,000 Do. Prov. Certs. Nos. 90,001 to 100,000 £5 nd d aus бе e. | 254— 254— | 
40,000 Do. 6% Cum. Pref.,1 to 40,000 - 10|6 6 $ 6 $ 1641— 174 | 164— 174 
400,000 Do. 5 Ф Deb. Stock, ' Scrip. (iss. at £115) all paid — 5 5 5 125 —130 125 — 180 
30,000 County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—30,000 | 10 nil ntl | nil | 13 — 14 18 — 14 
10,000 Do. do. do. Nos. 30,001 to 40,000 £6 paid. 10 | ... — ss 94— 104 94— 10} 
20,000 Do. do. do. 6 9 Pref., 40, 001 —60, 000 10 6 V 69 6 J | 14 — 15 14 — 15 
17,400 Edmundsons Elec. Corp., Ord. Shares 1—17,400 £6 paid 5 us "t im 4— 6 4— 5 
10,000 | House-to-House Electric Light Supply, Ord., 101 to 10,100 5 | an ‚|4 94— 10} 9 — 10 xd 
10,000 Do. do. 7% Cum. Pref. . 5 7 7 7 94— 104 — 10}xd 
62,400 *Metropolitan Electric Bupply, 101 to 62,500 10 4 5% | 6 16 — 17 16 — 17 
220, Do. 4% First Mortgage Debenture Stock "UE. 4495 | 44% 116 —120 |116 —120 
6,452 | Notting Hill Electric Lighting Же T 10 |2 E 6 15 — 16 15 — 16 
31,980 *8t. James’s and Pall Mall Electric Light, Ord. .. 5 7195 10476 114 16 — 17 164— 17$xd 
20,000 Do. do. 7 95 Pref., 20,081 to 40,080) 5 7 7 7 9 — 10 9 — 10 xd 
50,000 Do. do. 4% Deb. Stock Red. Stock — | 4 105 —108 105 —108 
43,341 | South London Electricity Supply, Ord., £2 paid ... € 8 a 2 - 8— 3 3— 3} 
79,900 Westminster Electrio Supply, Ord., 101 to 80,000 Vids 6/7259 26 12 Ф | 154— 165 | 18—16 
П 
Subject to Founder's Shares, + Quotations on Liverpool Stock Exchange, 
t — Sabie all shares are fully paid. 902. 


A 
Dividends marked § are for a year consisting of the latter of one year and the 


Business done 
“feos. 
Highest . Lowest. 
116 | 1153 
152 | 15}} 
1675 16% 
104} | 1034 
16 | 154 
111 11 
173 V4 
1034 1023 
125 1243 
176 | 178 
123 
100 
114 | 118 
164 | 164 
a o 
531 | 52 
3 
153 SH 
53 
411 
1A | .. 
ч, " 
1074 | 105 
Hb... 
9 818 
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SHARE LIST OF ELECTRICAL COMPANIES- Continued. 
ELECTRICAL RAILWAY, MANUFACTUBING, AND INDUSTRIAL COMPANIES, 
| : 
Stock | in | Closing Business done 
Present NAME. or Dividends for oat a ! Quotation doring week 
Issue. | 2i the last three yoars. | uly 27th. | August 8rd. | Aug! Brd, 1898. 
| i 
| 1895, 1896. 1997. | Highest Lowest 
30,000 | British Electric Traction 5 ae эл i5 000") | 10 „ „ 16—17 | 104— 17 | ag 
Do. do. 6 Cum. Pref. 30,001—40,000 
10090 £7 pd. (issued at £2 10s. prem. all pd.) О din | $i | s 101— Е | 10j— 11 | 10 108 
90,000 Brush Elecl. Enging., Ord., 1 to 90,000  ... Г — 8 22% nil nil li— 21 li— 23 
90,000 Do. do. Non-cum. 6 % Pref., 1 to 90, 000 2 3% nil 4% 21— 23 23— 29 #24: 
125,0001 Do do. 43 $ Perp. Deb. Stock . ‘Stock ... ' .. 110 —114 110 —114 | 
50,000 Do. do. 44 J 2nd Deb. Stock Red. Stock .. 102 —105 102-100 
19,894 Central London Railway, Ord. Shares 10 | 0 9$— 199 | 99— 109 10, 104, 
129,179 Do. do. do. £6 paid 10 | .. | Di— 60i | 51—$6 01 ANT de 
59,254 Do. do. ча half-shares FP гаа | oes | ied sins “al ao 4 a 12 | jes 
67,650 Do. do. ef. do. 5 pai m T" a ze — — X bad 
630.000“ City and South London Railway  ... des is ... Stock 14%) 14%. 14%, 68 — 71 | 67 —=70xd 71 70 
22,500 Do. do. Ord. shares, Nos. 1 to 22,500 £3 pd. 10 ж | .. | 22— 34 21— 31 3 pn 
32,098 | Crompton & Co., Qm to 32,008 ... ы ot "m M bom lj— 23 | 19—524, ... | 
IREA Do. 5% 1st Mort. Reg. Debs., 1 to of |. | | __ m 
82,850 | £100, and 901 to 1,070 of £50 Red. | edo .. i 89 — 94 89 —194 ! 
99,261 | Edison & Swan Utd. El. Lgt., A" shares, £3 pd. 1 to 99, 261 5 5 2 54%, 6 b 21— 23 21— 2% T | ius 
17,139 Do. do. do. ** A" Shares, 01—017,139 | 5 5 | 54% | 6 „ | d 
194,023 Do. do. do. 4 Deb. Stock Red. | 100, .. ys . . 101 —103 101 —103 ; | 8 
110,000 | Electric Construction, 1 to 110, 00 00G . 2 | b P 6 d 6 5 24— 22 | 23— 2ĝxd y 
16,348 Do. do. 7 Y Cum. Prof., 1 to 16,843 wi 21 T 7 7% 84— 8 8 — 31xd * "ues 
111,100 Do. do. 4 Perp. Ist Mort. Deb. Stock Stock .. |... | . 105 —107 105 —107xd | us 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 ... TA 2 us ie sien i— Ё | 9— { | BE 
67,275 Elmore's Wire Manufacturing: 1 to 69,385, issued at 1 pm. "c T eS ¿— b ke 85 
9,600: Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 10 180 7% 7% 9 — 11 | 9 — 11 ae 
12,500 ' Henley's (W. 2 Telegraph noe TY Pret 5 Р | 10 | 5 TE i | M iu | 216 213 
3,000 ; Do. о. о. ef... ie | | | ves О 
60,000 | Do. do. do. 44 Mort. Deb. Stock... Stock m. 44 | 44% 110 —115 112—117 115 a.. 
50,000 . India-Rubber, Gutta-Percha and Telegraph Works К | 10 10% 10%: 10 % 214— 224 | 214— 224 224 22 
300, 000 Do. do. do. 4% Ist Mort. Debs. 100  ... ©... .. . 102 —106 102 —100 >: .. € 
37,500 Liverpool Overhead Railway, Ord. ... 92 kd .| 19 | 28% 2i 34% 10. &— 1075 | 101— 108 ` ses 
10,000 f Do. do. Pref., £10 paid 10 5 0 6% 5 154— 164 · 15#— 16} | er 
37,350 , Telegraph Construction and Maintenance ... i . 12 16 15 %; 16 30 — 39 36 — 39 30 37 
150,00 По. do. do. 5 95 Bonds, red. 1899 | 100 5% 5 | 5 95,100 —103 100 —103 ae +. - 
540,0001| Waterloo and City Railway, Ord. Stock . 100  .. — .. 116 —121 117 —122 120 · 119} 


I 


t Quotations on Liverpool Stock Exchange. 
Dividends marked § are for a year consisting of th 


i a ——— i ͤ —äꝓͤ 


t Unless otherwise stated all shares are fully paid. 
e latter part of one year and the first part of tbe next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


*Birmingham Electric Supply, Ordinary £5 (fully paid) 104. 

House-to-House, 4495 Debentures of 2100 105—108. 

Kensington and Knightsbridge Electric Lighting, Ordinary Shares 
£5 (fully paid) 16; 1st Preference Cumulative 6%, £5 
(fully paid), 8—84. Debentures, 107—110. Dividend, 1897, 
on Ordinary Shares 10%. 


* From Birmingham Share List. 


THE TELEPHONE INQUIRY. 


(Continued from page 183.) 

Tux Select Committee ге umed its sitting on Fridsy last, when Mr. 
Provand, M. P., gave evidence, Mr. Hanbury again presiding. 

Replying to Mr. Ca wir, the Wrrsmes said he bad read with 
indignation the statement by Mr. Forbes, the chairman of the 
National Telephone Company, that the Manchester company got 
people's money on mistaken pretensions. That statement was in- 
tended to cast some reflection on the way in which he (the witness) 


and bis fellow directors raised the capital in Manchester, and estab- 


lished the Mutual Telephone Company. He would like to put the 
facts bricfly before the Committee 1egarding the formation of that 
company. 

The Снатвмам: 1 don’t think we need go into that. It is outside 
our reference altogetber. 

Mr. CawLEY: You can answer my question shortly ?— Well, I 
repeat that the answer of Mr. Forbes is intended to cast some re flec- 
tion on those who co-operated with me in establishing the Mutual 
Company in Manchester. The shareholders were business men in 
Manchester. There were something like 700 of them, and they found 
the £45,000 capital. I was the largest shareholder myself, and two 
of my colleagues on the board were the next largest shareholders. 

The OHAIRMAN: We are not here to try the Mutual Telephone 
Company one way or the other. 

The WrirNES8: I desire to show how this statement of Mr. Forbes 
is simply a calamnious falsehood. That is what it is, and he is not 
the only witness who has come before this Committee and has made 
„ untrue statements against the Mutual Company of Man- 
chester. 

Mr. CAwLEY: I want you to direct your remarks to Mr. Forbes's 
statement of “ending in failare and being bought up."—I don't 
want that there should be any doubt about my repudiation of bis 
statement. Iam speaking on bebalf of those who joined with me 
as well as myself, and that etatement is a calumnicus falsehood. 

We will take from уо Mr. Provand, that that is correct. 
about the question of failüre ?—I bay that the Mutual Com 
completely sa It arose out of a public meeting, 
chester in 1889, of telephone users, on account of the 


Now 
y was 
in Man- 
service and 


Bank rate of discount 24 per cent. (June 30th, 1898). 


London Electric Supply Corporation, £5 Ordinary, 34—4. 

T. Parker, £10 (fully paid), 144xd. 

Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
paid, 8—84. Dividend for 1896—6%. ` 


E — — 


tho extortionate rates charged by the National Telephone Company 
Their rate at that time in Manchester wae £20. I applied for a ljconse 
and got it, and raised the capital of £45,000 on this p 

The CHatsman: I really must stop this evidence. 

Tae WiTMESS: I am sure the Committee will get what I have to 
say much faster if you will only allow me to go on in my own way. 

We have no interest whatever in the Mutual Telephone Oom- 
pany ?—I was going to show you how completely successful it was, 
and I will do it in a minute. 

I shall have to clear the room if you insist upon continuing this 
line of evidence ?—I repudiate the statement made here about the 
Mutual Telephone Company Mr. Forbes, and by others at the 
inquiry at Glasgow, including Mr. Lamb, as a falsehood. 

The CHAIRMAN: That is not before this Committee. 

The Wirnzss: If I am permitted to give my evidence, I shall do 
it in a fiftieth part of the time it will take if I am interrupted. I 
am not going to bs defamed, in company with other men in Man- 
chester, by anybody. After starting the Mutual Company, we obliged 
the National Telephone Company to lower the prica from £20 to £10. 
Then they approached us to buy us up, but we refused to'sell, because 
they would not carry out our policy of a double-wire service. We 
did not go into the telephore business to stay in. We went into the 
business as reformers, and brought about a notable and extraordinary 
reform, when you consider the small means at our disposal. Then 
the Duke of Marlborough came in and started the New Telephone 
Company. They approached us to buy us ap, and we sold to them 
because they to our terms. They agreed to carry out a double 
wire circuit at limited rates. When the New Company passed over 
their property to the National Telephone Company, the directors 
informed me that they insisted upon the National Company carrying 
out the terms of the contract entered into at the time cf the sale of 
the Mutual Company and the New Company. 

Mr. CawLEY: All I wish to ask you now is that you entirely ге 
pudiate this statement of Mr. Forbes ?—Absolately. 

Sir J. WoopHotss: The chairman of the National Telephone Com. 

y stated the other day that the telephone service was more largely 
developed in England than in any European country of any import 
ance. Is that, in ycur opinion, a correct statement ?—No; and that 
statement has been flatly contradicted by Mr. Forbe, s own engineers 
in this room. There is no comparison whatever between telephone 
development in this country and in Germany, Switzerland, Ho 


Norway, and Sweden. The quality of the service in those countries 


is better, and the rates are from one-half to one-third of those in 


this country, and the number of telephones in proportion to the 


population is much greater. f | 

Replying to Sir Jamms Jorcmv, the WrrNzss said that having 
different systems of telephonic enterprise in one town had been the 
only means of breaking down the monopoly of the National Tele- 

hone Company. The advantage of competition was clearly shown 
A Manchester. To have one first-rate service would be the ideal 
telephonic system, but they had not been able to attain that except 
by competition. He did not favour the service being entirely in 
the hands of the Post Office. The Post Office bad been a complete 
failure up to now. They cbarged an outrageously high rate; in some 
places their rates were actually higher tban the National Telephóne 
Company. The Post Office had wasted a large amonnt of public 
money already on the telephone service. 

By Mr. Boscawen: Municipalities had an advan over the 
Post Office in the working of tbe telephone service in that they 
already had a large number of buildings which could be utilised for 
the purpose of exchanges or call offices. The management by muni- 
cipalities would be better than that by the Post Office. 

By Sir Н. Нотовтн: He should say that the rural districts could 
be better telephoned by local authorities than by the Post Office. 
Even a local company would be better than the Post Office. Во 
long as the management was local it was better than either the Post 
Office or distant management. It could hardly be said that he was 
advocating the permanent detachment of the telephonic service from 
the telegraphic service. Part of the telephonic service, viz., the trunk 
wires, would still remain in the hands of the Post Office. He was 
not asking that the trank wires should pass into the bands of the 
local authorities or municipalities or companies. What he said was 
that the telephonic service within the areas should bs in the hands of 
the municipalities or local authorities. Whether the local authorities 
it after 1911, was a question which would be settled 
when the time came. 

Do you see any difficulty from the point of view of increasing the 
number of employés of municipalities 1f they were granted telephone 
licenses ?—No; but I see some drawbscks in the central Government 
having so many employé:in the future. Members of Parliament are 
in the babit of receiving baskets full of literature from the postmen, 
telegraphists, and sorters, who, to use the expreseion of the chairmau 
шщ, are engaged in almost trying to intimidate members of the 


86. : 

. Is it not the case that a member of а Town Council is completely 
at the mercy of its аря іп а good many of the big towns 
dependent on their vote, and absclutely and abjectly their servant ? 
—I don't think that is the саге. I һауе seen nothing of that kind—at 
least, in reference to Glasgow. . | 

Are not members of municipalities very much more amenable 
to pressure than members of Parliament ?—I don't think they are so 
amenable in many cases. : P 

My point is that members of a Town Council would not have the 
same pressure brought to bear upon them as members of Parliament 
with regard to the advance of salaries ?—No, I don't think so. 

Mr. SisorA)B, engineer to the National Telephone rond was 
briefly examined, and in reply to the CHa MAR, stated that during 
the year 1897 100 small exchanges had been eet up in different parts 
of England, Scotland, and Ireland. The average initial cost of these 
was £57 per subscriber; but taken over a series of years, this amount 
became reduced to batween £38 and £40. In his opinion, ifa person 
started de novo to give a telephonic V 
by the National Telephone Company it could not be done for less than 


£51 per subscriber, 

Mr. LAMB, second to the Post Office, and Sir ROBERT 
Нонтив, solicitor to the Post Office, were again recalled and 
examined with reference to the ownership of the wires between 
exchanges. | 
The Committee then adjourned. - 

a su 


THE SOCIETE INTERNATIONALE DES 
ELECTRICIENS. 


Tux general meeting of the society was held on July Sth, 1898, with 
M. R. V. Picou in the chair. This meeting was of specíal interest on 
account of the conference held by M. Hospitalier on the results of the 
competition of electric motor-cabs. 


First he reminded his audience that 15 months be held a 
conference on electric automobiles, and that his p ions were 
then received with scepticalsmiles. He now appeared before them 


but this time with figures and proofs. 

Judging by the results already attained, wo may say that before 
the end of the century electric cars will be running in towns. Steam 
will be used for drawing heavy loads and petroleum will be used for 
pleasure trips. 8 | 
The advantages of electric cars over those drawn by horses are 
numerous. They may be summed up briefly' thus: greater clean- 
liness, less noise, greater facility in guiding, changes more easily 
effected, and greater mean speed. | 

The advantages of electric cars over petroleum cars are as follows : 
there is no smell, the consumption is less, and they are more easily 
cleaned and kept in working order. 

The electric cars, however, have eertain inconveniences amongst 
which must bs mentioned the difficulty of charging, the weight of 
the accumulators, the time taken up in charging, the maintenance of 
the accumulators, the cleaning, the rapid deterioration of the 
batteries. But all there items are capable of great improvements. 
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M. Hospitalier then spoke of the cab competition and the 

automobile exhibition. As regards the competition, 12 cabs were 
sent up, 11 electric and 1 petroleum. All the electric cars had 
Falmen accumulators. No comparison of accumulators could be 
made, therefore, all the cars being subject to exactly the same con- 
ditions; 25 and 30 watt-hours per kilogramme of the total weight 
were obtained with consumptions of 5, 10, and 15 watts per kilo- 
gramme according to the character of the road, 

In petroleum motors the motive couple is constant in electric cars 
it is very variable, and in this fies their superiority. 

There is still mach to be doné ss regards the duration of the 
accumulators. i 

The cells should algo be taken into consideration. Celluloid is 
light bat inflammable. There is also ambroin, ebonite, &c. In 
the Krieger саттіарев, phe fore-part comprises both the motive and 
the guiding apparatus which is a very rational idea, since it is more 
logical to draw from the front, ‘and the brakes can then be ed at 
the back.. The cases of accumulators are interchangeable. e com- 
biner is automatic. No mistakes can be made in the manipulations, 
All the couplings are effected in regular order one after the other. There 
are two motors and twoexcitations. The motors are coupled together 
in different ways. The two batteries of accumulators can also be 
connected either in series or parallel. M. E. Hospitalier illustrated 
his explanations by various diagrams. Ia tbe Jeantaud cars, which 
were six in number, the motive axle is bshind. In one car, however, 
No. 21, the motive machinery is in front, and the carriage is directed 
by means of conical gearings. 

In No. 25 there is a double excitation. In each carriage there 
te NC pares of iir eu vide which’ are coupled in series for 
spoed and in parallel for low speed. 

M. Hospitalier showed illustrations of various carriages, and 
сосове: ы E M. Jeantaud's cab béi the p ри rita 

petroleum carriage consumed a great quantity of petroleum, 
about 16:5 litres for 60 kilometres. 1 Y 

M. Jenatzi, of the Eleotro-mobile Company, adapted an ordinary 
cab. Hs used simply a motor in series with a rheostat. | 

The accumulators сап be coupled either in series or in parallel. 
Changes of speed are effected mechanically. 

The trials to which all the carriages were subj:cted were very 
severe. They had to perform three times three journeys of 60 
kilometres, or a total of 540 kilometres, including gradients of 145 
per cent. On the last day of the tests M. Jenatzi's carriage was able 
to do abont 45 kilometres more than the distauce appointed. 

We may therefore say that in this competition the carriages, in 
which the accumulators made up soont 80 per cent. of the total 
weight, traversed from 80 to 90 kilometres. The total expenditure 
in each case could not be estimated; only one carriage carried an 
electrical energy meter. Воб on level ground the consumption was 
found to be from 60 to 62 watt-hours per kilometre ton, as against 
95 watt-hours last year. On the hill at Mont- Valérien, which has an 
incline of 8'2 per cent., а speed of 10 kilometres per hour was 
maintained. n 

Taking into account all the necessary items (payment of the driver, 
food for the horse, consumption of petroleum, engines working 
without load and burning, say, 25 litres for 60 kilometres, and an 


electrical station supplying the kilowatt-hour at 12 frs.), we get for 


the daily expenditure of a carrisge drawn by a horse 19:37 frs., for a 
atroleum carriage 27°28 frs., and for an electrical carriage 18:86 frs. 
t is certain that farther improvements will bé made and will give 

the electric carriaga the preference. | | 

The exhibition of the Automobile Olub of France has proved the 
triumph of electricity. There were 30 electrico vehicles, 95 of which 
went to Versailles Besides the competing carriages, we must 
mention the Doré carríage, in which the accumulators are distributed 
along all the sides. The direction is effected by a piros with a fifth 
horizontal wheel. This carriage was y the celluloid 
vessels catching fire. We may also quote the carriages of the General 

Carriage Company and the Mildé-Monitos car for parcel 

deliveries, M. Patin also exhibited a carriage with an Evan's belt 


e Briefly, therefore, the competition by the Automobile 


organised 
Olub has enabled an ри question to be solved. Other 


dal roc arising, and there will ‘soon be a competition of nocu- 
mu ога. у 


At the end of the sitting M. Jenatsi stated that with his carriage 
he was able to travel 148 kilometres. 


ARGON AND ITS COMPANIONS. 


ALTHOUGH Dr. Ramsay and his assistants continue to add 
to the results of their researches upon the constituents of the 


atmosphere, and, во far, to escape serious challenge, something 
akin to a want of confidence in his conclusions is felt by many 


of our leading scientific men. It is a pity that the matter is 
allowed to rest, and that this feeling should exist. It is во 
easy to shrag one’s shoulders or look askance, as it were, at 
every new piece of work which Dr. Ramsay publishes. Far 
better it would be if those who assume this attitude were to 
eet to work themselves, and either confirm the results or 
show that they are based upon that which cannot be sus- 
tained. Either Dr. Ramsay is right or he is wrong. If he is 
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right, be is entitled to the whole-hearted admiration of every 
scientific man who may reasonably claim to have a вау on 
the subject; but if hé is wrong, then why let him go on 
giving to the world results which are false or misleading ? 


Being what the scientist may term “newspaper men,” it isnot 


for us to undertake experimental researches with a view to con- 
firming or disproving any theory whatever. Our function is 
rather to gather up the criticisms or encomiums of others, and 
place them before our readers. We may even claim with 
justice to be considered to hold а position towards science 
which is exactly comparable to that of a musical or art critic 
iu his respective sphere. Sach an one, when he finds fault 
with an o or a picture, is not to sit down and 
show that he can produce a better one. The art of criticism 
is a thing by itself, and its apostles also hold a position 
apart. We or P permitted, therefore, to voice the 
orit ioisms of o or to make suggestions ourselves upon 
such a subject as Dr. Ramsay's work on the constituents of 
the atmosphere. We spoke out very plainly when the dis- 
covery of argon was first announced, and we have seen no 
reason to recede from the position which we then assumed. 
Our readers will doubtless remember our attitude. 

A letter from Dr. Schuster in a recent issue of Nature 
has again attracted our attention to that which we believe 
to be the weak spot in the investigations of Dr. Ramsay 
and his — M he rather emphasises a new point 
of objection, which if it can be sustained may prove almost 
fatal in its consequences to the theories which have been 
built up. It seems that ia the account given by Dr. Гапиат 
of his researches on “ The Companions of Argon" (vide 
Nature, June 28rd, 1898, p. 184), he has omitted to draw 
attention to а very curious similarity between the spectrum 
of his new gas metargon and the ordinary spectrum of 
carbon.  Tne following comparison of wave-lengths will 
make the similerity apparent :— 


Carbon (Angstróm 


metargon and Thalén). 
Citron band 1 ... . 5,6325 ... 5,633 0 
2 x 4. 5,5830 .. 5,583 0 
. .. 5.5370 .. 5,538 0 
Green band .. 5,1630 5,1640 
2 ee? — oe 5,126'5 ese 5,1280 
Blue band 1 .. we 4,7885 .. 4,7360 
2 4,711˙5 4,714 5 


Indigo band . 43145 |. 


There are three of Dr. Ramsay's bands not included in this 
list, but theee are, according to Dr. Schuster, nearly coin- 
cident with known wave lengths in the spectrum of 
cyanogen. 

It seems hardly credible that Dr. Ramsay, whose position 
among men of science is in the front rank, has not guarded 
against the possibility that all these bands may actually be 
due to carbon, and not to a new gas! Some explanation 
seems to be required, for though the coincidences in the two 
sets of bands are not complete, there is really no case known 
in which two different elements have spectra so nearly alike 
as those of carbon and metargon seem to have. 

To turn to another aspect of the matter, we have ourselves 
recently been reminded of some researches by Prof. Crookes, 
which appears to have some bearing on Dr. Ramsay's work. 
We do not remember the original papers in which they were 
recorded, but a précis of them may be found in the last 
edition of Watta’s Dictionary of Chemistry." Working 
with Yttria, Crookes found that by repeated fractionations he 
could divide that element into products which were spectro- 
scopically unlike. And the question arose whether it was 
possible that these products represented allotropes of the 
original substance which he started with, or whether they 
might be due to a new grouping of molecules split up 
from the relatively unstable mother material by the frac- 
tionations ? 

Does it not appear, on reviewing the researches of Dr. 
Ramsay on the oonstitnents of the atmosphere, that this same 
question arises, and that the results which he has attained in 
his treatment of argon may be comparable to those observed 
by Crookes in the case of Yttria ? 

It seems to'us that the conclusions of Dr. Ramsay and his 
assistants depend too much upon the results of spectrum 
analysis. This is an excellent method, no doubt, by means 
of it different substances may be distinguished, but the 
results obtained should be confirmed by other methods, 


At 


differing as widely as possible in the principles underlying 
them. Such a ee as is Tom out by Dr. Schuster, 
is, it seems to us, sufficient to e confidence in spectral 
methods of examination when these alone are depended upon, 
and to suggest that too mach reliance should not be placed 
upon them. : AM 

For ourselves we are in sympathy with the investigations 
of Dr. Ramsay and his assistants, and we hope that their 
attention will b» called to the criticisms which have been 
passed upon their work, and that they will succoed in refut- 
ing them. > 


THE MEASUREMENT OF THE EFFICIENOY 
OF DYNAMOS. 


IN an article which was published in the Revue de Physique 
et de Chimie, M. Banet describes various methods of testing 
the efficienoy of electrical machinery, and discusses the 
relative advantages or disadvantages of the several methods. 
He divides them into two classes, in one of which the energy 
absorbed by the machine, Pa, and the useful energy delivered 
Py 


by it, Pu, аге measured, whence the efficiency у = E 


whilst in the other either P, or P, is measurcd, and alo the 


2 Ра — р P, 
loxes, р, whence the efficiency n = P. or RIP 
In the first case measurements of electrical energy and of 
mechanical energy must generally be made, and the 
measurement of the latter presente considerable difficulty and 
cannot be made with the same aoeuracy as electrical measure- 
ments. The exception is where a motor and dynamo are 
coupled together and the electrical energy delivered by the 
dynamo is compared with the electrical energy absorbed by 
the motor, but in this case a difficulty arises in properly 


does not depend for its accuracy on the 55 of 
exactly the same conditions in the motor at different times, 
and that it would be preferable even to test the dynamo 
machine as & motor by the method that has been considered 
good enough for the determination of the efficiency of the 
driving motor. 

M. Bunet discusees this question of the relative efficiencies 
of the same machine as dynamo and as motor, and conclades 
that if the machine is in each case run во that the induced 
electromotive force is the same, and with the same currents 
through the armature and magnete, then the speed will be 
the same and the magnetic flux also. In such a case the 
C? R losses are the same, as also are those due to friction, 
hysteresis and eddy currents, and if £ is the induced eleotro- 
motive force, с the current in the armature, в its resistance, 
w the losses due to friction, hysteresis and eddy currents, 
and w’ the loss due to the exciting current, which is supposed 
to be supplied from a separate external source, then the 
efficiency of the dynamo will be 


EC—C?R 


Wt pot WW. 


к= alieni. 


л. a шый ga 
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and that of the motor will be 


e EC —W 
Um E C ＋ GR + W“ 

These two ratios will be yery nearly equal, it is said, because 
values of с? R and w differ but little in most machines. 
Bunet assumes that the lead of the brushes is the same in 
cages, and that the armature reaction requires the same 
neating ampere-turns in the excitation, and says that 
ные out by his experience ; but although the differ- 


ит: 


M 
HE 
E 


exciting current till the speed was the same 
hen the motor was supplied with current at a terminal 
potential difference equal to the terminal P.D. of the dynamo 
plus twice the calculated drop in volta in the armature. 
In the second class of tests M. Bunet first mentions the 


at full load as a dynamo, the watts supplied to the armature 
can be taken to represent the sum of the losses due to 
friction, hysteresis and eddy currrenta, The c? в losses are 
then calculated from the measured oonductor resistances of 


86:3 per cent. and by the Swinburne method of 87 per oent., 
a second motor receiving 25 amperes at 280 volta had an 
efficiency by the brake of 84°4 per cent., and by the Swin- 
burne od of 88:7 per cent.; whilst a third motor re- 
ceiving 40 amperes at 280 volts had an efficiency by the 
brake of 88:9 per cent, and by the Swinburne method of 


87-5 per cent. Again, two dynamos of 600 volts 410 


amperes at 425 revolutions were tested by the Hopkinson 
method, being coupled together by a belt, and an 
efficiency of 91:3 per cent. at full load; whilst by the Swin- 
barne method the efficiency worked out at 92°5 per cent. 
A series of tests taken at various currents from 150 to 415 
amperes gave efficiencies by the Swinburne method which 
were from 0°4 per cent. to 1:2 per cent. higher than those 
obtained by the Hopkinson method, but this is only what 
would 5 latter cases the loss in the belt 


The od employed originally by Dr. Hopkinson ооп- 
sisted in coupling together mechanically and electrically two 
similar machines, one of which ran as a generator and sup- 
plied current to the other which, running as а motor, supplied 
the greater part of the mechanical energy required to drive 
the generator. The energy required to e up for the 
losses in the two machines and to keep the combination 
ranning was supplied from an engine or other motor and was 

by а transmission dynamometer. Besides possess- 


7 is the further advantage that 
au error in the dynamometer reading causes a much smaller 
error in the efficiency. M. Banet says that an 
per cent. in the d 
VVT 
this is a slip and should be } per cent., unless when he 
б гр of an efficiency of 90 per cent. һе meens that the 

сеу, of the oombination of two machines is 90 per 
cent. The transmission d ometer is not now much 
used, and the method of ing this test has been modified 
во that all measurements are eleotrieal, the energy required 
to make up the losses being supplied by a d o which is 
р up either so that it works in parallel o in series 
ias Pind озн r under ri In : 

і mo must supply current at the same voltage 

аз таво лаев under tent, while in the latter case it must 
be capable of carrying the main current in ita armature, and 


we should prefer to make the test by 


ynamometer only causes 1 per | 
ut 


of the two methods M. Bunet recommends the former, 
TT 
There has been a саа — 5 
proper way ucing the efficiency 
machine from the combined efficiency of the two, which, of 
course, is what is actually measured by the test. M. Bunet 
says that if the square root of the combined efficiency is 
as the efficiency of eaoh machine, an error of as much 
ав 2 Грег cent. may be made, according to the conditions 
under which the machines are run. He recommends, as the 
best conditions for making the test, that if x is the normal 
voltage, с the normal current, and в the resistance of the 


armature, the dynamo should be run so that at its normal 


speed it gives a potential difference at the terminals of 
E ＋ CR. The magnetio flux in the dynamo will then have 
to be increased from the normal in the proportion of 


IU „and that in the motor diminished from the 


normal in the proportion of but as this in- 
crease and decrease are small, say, 2 or 8 per cent., and as the 
mean of the two fluxes is practically equal to the normal flux, 
no appreciable error is made in assuming that the losses in 
one machine in hysteresis and eddy currents under normal 
conditions are equal to half the losses from the same cause in 
the combination. The same applies to the friction losses as 
the machines are running at the same speed, and to the 
dig нын = е the pre exciting heri is 
practically mean of those in the generator motor 
e or n ш кешес киш 
ill, however, be greater t in generator armature 
by an amount equal to с, if that is the current supplied by 
auxiliary dynamo, and to correct for this M. Bunet gives 
5 following formula for the efficiency of one machine as a 
ynamo :— 


n = 


E 
E ＋ O R ?’ 


EC 


2 (% + c - 00 


As the с? в losses in the armatures and magnets can во easil 
be separated out, the writer prefers to calculate them an 
deduct their sum from E Ci, and then allot half the remainder 
to each machine as the sum of the friotion and core losses, 
and to calculate the efficiency of the machine as would be 
done if the Swinburne method had been employed. 

If the auxiliary dynamo is connected in series with the 
machines under test, the best conditions are those which 
make the mean of the potential differences at the terminals 
of the dynamo and motor armatures equal to the normal 
voltage, $.6., Eq + T = En — 3 = the normal voltage, 
where Ez, Em, and e are respectively the terminal potential 
differences of the dynamo, motor and. iary dynamo. 
For this teat the writer prefers, if possible, to separately 
excite the magneta of the maohines under test, reducing the 
excitation of the dynamo, aud inoreasing that of the motor 
so that the machines run at normal In this case the 
current h both armatures is the game, the frictional 
losses are equal, and as the magnetic бох in the motor is as 
much above the normal as that in the dynamo is below, there 
is no appreciable error in assuming that the h is and 
eddy current loses under normal conditions are equal to half 
the logs from these causes in the oombination. The efficiency 
of either machine as a dynamo at its normal output of Е 
volts and c amperes is | 


EC + 


ET 
BC+ "S + Ww’ 


where e is the potential difference of the auxiliary machine 
and w’ the watts lost in excitation at normal load. 

There is, wo think, no doubt that the Swinburne and 
Hopkinson methods of testing are far ahead of any others in 
accuracy, and that the choice of one or the other method may 
be determined simply by which is the more convenient in 
any particular case. If there are not two similar machines 
available the Swinburne method should be boston par the 
conductor resistances should first ba mea cold; tte 
dynamo should then be run at full load for several hours and 
the conductor гевівіапсев-араіп measured hot, and after this 


ye 1 
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the machine should be run light:as a motor to determine the 
friction and core losses. If two similar machines are avail- 
able, the Hopkinson method is preferable, as the full load 
test only requiries an engine or other motor capable of 2 0 
ing a fraotion of the power absorbed by the generator, ib 
is not necessary to have resistances to carry the output of the 
dynamo. The writer has found по difflenlty in making the 
teat upder good conditions with the auxiliary dynamo in 
series with the machines under teet, and finds so little differ- 
епое in the two methods that one or the other may be used 
according as the output. required from the euxiliary dynamo 
will best suit an available machine. e 


— Yn — 
THE CAPILLARY ELECTROMETER FOR 


MEASURING . INSULATION RESIST- 
ANCE. 


Wr have received from the American Institution of 
Electrical Engineers an advanos copy of a paper by Mr. 
C. F. Burgess оп the use of the oapillary. electro- 
meter as а 3 testing instrument, and especially 
for testing the insulation resistance of cables. The 
subject is one of some importance, as the design of an 
justrument at once sufficiently sensitive to measure the very 
high resistances involved, sufficiently portable to oarry about 
without risk of damage, and so simple and dead-beat that it 
can be easily manipalated in an open street or in an engine 
room, is by no means easy, and a suggestion of a new form 
of iostrument, or rather a new application of an old one, is 
worth consideration. T 

Lippmann’s capillary electrometer, which Mr. Barch’s 
work jm made familiar, consists of an electrolytic cell 
having mercury electrodes in dilute sulphurie acid. Of one 
electrode the only part to the acid is the meniscus 
surface of mercury in a stightly taper capillary tube. The 
normal position of the meniscus is determined by the tension 
of the contact surface of and sulphuric acid, the 
dimensions of the tube, and the hydrostatic pressure at the 
surface. If the two electrodes receive opposite electrical 
charges, the menisous moves in the capillary tube, advancing 
towards the acid with & positive charge, retreating from the 
acid with & negative charge, and returning instantly to its 
normal position when discharged. The movements of the 
menisous, though very decided are small, and are observed 
through а microecope or reading lens. Mr. Burch used his 
instruments for direct measurements, but this is only pos- 
sible with very small electromotive foroes, and the instra- 
ment would generally be used with null methods. |! 
The properties of this oell are very striking. For low 
electromotive foroes up to 5 volt no current at all passes 
through the electrolyte, and the electrodes are so perfectly 
insulated that they will retain their charges for long periods. 
The quantitjes of the charges carried by the electrodes are 
relatively enormous, Cells constructed by Mr. Buroh had 
capacities up to 30 microfarads, and the cells commonly used 
have capacities of 1 or 2 miorofarads. It may be mentioned 
that the area of a paraffin paper condenser having a thick- 
ness of dielectric of about 0025 inch, and a capacity of 
1 microfarad is abont 4,000 sqaare inches. The area of 
the menisons of the ony electrometer may be about one 
hundred millionth of this area. 

The movements of the menisous under the electrical 
actions of these charges are extremely rapid, showing that 
the foroes in action are very large compared with the mass 
moved. The meniscus appears to start instantly on applica- 
tion of the oharge with a definite velocity, and under proper 
conditions is absolutely dead-beat. Perfectly defined oscilla- 
tions of 650 ~ per second were photographed by Mr. Barob. 
Well-marked movements of the meniscus are obtained with 
very low electromotive foroes. Mr. Buroh's instruments 
responded readily to ,,';,th of a volt, and Mr. Bargess’s to 
twice this amount. The movements of the meniscus deperd 
solely on the E M.F. applied, and not on the resistance of 
the oirouit. It forms an electrometer, not a galvanometer. 
The effect of a very high resistance in the circuit is merely to 
retard the accumulation of the charges, not to limit the 
excursion of the meniscus. | 

Mr. Burgess proposes to use this instrument as a 
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‚ detector, with a null method, for portable testing. A 


current of electricity is through a known resistance, 
1m , placed in series with the dielectric of the cable: 
and the fall of potential along this resistance is measured by 
balancing it with a single ое] and a slide wire, using the 

Шагу electrometer as a detector, The resistance of the 
dieleotrio can then be calculated, given the ratio between the 
electromotive forces of the testing battery and the single 
balancing cell, | 

Apart from the application of the capillary electrometer, 
the exact mode of using it and of adjusting the sliding resist- 
anoe is not of particular interest, and some mode of per- 
forming the operation wil oconr to any electrician who 
considers the problem. We may confine our remarks to 
considerations of the sensitiveness and convenience of the 
electrometer itself. Mr. Burgess incidentally states that a 
difference of potential between the electrodes of 005 volt 
produces а deflection of eight divisions on the scale of his 


Instrument. so that we may take it to be sensitive to 0006 


volt. Mr. Barch's instruments were about twice as sensitive 
as this. If the known resistance between the extremities of 
which the difference of potential is to be measured by the 
electrometer be 1 megohm, the apparatus is sensitive 
to тууу th of a micro-ampere. A megohm resistance is not, 
however, a very portable applianoe (Mr. Burgess's proposal 
of a graphite resistance is not likely to meet with much 
approval), and 4'sth of a megohm is likely to bo as large a 
resistance as would generally be used. With this, the appa- 
ratus is sensitive to ;,th mioro-amperé, 

The ordinary portable testing sets, with compass needle 
galvanometers, of which the Silvertown pattern is probably 
the best known, are sensitive to about half a micro-ampere, 
and those of the same type in which pains have been taken 
to secure greater delicacy to th micro-ampere. Perfectly: 
portable reflecting instruments are made sensitive to about 
résth micro-ampere, while the fixed Thomson astatic instru- 
ment may be considered to be sensitive to y;'5,th micro- 
ampere. These, of. course, are round figures, but they fairly 
represent common practice. DUERME. 

Comparing them, it is seen that the capillary electro- 
meter, combined with а resistance of a megohm and a slide 
wire, is about equivalent in sensitiveness to a reflecting 
galvanometer as au instrument for measuring small currents. 

It is difficult to form any opinion of the convenienoe or 
inconvenience in use of a pue instrument of this form 
without actual experience, but it does not clearly possess any 
sd advantage unless it is simplicity of construction. 

t is not more portable or easier to manipulate than one 
refleoting galvanometer we have in mind. 

A null method is not a good one for measuring a continu- 
ally changing quantity such as the insulation resistance of а 
cable. The arrangement proposed interferes with the use of 
a guard wire, and we think this would be а fatal objection 
for any one who had experience of testing a street cable 
system before connecting up on a wet day with and without 
the guard. In uaing an arrangement in which capacities 
have to be charged through large resistances, it is necessary 
to keep in mind that the charges are by no means instan- 
taneou:ly developed. A capacity of 10 microfarads requires 
46 seconds to bs charged within 1 per cent. of its fall 
oharge through a megohm resistance. * 

But thongh we are doubtful of the value of this instrument 
for cable testing, we are not of its value in a testing room, and 
in view of the rapid extension of potentiometer testing for 
all sorta of purposes, we confidently expect that the capillary 
electrometer has a considerable field open to it. Mr. Burgess’s 
paper is likely to assist this result. | 


Vrai CTS 


REVIEWS. 


Electrical Traction. By Ernest .Witson, Whit. Sch., 
M. I. E. E. London: Edward Arnold, 87, Bedford Street, 
W. O. Price 535. . 
Electrio traction, or “electrical traction, — to give it the 

name which Mr. Wilson prefers—does not appear to bes 

very facile subject for the pen, inasmuch as no really good 
and comprehensive hand-book to this branch of the industry 
has yet been written, probably for two reasons; first, because 
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there are extremely few who can be considered properly 
qualified to undertake the task satisfactorily ; and, secondly, 
becanse these few are either far too busy or are naturally and 
property disinclined to give away their experience for the 
price of а book. | | 
This remark need not be considered altogether a disparagee 
ment of Mr. Wilson's effo-te, The book before as has some 
yery excellent features, ard contains a good d:al of useful 
information capably put. It is not, however, the compres 
hmsive and concise hand-book to the subject that is badly 
required or that the choice of title would appear to indicate. 
It honid preferably be called “Sme Aspects of Electric 
Sweet Tramways;" or, as a mischievous friend suggests, 
= Gospel of Electrio Traction according to John Hop- 
on.” | | | | 
Mr. Wilson is, or bas been, we underatand, Dr. Hopkin- 
son's assistant in his electrio traction work, and it is, there- 
fore, only to be. expected that this book should embody 
a good d-al of the wisdom and experience of the consulting 
engineer to the Leeds Corporation and other bighly eminent 
and respectable public bodies. Mr. Wilson's own per- 
sonality, however, is by no means lost sight of, ard the 
average critic may, perbaps, be inclined to say that “ Jack 
is ая good as his master. | "MTM 
D-aling with the general scheme of the book, we may ғау, 
first, that it bsgins with the motor, and worke backward to 
the power house, but in the journey dolges about from the 
motor and oontroller to the overhead structure, and thence 
to the track and rolling sto:k! Surely the most logical 
arrangement of such a book, intended for students and 
beginners in practical science, would be that which followed 
the course of the current; and if it be objected tbat such a 
system would regard the track as merely a retarn circuit, we 
can only say that its use for such a purpose really has as 
much importance as for p-ovidirg a smooth surface for the 
car wheels to run upon. j 
Chapter I. treats—in an introductory sort of way—more 
particularly of the energy required in electric traction, and 
the modes of ca'culating it, based principally upon 4 m vs. 
In his example on page 9, the author does not, however, show 
very clearly now he gets the distance equivalent of 440 feet, 
and the entire method of dealing with the questions of 
wcceleration, resistance, energy, and velocity involved, 
Yours rather of the lecture room than the engineer's office. 
We note also that Mr. Wilson has some of the theorist’s 
wipect for energy returned to a traction system by cars 
ing grades. We never yet found an engineer of 
ехрегіепов who could assign a value to such storage as would 
janify any complication of motors or controlling gear. 
Chapter II.—upon the direct current motor and its con- 
tol—is distinotly good, and offera in small space a well- 
expressed abstract of present theory and experience, and Mr. 
Wilson has courage enough to advocate compound-wound 
motors in certain cases, such, for instanoe, as railway work- 
ing where multiple contacts serve to ensure that the shunt 
circnit (helping the series) shall not be broken. The theory 
teries parullel control is very well discussed. | 
In Chapter IIT. Mr. Wilson deals with such ка as 
feeder systems (the whole of which portion is good and up to 
date); overhead conductor appliances and lightning arresters 
(the description of which is made as little like a trede cata- 
logue as possible—a somewhat difficult task, as may readil 
de understood); the seg in wires, for a given case of whic 
arrives at a factor of safety gare to 8°6, allowing for 
wind pressure and contraction. Poles (as used at Leeds) 
ee rail conductors complete the subjects of this 
„Ibs next one treats of track and rolling stock: but as 
«vil engineering is poesibly not one of Mr. Wilson's strongert 
pointa, he does not enter into the question of permanent way 
to. the extent that it deserves, nor have his remarks any 
арй 1 He is a little more ш эы in regard to 
в, bat offers no new suggestions for ving the 
тшш elves gges proving 


The details given of rolling stock merely comprise a 
ption of опе of the Leeds cars; but a few remarks on 

the quescion of double deck cars versus trailers are to the 
point, We do not quite agree with Mr Wilson’s conclusions 
M to the comparative use of electric locomotives and motor 
бага for railway working; subways might very well be made 
large enough (at small extra expense) to allow the cars to be 


fitted with motors, nor with motor cars is it néoessary that 
the controlling gear should be very highly sp ien at all, 
in view of what Mr. Sprague has done in this direction, 
We do cee to follow Mr. Wilson into his dissertas 
tion in Ohapter V. upon open conduit systems. The only 
portion of any novelty is that dealing with the osmotio effect 
of ourrent leakage. As for surface contact systems, which 
he treats in Chapter VI., the practical value of these can 
only ba desoribed as being at present considerably less than 
that of the open conduit methods, and mere descriptions of 
the Lineff. Diatto, Wheless, MoLaughlin, Johnson-Lundell, 
Esmond, Claret-Vailleamier, and Hopkinson systems, are 
only uteful as history of wellemeant bat vain efforts. 
. The author's treatment, in ‘the next chapter, of sto 
cella for traction work, is, however, sufficiently good to make 
one wonder why their application has not been more tucoees- 
ful at Leeds! It certainly is not the fault of the cells them- 
selves. т the employment of human regulators at 
the battery sub-stations would prove cheaper and more 
serviceable in the end than any attempt to vary the charge 
and discharge automatically. КО АЕ 

The important questions of three-wire and polyphase 
working forms the subject of Chapter VIII, and Mr. 
Wilson deals with them iu a clear and satisfactory way. The 
Central London electric equipment skeleton specification 
quoted by the aathor is опе which students might. with 
advantage use as a framework npon which to build up alter- 
native complete schemes as a practical exercise, 

The question of efficiency—general and special—gives Mr, 


Wilson, in Chapter IX., an opportunity to examine the 


working of the Dablin and Leeds lines. With regard to the 
Dalkey section of the former, he arrives at a theoretical 
efficiency of 79 per cent., considering it a system for oon- 
veying energy from the power house to the cars. How far 
this appirently somewhat high figure is corroborated in 
actual working we do not quite know; possibly the tramway 
company may feel inclined to give the results if any compre- 
hensiva testa have been made. As to the Clonterf and Leeds 
lines, Mr, Wilson can, of course, only offer theoretical figures, 
without any hope of confirmation or contradiction for some 
time to come, as both these lines are too recently equipped to 
give settled results as yet. A 

The last chapter in the book deals with the power house, 
and is characterised by a broad treatment, which makes. it 
interesting reading. Such important questions as engine 
governing, size of fly-wheels and of unite, mode of coupling 
engine to generator, are, however (as may be understood), 
only touched upon, without any effort to lay down the law, 
80 that the reader is left very much to his own predilections 
for a final decision thereon. It seems to us that the size of 
unit employed in any power house will influence very con- 
siderably the question of accurate governing. There has 
been rather a tendency to insist upon too many decimal 
points in the percentage of engine speed variation for given 
changes of load. With large units the margin of power іє 
usually greater, and a great deal of the regulating may be 
left to the fly-wheel. | 

Appendices including Board of Trade regulations, and so 
forth, fill up the last few pages of a book which has many 
defecta, and is by no means as well planned as it might have 
been, bat which stil may be said to occupy a high place in 
the somewhat limited range of electrio traction literature. 


Dictionnaire de Р Industrie, Paris: Libraire, J. B. Bailliére 
et Fils, 19, Rue Hautefenille. 1898. 

We have looked through the first number of this dic- 
tionary, and we think it promises to be a very valuable ard 
up-to-date work of reference. There are many dictionaries 
of industry already published, but progress is nowadays so 
rapid that they soon get out of date. This dictionary has 
been prepared by Prof. Julien Lefèvre, who is already known 
as the author of numerous books on science and industry. 
The article on accumulatora gives a concise description of 
the leading types at present in use, and rome useful statistics 
as to their efficiency and durability, Under ‘ Acetylene” 
we have a description of recent apparatus for obtaining the 
gas with as much safety and convenience as possible from 
that recent product of the electric farnace, calcio carbide. 
The chemical and metallurgical notices are clear and concise. 
If there ia any defect it is tke) preponderance of French 
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555 methods. The style is simple and clear, and 
the arrangement good. We do not know of anything of the 
kind in English equally good and up to date. | 


Electrical Testing for Telegraph 
Youna. London: The 
ing Oompany, Limited. 


neers, By J. E. 
Electrician Printing and Publish- 


This book appeals to а limited number of those now 


engaged on electrical work, viz., the electricians at cable 
stations or on repairing ships, and it describes fairly well the 
modus operandi of the electrioian's share in the removal 
of the various ills to which telegraphic communication is 
liable, but we should have liked to see clearer descriptions of 
the apparatus required, and more perspicacity in dealin 
with the pros and cons of the different methods pro 
There are a good many omissions on these points which 
detract from the completeness such a work should possess in 
order to bring it up to the standard of modern practice, e. g., 
Prices guard wire method for dealing with end leakage 
—the teeting of twin or multiple cables not only for con- 
ductance but also for dielectric values. It is a pity that the 
confusion of ognductance with conductivity should make 
its usual appearance in this book. The mistakes are not 
numerous, one unfortunate one in data for the effect of two 
co-existent faults occurs which will lead the reader astray if 
he endeavours to follow the calculated results; it is the 
harmonic not the geometric mean of resistances with + and — 
currents that gives the correct value ; the legal ohm is long 


defunct and the “Int.” or “ B. T." is now in force, and ita 


ratio to the B.A. should have been given, though we expect 
it will be long before the B. A. is ousted from cable work. 
A good index renders the reference to any subject easy. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.—1008. 


Compiled expressly for this journal by W. P. Thomson & Oo., 
Electrical Patent Agente, 329, High Holborn, London, W. C., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. | i 
. 15,074. “Improvements in electrical communication 
ia guards in railway trains" W. E. Landpon. Dated 
15,686. “ New. or improved means for electrical incandescent 
luminous advertisements. Е. 8. Bonn. Dated July 18th. 
15,7039. “Improvements in primary batteries." Е. GIoLIo. 
Dated July 18th. | 


15,724. “ Production of chromic acid by electrolytic oxidation of 


solutions of chromium oxide salte.” О. Immay. е Farbwerke 
vormals Meister, Lucius, and Bruning, Germany.) Jaly 18th. 

15,783. “ коала in electric telephone transmitters.” 
A. M. MABSARI. ted Jaly 18th. (Complete.) 

16,736., “An improved electric arc lamp." H. V. James. Dated 
July 19th. | 

15,765. "Improvements in gratings or supports for 
accumulator plates.” F. W. Gorsy. (Oambier and Cis, Pu) 
Dated Jaly 19th. | 


15,792. “Improvements in electric motors.” L. М. J. O. 
LExvavASSEUB. Dated July 19th. 

15,797. “Improvements in or re to means for ensuring a 
constant charge in electric traction or for transmission of 

wer to generating d os.” A.J. Bourr. (La Societe Francaise 

L’Accumulsteur “Tudor,” . . . .) Dated July 19th. 

15,801. “Improvements in electric accumulators.” Е. Lzrwzn. 
Dated Jaly 19th. (Complete.) 

15,802. “Improvements in electric acoumaiators.” E. LEINER 
Dated July 19th. (Complete.) 

15,803. “Improvements in electric accumulators.” Е. LEINER. 
Dated July 19th. ( Complete.) | 

15,829 “Improvements in electric arc lamps of the enclosed 
type. L.J.BrRELR. Dated July 20th. di 

15,879. "Im tain or in connection with contact boxes 
for electrical railways or tramways with underground conductors.” 
W. L. WI. (A. Diatto, Italy.) Dated July 20th. 

15,885. “Improvementa in electro-magnetic ore separators.” 
Н. Е. LamaaurH. Dated July 20th. (Complete.) 

15,886. “Universally adjustable reflector or screen for electric 
glow lamps" P. pz Kr DUO vx. Dated July 20th. 


15,932. “ Improvements in rotary motors" F. Eames. Dated 
July 21st. me 


| usually wound on a bob 


-. 15,944. "Im ents in or relating to ekctrieity meten. 
J. VILLY. Dated July 2196. WT p ves for under Patents, &c. 
Act, 1883, Sec. 109, Jaana 11th, 1898, g date of application in 
France.) (Complete.) 

15,976. “Improvements in electric arc lamps.” W. О. Jommon 
and A. Мсхривіхон. Dated July 21st.  (Complete.) 
. 16,012. 3 method in the production of oxide of sinc 


eee с aro and compound gases.” E. Bamar and 
G. HopGsom. Dated July 22nd. 


16,029. “Improvements in and relating to electric furnaces.” 
G. L. Рлгмив and E. Wan. Dated July 2204. (Complete.) 


16,057. “Improvements in or relating to electric light installa- 
Е sly oed. 


tions.” J. T. Nrsuerrand M. Вотнивглир. Dated 
16,064. “An electric jib crane or hoist.” J. Осарпі. Dated 
July 23rd. 


. 16,070. * Method: designed to facilitate the passage of electric 
wires into or out of brake pipes or other pipes w ато to or which 
may be coupled on railway trains.” G. R. Powmrr. Dated July 
23rd. 


16,120. 
a suita 


— 


ELECTRICAL PATENTS OF 1884, EXPIRING IN 
| AUGUST, 1896. 


Wm are informed by Messrs. W. P. Тномраон & Oo. that about 
90 applications for electrical patents were filed in the month of 
August, 1884. Ont of these only one has been allowed to run its 
full length, vis, 14 узат, and, of considerable interest, we 
give a short abstract of it below :— : 

10,990. “Im The obj у O. 8 
Dated August 6th, 1884. object . use ordinary telegra 
wired tor tole honic comm For this purpose an “ electro- 
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over a telegraph 
lines, &c. For 
electrophone” is 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications тау be obtained of Messrs. W. P. 
Тномраон & Oo., 322, High Holborn, W. O., and at Liverpool., 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 
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THE TELEPHONE SERVICE. 


ANOTHER Parliamentary Committee has conoluded its 
labours and arrived at its report. Though not yet pre- 
sented to Parliament, а copy of the report has found ita 
way into the columns of a provincial newspaper, and as 
this publication has been stated by the chairman of the 
Committee from his place in Parliament to be the 
“amended” report, we are justified in considering it as 
substautially accurate and commenting upon it accordingly. 
The Committee considered mainly the desirability of 
competition, and the suitability of such competition being 
undertaken by municipal authorities. · As в preliminary 
to such consideration there needed to be decided the 
question whether it would be justifiable to permit com- 
petition in view of the agreement between the National 
Telephone Company and the Post Office. To this point 
much of the evidence before the Committee was directed. 
This evidence may be divided into two classes, the official, 
which sustained the written agreement, and the semi-official, 
which leaves little room for doubt that some sort of under- 
standing existed that competition was not to be undertaken. 
This view was whittled down to a sort of time limit, im- 
plying that competition was not to be immediately indulged 
in, but might at some future time be undertaken, The 
Treasury minute, agreements, and Acta of Parliament 
bearing on the question have been fully discussed in our | 
columns, and we have noted from time to time how, in each, 
the right of the Post Office to compete, or to license others 
to compete, has been carefully preserved; but when it is 
remembered that the National Telelphone Company was 
under no obligation to sell its trunk lines, or to relinquish - 
Ма rights to extended areas, and that the trunk lines 
were regarded as of great value in competition, it 
becomes easy to understand that it might have sought 
some equivalent for their surrender, and that, as Mr. Forbes 
suggests, the equivalent was found in an understanding or 
arrangement which did not find ita way into the bond, - 
whereby the company was to be left alone in local areas 
во long as its service was good, and the Post Office would 
protect its own interesta by placing trunk line service on a 
par with telegraphs, the former thereby becoming one of the 
direct sources of revenue of the State. Upon the evidengathef ore 
it, we do not see how the Committee could have arrived at 
any other conclusion than that the Government were free to 
grant licenses, It is quite possible to recognise the wisdom of а 
policy not to grant licenses without, assuming that the policy 
was not open to revision. This is probably the explanation 
of otherwise irreconcilable views. 

In the attitude of some members of the Committee, it 
would ‘almost seem as if they must have oome under the 
influence of the irresponsible chatter which sought to suggest 
that a sort of unholy alliance existed between the Post Office 
and the Telephone Company, and that the public suffered 
thereby. That the conclusions of the Committee are not in 
accordance. with the views of the permanent staff may fairly 
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be deduced from the evidence. How far it may be wise for 


а Parliamentary Committee to disregard the oonolusions of a | 


Departmental staff on subjects which need careful study and 
experience, time may show. 

The Committee concludes that the telephone service is not 
of general benefit, and is not likely to become so, so long as 
the present practical monopoly in the hands of a private 
company shall continue, but that it has become of much 
more general benefit in other countries, and might, “if 
worked solely or mainly with a view to the public interest,” 
become a valuable instrument in further developing the 
trade and social life of the nation, towards which new means 
of communication have always hitherto so largely contri- 
buted. It is considered evident that the service has cost 
the company much more than it would now cost to 
replace it by a system at least equally good, and 
it is inferred that “this increased cost must naturally 
involve either a decreased dividend to shareholders or 
increased rates tosubscribers.” ^ Fear is expressed that unless 
the Government had an alternative plant supplied wholly by 
the Post Office, or partly by municipal licensees, the purchase 
of the company’s undertaking at a forced price might be 
imposed upon the Government in 1911, and this seems to 
have weighed with the Committee in recommending the 
granting of municipal licenses which, however, are to be 
governed by the conditions that they must terminate in 
1911; the systems must be in accordance with the regula- 
tions of the Post Office which should insist on complete 
uniformity of system so far as the differing conditions of the 
different localities may permit ; a maximum rate should be 
imposed “and no inducement be afforded to municipalities to 
carry on the service at a profit, and with a view to lighten 
the burdens of local taxation“; a minimum rate should also 
be imposed to protect the Post Office against the possibility of 
unremunerative rates in 1911. It is expected that this 
would “ also act as a security to the company against undue 
competition, and at the same time protect the ratepayers 
against a charge upon the rates.” A royalty of 10 per cent. 
is to be paid to the Post Office, in the same way as paid by 
the company. It will bea matter of surprise to many that 
the Committee should express the opinion that the service 
given by the company is not generally inefficient, nor, for the 
class of subscribers whom alone it serves, can the rates be 
considered unduly high, though higher than are paid by 
similar subscribers in Germany,” but the continuation of the 
same paragraph will meet with general approval, in that the 
Committee think that “a service already so essential to 
commercial men, and so well calculated, under other con- 
ditione, to benefit, directly or indirectly, all classes of the 
community ought no longer to be treated as the practical 
monopoly of a private company” under disadvantageous 
cironmetances referred to. 

This is, in fact, the condition which а responsible 
Department has had to consider. A practical monopoly 
exists without legal control or legal rights. The Committee 
might have made some recommendations tending to regulate 
а monopoly, or suggest steps for placing it under responsible 
management, but the Committee which recognises that “to 
the local public two competing systems in one locality are a 
gource of inconvenience and expense alike,” recommend the 
granting of municipal licenses for the purpose of bringing 
about this competition, which is to be undertaken with a 
certainty of making no profit, and with a delightful uncer- 
tainty of recoupment of expenditure on the expiration of 
the limited license. The anxiety of the Committee as to 
the position in 1911 seems to be an echo of recent news- 
paper agitation. The evidence of permanent officers at 
successive Committees has made it clear that the position 
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has not been overlooked, but we have never understood 
the excessive anxiety on this question. Suppose nothing 
were done. In 1911 the company will have a plant 
without the possibility of using it; the Post Office 
will have the sole right of use without any plant. 
The assumption that the company would be in a position 
to force an unreasonable price is not, in our opinion, 
justified. The possession of the plant in one quarter, and 
the power to use it in other hands, offers a greater equality 
of circumstance than is generally recognised, and it would, 
we believe, result in an equitable arrangement, whatever 
efforts might be made to “corner” or coerce. 

The observations of the Committee on the cost of the 
service again savour of ancient argument. It is donbtless 
true of any service that if it had to be created over again 
it could be done for less money, and it is undeniable that 
in the case of the Telephone Company, much of the 
capital is representative of enhanced value rather than 
actual expenditure. But what of it? Money cannot 
do everything. Time is needed to obtain a connec- 
tion and acquire experience. Again, the advantages 
of improved means of communication so eloquently dwelt 
upon by the Committee are usually considered to go hand in 
hand with profit to the supplier. There are some few 
exceptions, bnt on the whole the most satisfactory railway 
companies to the public are those which pay dividends. It 
might be better for individuals if the General Omnibus 
Company reduced their penny fares to nothing, but it is 
doubtful if the advantage would extend to the community. 

Whilst the advantages of competition are so obvious in 
the ordinary affairs of life, it cannot be expected that the 
average member of Parliament will realise the exception in 
the case of telephones. We think, however, that a Parlia- 
mentary representative of a Government department, such 
as Mr. Hanbury, should not wantonly waste the experience, 
acumen, and devotion, of the permanent staff of his 
department. 


So much has been said regarding the 
heavy charges entailed in securing a pro- 
visional electric lighting order, whether the 
applicant be а company ог a municipal authority, that 
it is of interest to record instances where the fees have 
worked out at а comparatively low figure. The Barking 
Town Urban District Council applied last year, under Mr. 
Hawtayne's advice, for a provisional order, and the costs 
have been made up as follow:—Board of Trade fees, £50; 
advertising, £33 ; printing orders, &с., £45; sundry ex- 
penses, £7 ; making a total of only £135, which compares 
very favourably with a number of cases where £300 or 
£400, and even more has been spent. Of course ia 
many places the cost of fighting opposition comes out at 
a considerable sum. It seems to us that promoters of 
electric lighting orders should have some loophole such 
as the Light Railways Act for getting their schemes 
approved more expeditiously and economically. It will be 
remembered that recently Mr. Ritchie, the President of 
the Board of Trade quoted an instance of a railway scheme, 
for which, if full Parliamentary powers had been sought, 
the various charges connec therewith would have 
amounted to about £1,000, but as it was promoted under 
the very advantageous Light Railways Act the expenses 
сате to about £150 only. Electric lighting companies would 
welcome some arrangement whereby they could secure a pro- 
portionate reduction in their charges, particularly where the 
area to be supplied is a very small one, upon which euch ex penses 
would tell somewhat heavily. Wedo not think, however, that 
the Electric Lighting Acts are altogether responsible for the 
heavy charges, for in Barking and a few other places, 
instances are found of what it is possible to do in the way 
of economy with careful legal management. It would be 
interesting to know what are the highest and lowest sums 
expended by any applicant for an order. 


The Cost of 
Provisional Orders. 
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DUCRETET ON HERTZIAN TELEGRAPHY. 


Ix a lecture delivered before the Société Internationale des 
Electriciens on June 1st, M. E. Ducretet describes a new 


a battery and a galvanometer. These substances, originally 
insulators, or at least of very high resistance, became con- 
ductors when they were struck by an electric wave ; and, 
besides, their conductivity was annihilated by a shock, only 

in when struck by another electric wave. 


to rea 
arrangement of apparatus for automatically printing mes- The КЫ кодны placed in the circuit of the tube of filings 


aages in the Morse 
code. This has, of 


this subject, 80 that 
Ducretet’s improve- 
ments are only in 
the details of the 


apparatus. 
M. Ducretet gives 


a short account of | 


their practical 
application to tele- 
graphy without 
wires, in which the 
work of Marconi 
is scarcely men- 
tioned, and much 
prominence is given 
to the discoveries 
of other inventors, 
chiefly French and 
Russian, that we do 
not hear much 
about in this 


Rive were the first 


to show that the < — 


efficiency of a 
Hertz oscillator was 
„ in- 

causing 
the a to pass 
through an insulat- 
ing liquid instead 
of air 


It is to Prof. 
Popoff, of St. 
Petersburg, how- 


ever, that Ducretet gives the credit of bein 
discover telegraphy without wires in 1895; 

having been made in the following year. We do 
not intend to discuss these rival claims, but give here only 
the opinions of M. Ducretet. 

Prof. Lodge in England, and MM. Le Royer and Berchem 
at Geneva, have since 1893 successfully employed Branly’s 
tubes with filings instead of the Hertz resonator for detect- 
Ing the presence of electric waves, generated at a great 


In 1890 Branly first showed the action of electric radia- 


tions upon discontinuous metallic substances such as filings, 
free or agglomerated in an insulating substance, and com- 
prised between two conductors forming a circuit containing 
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arconi's dis- vibrations. 

We have thus all the elements necessary to the realisa- 
tion of Hertzian telegraphy; if the sensitive relay controls 
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deviated тегу 
аноде when the 
tube of filings was 
struck by an electric 
wave; and then 
returned to zero 
when the initial 
resistance was re- 
stored by a shock. 
Branly has given 
the name of radio- 
conductors to his 
tubes of filings, a 
name which is in- 
tended to recall the 
fact that the con- 
ductivity of these 
tubes is established 
by electric radia- 
tions  emanating 
from a spark. The 
sensitiveness of 
these detectors is 
very great, and 
they detect electric 
disturbances at a 
distance, even across 
partitions and 
walls. If the gal-. 
vanometer is re- 
placed by a sensi- 
tive telegraphic 
relay, fig. 2, we are 
able to produce in 
a local circuit ener- 
get ie actions whose 
point of departure 
is the electric 
wave transmitted 
through space by 
an intermedi 
medium the ether, 
which propagates 
electric vibrations 
from the spark 


transmitter in the same way as it propagates luminous 


the electro-magnet of a recording apparatus, and long and 
short emissions of electric waves can be produced at a distance, 
then a message can be sent by.the Morse code. The relay 
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also controls the electro-magnet of the tapper which acts 
upon the filings of the radio-conductor. Each wave will 
thus be followed by a shock, bringing the radio-conductor 
back to its initial resistance. In practice the power of the 


transmitter will be adapted to the distance to be traversed. 


Ss. uut 


Acc 


its 


Fia. 4. 
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The apparatus described and realised by Prof. Popoff iu 
1895 was constructed as follows:—To record the electric 
waves produced by atmospheric electric disturbances at a 
great distance, he employed an instrument 
of the Morse type. Since 1895 Popoff 
has shown in various publications that his 
apparatus might be practically employed 
by the Marine for the transmission of 
signals, To augment the sensitiveness of 
his apparatus, Popoff connected one of the 
electrodes of his radio-conductor to a 
metallic wire, insulated, and fixed vertically 
along a mast. The other electrode was 
E to earth. This same arrangement may 
applied to the spheres of the spark 
transmitter. 
The insulated conductor of the receiving 
apparatus is a veritable collector of the 


electric waves launched into space; that | A 
сә 


of the transmitter plays the róle of а 
radiator. Their length ought to corre- 
spond to the distance to be traversed. 

The organs of the system of wireless 
telegraphy invented by Popoff may be 
shortly enumerated as follows :—Zlectric = Е 
waves emitted by the vscillator-transmitler ; | 
a Branly radio-conductor which becomes 
conducting when struck by an electric 
wave and closes the local circuit of the 
relay which works the recording apparatus 
of the receiver; an electric tapper which 
acts automatically on the filings of the radio-conductor. 
Under the action of the shock of the tapper the conductivity 
of the tube of filings disappears, and recovers its original 
state till a new electric wave strikes the sensitive tube. 


_Dacretet’s apparatus, which he showed to the Society, 
contains several improvements on the apparatus of Popoff. 
Like all telegraphic apparatus it consists of a transmitter 
and a receiver. 

The transmitter comprises :—A powerful Ruhmkorff сой 
(fig. 3). In the circuit of the primary wire is a vibrating 
interrupter with a quick break, or a continuous rotary inter- 
rupter (fig. 4) according to the power of the coil. A special 
key produces the long and short emissions of waves. A 
battery of accumulators furnishes the electric energy. 

It is this electric energy due to a current of a considerable 
strength, but. of only a few volta E.M.F., which is trans- 
formed: in the secondary coil, into a current of very high 
E.M.F., in the coil used in these experiments, 200,000 volts, 
After this transformation the electric energy does not exceed 
60 watts, say „yth of a H.P. This heightened E. M. F. 
produces пе which play between the spheres of the 
oscillator, E. 6. 

This oscillator is formed of several spheres between which 
play intermittent sparks produced by the operating key. 

he central spheres are plunged in an insulating liquid, and 
the oscillating sparks play between them. This oscillator is 
constructed according to the data given by Prof. Righi, but 
Ducretet’s arrangement insures a rapid control of the length 
of the sparks, 

From this oscillator the electric waves start which act at a 
distance upon the receiver. 

The receiver comprises :— 

1. The Branly radio-conductor with its automatic tapper 
arranged according to Popoff. Ducretet’s model has a device 
for regulating the position of the cylinders between which 
the filings are placed. The action of the external air on the 
filings is prevented by making the cylinders a good fit. 

2. A mast with an insulated wire (Popoff’s collector), and 
an earth connection to one of the electrodes of the radio- 
conductor as already described. 

9. A very sensitive telegraphic rela tting in action 
both the electro-magnet of the ат instrument, 
and the electro-magnet of the tapper. 

4. The Recording Instrument (fig. 1).— In Ducretet’s 
arrangement the working is automatic, and allows the tele- 
graphist to be dispensed with. This point he considera of 
great importance. The first wave, that arrives starts the 
ribbon, and when the waves stop the ribbon stops. 

Popoff has sent messages over a distance of 5 kilometres 
at sea, with a vertical conductor 18 metres in height. 
Marconi has traversed a distance of 16 kilometres with a 
vertical conductor 30 metres in height. Experiments made 
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recently with Ducretet’s apparatus show that these records 
can be beaten. х 

It is not necessary to conclude from these experiments 
that Hertzian telegraphy without wires will replace ordinary 
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has recently shown that a battery of 12 accumu- 
be put in circuit with a powerful radio-conductor, 
and that the current may be raised from zero to 20 amperes, 
when the tube is struck 7 electric waves. 

With a special kind of relay (un electro-aimant à déctie) 
Dueretet was able by means of electric waves sent from a 
distance to (1) Make a long metal wire incandescent. (2) 
Start an electromotor. (3) Excite a powerful electro-magnet. 
(4) illuminate a row of incandescent lamps. (5) Explode 
а mining fuse. 


DISTRIBUTION BY DIRECT AND ALTER- 
NATING ‘CURRENTS. 


At the meeting of the National Electric Light Association 
recently held at Chicago, two papers were read which cannot 
| fail to remind English readers of the old battle of direct 
| versus alternating currents which was fought so vigorously 

years ago by their respective advocates at Institution meet- 

ings and in the press. One of these papers was by Mr. 
| Ferguson, who took distribution by direct currents as his 
subject, whilst the other, dealing with distribution by alter- 
nating currents, was read by Mr. Wagner. The former con- 
sisted chiefly of a description of the system now used by the 
Chicago Edison Company, and was not by any means an 
aggressive or fighting paper ; as, whilst arguing generally on 
the greater suitability of the direct current system for lighting 
and power service in large towns, Mr. Ferguson specially 

sclai any intention of blindly advocating the use of 
this system under all conditions, and, indeed, actually 
claimed that he was the first of the so-called Edison Central 
Station men to propose the introduction of the alternating 
current as a means of effecting important economies in the 
operation of a direct current distribution system. 

The Chicago system is a multiple station system, with 
four stations, two of which are direct current generating 
stations pure and simple, whilst the other two are in part 
sub-stations. The largest station furnished about 75 per 
cent, of the total output, which amounted to over 15 million 
units in 1897; and these 11 million units were delivered to 
the business portion of the city covering an area of about 
one square mile, the electrical centre of which was only 
about 1,000 yards from the station. All four stations supply 
current to a three-wire network with 220 volts between the 
outer conductors; but at the two sub-stations, which are two 
or three miles in opposite directions from the main station, 
the direct current он only furnish а part of the cur- 
rent required for district served by them, as during the 

ume of light load the network is fed direct from the main 


station, and during heavy load a part is, and eventually 
all the current will be, transmitted from the main station as 
a high pressure alternating current, rotary and stationary 
transformers being employed at both ends of the trunk mains 
to effect the nccessary conversions. In other respects, the 
system is the ordinary Edison system, with a liberal allow- 
ance of copper in the mains, and Mr. Ferguson claims that 
they get better regulation and a steadier light on this system 
than has ever yet been obtained on any alternating current 
system in the United States. Other advantages of the direct 
current system, which are referred to in the paper, are the 
gain arising from the use of the storage battery, and the 
superiority of the direct over the alternating current for 
motor work, especially in the case of electric elevators, and 
for constant potential small current arc lamps. 

Mr. cir ni conclusions are, that the direct current ig 
more easily applicable to the various services required in a 
1 town; and that, as a low pressure distribution is 
essential to a satisfactory alternating current service, во that 
the difference of cost is only that between direct current 
feeders and alternating current feeders plus transformers, 
direct current distribution should form the basis of the 
general system in any large town where commercial lighting, 
elevator service and general power work account for a large 

portion of the load; and that for districts where it is not 

ible to supply current from a station fairly close at hand, 

igh pressure alternating currents may be used for transmis- 

sion, but should be converted into low pressure direct cur- 
rents for distribution. 

Turning our attention now to Mr. Wagner’s paper on 
“ Alternating Current Distribution,” we find a much more 
vigorous advocacy of the advantages of the system which he 
favours, and which is described in the paper. But first, it 
is interesting to note that the papar ee with the 
statement that for 10 years it has predicted with per- 
sistent reiteration that for the distribution of current for 
lighting from central stations direct current was a thing 
of the past, and that in a few years the alternating current 
transformer system would hold the field without a competitor. 
To many, continues Mr. Wagner, this prediction may seem 
to have been fulfilled, considering the enormous number of 
alternating current plants, compared with direct, current, that 
have been installed. And yet in England we find a large 
number of experienced engineers who predict that it is the 
single-phase alternating current that will soon be a thing of 
the past, and that the coming 8 is that of direct current 
distribution, aided, when long distances have to be traversed, 
by multiphase transmission. What appears to us most strange, 
in view of Mr. Wagner's statement, is that, according to him, 
the system which is almost universally used in the States is 
the house transformer system, which in England has already 
been so largely superseded by the sub-station transformer 
system with low pressure distribution on account of the 
higher efficiency and better pressure regulation of the latter. 
That the sub-station system is almost unknown in practice 
in the States is shown by the fact that Mr. Wagner describes 
it as the new thing which is going to ү alternating currenta 
ahead of the rival direct current, and that in the discussion 
on the paper this system is described as à new one which 
has not stood the test, of time. 

Mr. Wagner himself does not believe that the prediction 
referred to above has been fulfilled, as he says that, 
judged by the standard of the Edison three-wire under- 
takings, few alternating current stations in the States 
have been a success; but he asks that this admis- 
sion should not be taken as an indication of any 
loss of faith on his part, as, in his opinion, the fault 
lies not with the alternating current itself, but with its appli- 
cation. The direct current plants have been installed with 
the object of providing a permanent investment, whilst with 
the alternating current the main object has been to deliver 
current for a minimum investment, and without consideration 
of the evil effects of bad regulation and low efficiency. Mr. 
Wagner therefore says we must take the good a of the 
direct current system, which is its low pressure distributing 
network, and replace the costly low pressure feeders by high 
pressure feeders with a transformer at the erd of each, and 
regulate the pressure by pilot wires brought back from the 
low pressure terminals of the transformers. The effects of 
transformer drop on the regulation being thus eliminated, 
the C? Б losses in the transformer may be increased, во as to 
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allow of a substantial decrease in the iron losses; and if 
designed with this end in view, a 100-kilowatt transformer 
can then be built, which will have an average all-day 
efficiency of over 98 per cent. This is a remarkably good: 
result, and we do not know of any English maker who has 
attained it; but Mr. Wagner quotes figures in comparing 
the relative efficiencies of different systems of distribution, 
which show a.C? Е loss at full load of 2 7 per cent, and an: 
iron loss of only 0°23 per eent. 

Mr. Wagner has installed a sub-station system, in which 
each high pressure feeder supplies a 110-kilowatt transformer 
at 1,100 volta, all the transformers, feeding into a three-wire 
low pressure distributing. network, and he compares the 
efficiency of this system with that of a three-wire direct 
current one, assuming in each case a fall load loss of 2 per 
cent. in the distributors, and of 1 per cent. in house wires, 
whilst in the direct current feeder а loss of 24 рэг cent. is 
allowed, and in the alternating current system 8 per cent. 
loss is allowed for the feeders, and 2:7 per cent. for C? R, 
and 0:28 per cent. for iron losses in the transformer, all at 
full load. From these figures the efficiencies at various loads 
are calculated, and are given as follows :— ` 


Load. Direct current. Alternating current. 
Full 787 per cent 87 9 per cent. 
25 per cent. 941 " 95:8 s 
20 5„ 948 „ 962 „ 
15 н 961 ji 96:5 i 
\ 10 ” 973 » 964 » 


It will be noticed that, according to these figures, Mr. 
Wagner claims a better efficiency for the alternating current: 
at all loads down to 15 per cent. of full load, and that with 
any ordinary load factor he will get a loss of only about 
4 per cent. between his generator terminals and the con- 
sumers’ lamps; a result which, if it is confirmed by the read- 
. ings of station and consumers’ meters, must make our 
English alternating current station engineers envy him his 
happy lot. 

he comparison, of course, depends entirely on the 
assumption of а 24 per cent. loss in the direct current 
feedere, and this was objected to in the discussion as much 
higher than was usual. As no idea is given of the average 
length of the feeders, it is impossible to make a proper com- 
parison, and we would draw attention to the fact that the 
same omission is made in another part of the paper, where it 
is stated that “ the Edison feeders for the same distance cost 
about 31 times as much as for alternatiny current at 1,100 
volts.” One would naturally suppose that the comparisons 
of cost and of efficiency would be made under the same con- 
ditions, but this can only be if we allow that a low pressure 


main costs about three times as much per pound of copper- 


as a high pressure one. The actual figures, taking the 
weight of the three-wire main at 24 times that of an outside 
wire, and the weight of the high pressure main at twice that 
of each wire, are a8 follows:—For the same percentage loss 
at full load, which means that the current density in the 
high pressure cable is five times that in the low, the weight 
of copper in the latter is 31] times that in the former; for 
the same current density, which makes the loss at full load 
iu the low pressure main five times that in the high pres- 
sure, the weights are as 6] to 1; and for a loss at full load 
in the low pressure main equal to three times that in the 
high pressure main, which is the figure uged by Mr. Wagner 
for the comparison of efficiencies, the weights are as 104 to 1. 
This does not mean, however, that the созів of the mains 
laid are in the same proportion, as it is well known that the 
cost of insulation is relatively much less for the low pressure 
main, ав is also the cost of trenching, conduits, and laying 
underground. 

In the course of his paper Mr. Wagner claims to have 
shown that a properly-designed system of distribution by 
alternating currents will be cheaper in first cost, and will 
give 8 better efficiency and better regulation than the three- 


wire direct system. That this will be so when the mean 


distance between the station and the consumers exceeds a 
certain length, depending on the voltages used, no one 
denies; but it is asking a good deal to expect such a general 
claim to be admitted in regard to the lighting of large towns, 
when all experience up to the present time tends to show 
that, in England, at any rate, the large direct current under- 
takings can generate and deliver electrical energy at a lower 


total cost than alternating current undertakings of about the 
ваше im ce, even although these latter employ the 
system advocated by Mr. Wagner. 

With regard to the adaptability of single-phase alternating 
currents to the various services required in a large town, the 
paper claims that constant potential arc lamps can be 
operated as easily and as efficiently by alternating as by 
direct currents, and that a great saving can be effected in 
street lighting with series arc lamps by operating them by 
alternating currents. Mr. Wagner mentions that one large 
company has taken this matter in hand, and has effected a 
considerable saving in fuel and attendance by doing away 
with the small army of series arc lighting machines which 
were needed to run its 2,600 street arc lamps; and that it 
now operates them on the same circuits of 60 or 80 in series, 
using a step-up transformer of a maximum capacity of 4,000 
volts and 10 amperes for each circuit, and supplying 
current to these transformers from large alternators, one of 
which can, and often does, supply the current for as many 
as 2,000 arc lamps. That it should be possible to do this 
is a great ga advance, and it would appear to be well 
worth the while of engineers who are now using direct 
current series arc lighters, or who are taking the trouble to 

rectify their alternating currents for their arc light circuits, 
to get further information on this subject. 

Coming now to power service, Mr. Wagner claims that he . 
can obtain Bingle-phase motors which equal the multiphase 
and direct current motors in meen and facility of start- 
ing under load, and of being operated at variable speed; in 
fact, they equal the direct current shunt motor in all points 
but one, and excel it in efficiency and simplicity. The one 
exception refers to the operation of high speed elevators, and 
even here Mr. Wagner feels confident that all that is wanted 
is a little more time to perfect the apparatus, and then this 
application will also be made successfully. Finally, with 
regard to the use of storage batteries, Mr. Wagner holds that 
it has not yet been shown that they are a valuable adjanct to 
a central station, when cost and maintenance are duly taken 
into account; but he claims that, if their value is proved, 
they can be used on alternating current systems in conjunc- 
tion with rotary transformers, just as in some direct current 
systems high pressure transmission to outlying districts is 
effected by the use of rotary and fixed transformers. 

The discussion which followed the reading of these papers 
was not as animated as those which took place some years 
ago in London, but it resembled them in one particular, viz., 
that everybody seemed to finish off with the same opinions 
as they held at the beginning. Mr. Dow was the principal 
speaker on the direct current side, and attacked some of Mr. 
Wagner’s figures of relative efficiency of the two systems; 
first, because he considered the 24 per cent. feeder loss attri- 
buted to the direct current system was much greater than 
was generally the case; and, further, because he took excep- 
tion to the assumption that the distribating networks would 
be the same for both systems. He maintained that to get 
the same regulation in the network with a good motor and 


arc lamp load, the alternating current system would require 


a larger capital investment than the direct carrent system. 
Mr. Rice spoke in favour of multiphase systems, which Mr. 
Wagner had referred to as not being successful when the load 
was largely a lighting load, and expressed his opinion that 
alternating current motors and arc lamps would be as wine 
used as those of the direot current type, as soon as time 
been given for their development. . Pillsbury, who has 
done a great deal of work on alternating current single- 
phase motors, confirmed Mr. Wagner's statements, and said 
that these motors were now made equal, if not superior to, 
direct current motors; that the power factor was consider- 
ably above 90 per cent. for any load between half load and 
50) per cent. overload, and above 80 per cent. at one-fifth 
load; and that for general power work the single-phase 
motor was better than the direct carrent one, as regards care 
and attendance required, average efficiency, and absence of 
wear, 

The question of which system is the better one to use 
can only be decided after due consideration of the 
special conditions of each case, and we heartily agree with 
the views expressed by several speakers, who said that they 
were using both systems, and could not afford to spare either, 
as each had its special advantages, and each was r than 
the other under certain conditions favourable to its use. 
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CORRESPONDENCE. 


Sparking. 


I shall feel obliged if you will kindly give me, through the 
REVIEW, an answer to the following :—I am in charge of 
several dynamos, but one in particular does not satisfy me. 
It is made by a well-known maker, and the fault is, that no 
matter how I have tried to adjust the brushes it will persist 

in sparki g at the two bottom brushes ; the two top brushes 
are perfectly sparkless. The machine is a 100-volt 60-am- 
compound, running at 1,200 revolutions per minute; 
-it has a Gramme ring armature running in wrought-irón 
undertype fields. The field magnets are bored sgo as to leave 
rath of an inch clearance around the armature. Would it 
improve matters if I re-bored the field magnets so as to allow 
a little more clearance. 
J. W. Bern. 


[The sparking. at lower brushes is due to the unequal 
magnetic flux, that being greater in the upper half of the 
ring than in the lower. 

Bore out the magnets th inch wider, and drop the 
armature down tb, so that it is nearer the lower borns of 
the magnets ; or you may bore it ,',th inch eccentric, taking 
the whole cut from the upper polar edges. In short, you 
must equalise the flux by adjusting the distance of the 
Re from the upper and lower pole edgee—Ens. ELEC. 

EV. 


Protection of Railway Traffic. 


The proposed system of railway signalling described in 

issue of August 6th is not by any means a new idea, as 
it was fully a nena by me in a letter tothe Daily Chronicle 
12 years ago, during my residence in Ipswich. 


Fred. Feltham. 
Gloucester, August 9/01. 


IMPROVEMENTS RELATING TO ELECTRIC 
TELEGRAPHY. 


Tun complete specification (No. 18,644—A.D. 1897) of Lodge and 
Mnirhead's patent for telegraphing by means of Hertzian waves is 
just pon aaea, and we extract the following particulars relating 

ereto :— f 

This invention relates to systems of telegraphing by means of 
Hertzian waves, and has for its objects to provide means whereby 
greater certainty of action is obtained, and whereby the distance 
between the emitting and receivirg apparatus may be materially 
increased. 

In carrying out the invention the inventors use in the receiving 
circuit a recording or receiving instrument as indicated at a, con- 
nected in series with a battery, ö, and а coherer, c, of the construc- 
tion hereinafter descrited or other suitable form. The receiving 
instrument is a Kelvin siphon recorder, but it may be a telephone or 
other instrument able to respond to slight fluctuations of current. 


Fra. 1. 


The coherer, which may be of any suitable construction, is of that 
form now known as a “single-point” coherer. According to the pre- 
sent invention, however, two or more coherers are employed (the 
diagram fig. 1 shows three) joined up in multiple arc, and in con- 
junction with them is a rotating or vibrating tapper or cam, d, which 


is gil ar constant motion, preferably by means of clockwork, and is 
80 relatively to the said coherers that it comes into contact 
with each one successively during every period or revolution. The 
object of this arrangement is to ensure that atleast one coherer shall 
be in its receptive condition. 
The construction of the coherer may be such that decohesion or the 
restoration to sensitiveness of its active part after every passsge of 
the Hertzian waves takes place in the sensitive part itself instantly 
after the act of cohesion, without the aid of vibrating hammers or 
similar devices. Fig. 2 illustrates this form of ooherer. Suitable 


filings, е, forming a conducting mass, are spread out on a flexible 


light strip, f, ig strip is suitably supported in the magnetic field 
between the two poles х в of either a permanent magnet or an 
electro-magnet. hen the strip is made of aluminium or other 


suitable metal, there is placed between it and the filings an insulatin 

film, /!, of varnish or other material. It will be seen that at one en 

of the strip, /, the filings extend beyond the insulating film, f!, whilst 
at the other end the latter effectually separates the filings from such 
strip. A second smaller light metallic strip, g, is maintained by light 
springs, g', upon the filinge, e. When, under the stimulus of Hertzian 
waves, electrical cohesion or more complete contact takes place, а 
stronger cprrent from the battery, b, flows through the whole length 
of the strip, f, to the mass of filings, and thence through the upper 
strip, g, to complete the electrical circuit, the result being a greater 
deflection of the strip, due to the action of the magnetic field. The 
bending or deflection in one direction of the strip, /, disturbs the 
mass of filings, and separates them, thus breaking down the cohesion 
previously existing between them. The coherer may be confined 


within any suitable casing. 


As transmitter there may be employed an ord extra current 
spark, such as occurs when the current of a voltaic battery is broken, 


or when a current round а self-induction coil is varied, or started, or 


stopped, or any other means of producing an electric jerk or discon- 
tinuous or transient current such as are capable of exciting a coherer, 
but the inventors prefer to use an induction coil with one or more 
spark gaps. The effect of these electric jerks may be conveyed to 
the distant coherer either through space or along conductors of any 
kind, or along ba:e wires, or the outer sheathing of cables, or any 
other good bare conductor leading from the sending station to the 
receiving station. | 

Sometimes а condenser is connected between the earth and the 
terminal of the coherer opposite to that which is connected to the 
telegraph wire or conductor to increase the effect of the arriving 
electrical impulse upon the coherer. 

When synchronous collectors or resonators are employed, the 
inventors in some cases connect the coherer to the extreme end of 
the resonator, when a single resonator is used; or when a pair of 
equal resonators is used end to end, the coherer is placed between 


the inner ends of the reconators. In this arrangement the battery 


and receiving instrument connections, if made to the resonator at 
all, are made at the middle of the resonators, otherwise they would 
disturb the oscillation period. The coherer being a non-conductor 
normally does not disturb the resonators. 

Another arrangement is with a large closed circuit similar to one 
of Hertz's arrangements, in which little sparks occurred between the 
discharger knobs. At that тше расо is put the coherer, and in 
another part of the circuit is placed the battery and receiving instru- 
ment, but to avoid the disturbance of time period caused by their 
introduction they are shunted by means of & condenser of sufficient 
capacity to act as a virtual short circuit for oscillatory currents. 

The addition of a condenser as a shunt to any simple coherer 
circuit in this manner, eliminates ba and receiving instrument, 
80 far as oscillations are concerned. use of a condenser in 
coherer circuits, such as will enable them to have a definite time 
period, in spite of their containing also a battery and recorder, or 
telephone or other complications of coils and the like, forms a distinct 
part of the invention. 

A convenient arrangement of adjusting the sensibility of the 
coherer circuit is to place the coherer in one arm of a Wheatstone 
bridge arrangement, so that the receiving instrument responds when- 
ever the coherer c in resistance. An electro-magnet may be 
placed in another arm of the Wheatstone bridge arrangement, so that 
whenever the coherer diminishes in resistance, through the influence of 
electric stimulus, the electro-magnet loses much of its force, and so can 
drop a keeper on to the coherer to tap it back. The electro-magnet holds 
the keeper on until the change in coherer resistance causes it to drop 
off, without any tendency to “tremble.” The electromotive: force 
applied to the coherer can, in the above arrangement, be adjusted to 
any fraction of the battery employed. The соһегег is а known kind, 
consisting of a tube of metallic or other filings or powder, but 
obviously any other form may be employed. | 

Of the various alternatives mentioned, the method at present pre- 
ferred is a spark gap at the sending end of the system excited by a 
Ruhmkorff coil, with a bare wire or mere earth connection leading to 
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а coherer at the receiving end, the other terminal of the spark gap and 
of the coherer respectively being each connected to one of a pair of 
elevated conductors, or sky-plates," such, for instance, as a pair of 
insulated roofs. 

The sky-plate, instead of being a mere emitter, or collector, may 
. be a syntonic radiator, or resonator. The claims are eight in number. 


CONSUMPTION OF POWER IN RAPID 
SERVICE. 


THE 


шаку to suppose that because the rapid acceleration of а 
train calls for а rapid expenditure of energy, therefore it is an 


in a given time and shows that the best econ 

ing of 150 lbs. per ton for each case, is 
is rapid, and the train runs by inertia fro 
cut-off of pow to the point of brake a 


pi 
time is shorter. Less energy 
shoes, apart from the wear of these and of the wheels, when speed is 
got up rapidis. 
In a run of 140 seconds a tractive force of 200 Iba. per 


highez until at 634 lbs. per ton a speed of 61° 
108 seconds when the brake is at once required to hi des gir a 
by 


the 140th second. In this case there is no running 


e exhaust For mere diture of energy 
it 12 thus obvious that тм must 
racticable. Energy must 


before the economioal rate 
Frequently, however, these 
line. Tune 


of a line can be worked out on the engineering basis, an 
effect oned to the schedule speed. 
One may not always be able to secure best absolute economy. It is 
a great thing if the best possible economy for given conditions can be 
ascertained and suitably corrected as ture of copper. 
It is the demand for rapid transit which has put motors of 25 horse- 
power upon comparatively small cars. The question has been 
thronghout the whole progress of electric traction one of mean 
du of run, and this has proved to be reduced to the lowest time 
where the acceleration has been rapid, while at the same time a low 
maximum speed has not yet been exceeded. | 


THE ADVANTAGEB OF MECHANICAL 
| DRAUGHT. 


Tum advantages of mechanical draught are many, and were ably put 
Mr. W. B. Snow before the June meeting of the North- 
Association of America. A high сш dne required 
to produce a draught, but a low chimney is sufficient ply to p 
rid of the furnace gases at a sufficient height above ground. T 
results in first cost economy of considerable degree, for a tall chimney 
demands an expensive foundation, “рүш Бас ` As 
торги the primary object of a chimney, visz., Ше draught it оссе, 
it is obvious that rapid 5 ble in the in 
action. A cbimney works by се * temperature; with a slow 


| q 
checked. With an Ene of, say, 800 H.P., about 200 H.P. out of the 
1,000 H.P. generated in the furnace will go to cause the chimney 
draught. But а fan for the same draught effect will not consume 
a fraction of 200 Н.Р. This brings one to another aspect of the 
question. In des plant for fan draught it is necessary to 
provide more heat absorbing surface to absorb low temperature heat. 


No heat is wanted in the fan. If the furnace gases are still to 
pass away at the same high temperature, a large incentive to, the 
2 uch, but they work at th 
reduce temperature very much, bu wor. e 
boiler pressure and temperature, and cannot oool the gases below 
such temperature. Economisers should thus be placed in series, and 
the last in series, that nearest to the fan or chimney, need not, in 
should not, be worked at boiler pressure. It may even be worked at 
the atmospheric pressure, and simply supply heated water to the 
main feed p. The trouble with is well known to be 
the corrosion due to condensation on the pipe surfaces of the 
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of the discussion speaker 
fan draught and economisers and stokers for small plants, and no 
doubt he was, to a certain extent, right. Before installing such 
FF 
some 


LEGAL. 
Тив Bnooxm-PELL Авс Lamp PaTENTS. 
Im the Ohanoery Division on m before Mr. Justice North, Mr. 


Com Limited, for an injunction restraining Messrs. Johnson 
and Phillips 5 
lamps in use at Portsmouth and other places, and which 


ТЕЕ 
H 


to su lamps made under those patents. Counsel stated 
plaine 


to the 

the defendants from 1885 to 1897 
and su lamps under those patents. Between that 

o doubt fitted up installations at Portsmouth and 
had proved very successful. Then on June 30th, 
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would go to the defendants, thinking they were still in a position 
to manufacture Brockie-Pell lamps, and would probably, in the 
result, be карр 90 with something which did not infringe the 

Mr. J Мовтн: If they cannot supply the Brockie-Pell lamps, 
so much the worse for them. How can it injure you? 

Mr. Swinyen Eapr: As I have remarked, it will take persons 
desirous of having an installation of our lamps to them, under the 
impression that they are still in a position to supply them, and who 
would otherwise come to us. 

Mr. Justice Norra: The statement is true, I suppose, that these 
lamps were supplied by them? This is quite different from the usual 
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of the same procese. The ingenuity of 

y new metbods I am not aware of any 

сазе like this, but I submit it isa case in which the Oourt will be 
justified in interfering. | 

Mr. Justice Nostra: The Court is not in the habit of restraining 


Pr quite pe, tres a tor 
represen arein a ‘to supply lamps made 
under the plaintiffs’ patent, from holding out the Johnson 


and Phillipe’s lamps are our lampe. 
Justice Norra: I fail to see how the advertisement 


Е 


ш донор nad beon å 8 in the ErzornicAL Review and in 
Lightning, and possibly in other papers, constantly since March 3rd. 
His submission was that the advertisements were absolutely true, 
and that there was no en in any way that the defendants 
were Brockie-Pell lamps. Further, the plaintiffs had pub- 
in the very papers that the advertisements in 


however, 
ly on the question of time, but he did not think 
n : с эсден. 
ivertisement was misleading, as it was suggested, it ought 
be so. But even assuming i vas meant distonoatly, stil it 
was not a matter in which the Oourt oould interfere. The motion 
would be dismissed, the costs to be costs in the action. 


Coumrr or Lonpon лир Ввовн Hr. oro Ілонтна Oompany 
v. бор»виү Ввов. | 
Q.O., at the Wandsworth 
| ndon Brush Electric 
Oompany, of the Oauseway, Wandsworth, sued Mesers. 
Godfrey Bros., of 40, Trinity Road, Wandsworth, to recover the sum 
eff. аш — — for the 
R i a or com and Mr. 
Wallis, barrister, defended. ' diss 
The hearing of the case occupied a considerable time, the difference 


between the having apparently arisen over a sliding scale 
arranged company, by w & rebate was allowed apy certain 
quantity o tricity being oo The evidence of the cotn- 


purs vicem кы the effect that on January 1st defendanta' 
tor showed 500 units. This was proved to have been duly 


q 
amount registered was 600 units, but the employé who took the 


10.0 not present [n 
NOUR said that as the first was proved he should 


His 
allow no rebate, but he should do so on the second quarter, insemuch 
as i$ was 

Defendants’ counsel contended that under plaintiffs’ contract note, 


signed by the defendants, a rebate should be allowed on the first 
uarter. Ы 

ы His Ноноов gave judgment for the plaintiffs for £12 101, with 

costs. The defendants had paid into Oourt the sum of £10 17s. 11d. 

His Honour remarked that the company's sliding scale appeared 


to be very ambiguous. 
л 


BUSINESS NOTICES, &c. 


| Electrical Wares Exported. 
"ник mne Ava. Этн, 1897. | Win Expme Апа. 9тн, 1898. 
6 


B. E a 
Aden. Teleg. mat. ... 35 0 | Adelaide iss „ 146 0 
Albany #06 ee eee 98 0 Alexandria [EX ee 58 0 
Alexandria. leg. mat. 44 O0 й Teleg. mat. 20 0 
Amsterdam .. 285 0 | Amsterdam „ 205 0 
Ant . Elec. fuses... 295 0 | Antwerp... E 329 0 
Bangkok cea 65 0 | Auckland Р „% 106 0 
Bombay ... ete „ 87 0 | Bergen ... i e. 7,518 0 
Buenos Ayres... LI 202 ^ 8 “ug 0 
% Teleg. ogne iss . 82 0 
Oadis ... i . 1,960 0 | Bremen. mat... 150 0 
Oaloutta 900 „ 863 0 " Sab. cable ... 180 0 
» oe . 18 0 | Buenos Ayres ... .. 6,355 0 
Cape Town 66 ..1,002 0 | Calcutta... 243 0 
e ооо $38 0 Cape eo LJ 602 0 
Christe urch eee [127 149 0 е өө 19 0 
Colombo... эге #06 103 0 Durban [II] LJ ee 2,838 0 
Delagoa Bay eee TT 142 0 Hast London eee 81 0 
riri ass -- n En 0 recien i 0 0 
` ushing ooo ТҮ 0 mburg "өө TT 10 0 
Fremantle ese „ 85 0 Helsingfors  ...- 0 
iue .. 60 0 | Kolding. Teleg. cable 252 0 
Hamburg II) 600 Fe pare ooo coo ` eee e 0 
Malaga eee eee ton ee * 4 0 
Melbourne TA ^ 54 0 Madras T vis 4 86 0 
Otago eee eee oe 150 0 Marseilles ace eee 50 0 
Para. 52,500 0 | Melbourne ése эй 0 
Port Elizabeth ... * 414 0 ji Teleg. mat. 410 0 
Rangoon coo 37 0| Montreal iss 26 0 
Shanghai eee [11] 251 0 Odessa eee eee oe 180 0 
Stockholm vee % 700 0 8 pie * 25 0 
Bydney eee eoe #06 0 Port ELI оов 819 0 
^ ” Teleg. mat. TIT 493 0 R TI) өөө 55 0 
н Telep. mat.... 54 0 | Rockhampton ... .. 172 0 
wee 20 0 St. P urg „. 14 0 
Vigo. Teleg. mat.. 206 0 j Elec. launch 1,300 8 
Stockholm. Teleg. wire 72 0 
[IE [11] 0 
н  Teleg. mat. .. 90 0 
о Teleg. mat. E ^ 
Yokohama m . 27 0 
' ^ Elec. cable 480 0 
Total £61,652 0 Total £24,711 0 

Foreign Goods Transhipped. 
£ в. £ в. 
А ee 82 0 Batavia. Teleg. mat... 11 0 

Colombo, Elec. fittings 353 
Total £885 0 


of 
Foyers, the Acetylene Gas Corporation, and others. 
Illuminating Com shows specimens 
as our ур Арана Д, ів а product of the electrical furnace, and is 
made from a mixture of powdered lime and carbon, the acetylene . 
gas being evolved by bringing it in contact with water in some form 


of of which there are various kinds exhibited 
e метилен 
Books Received.—“ La Traction Electrique sur voies 


ferrées.” Par André Blondel et F. Paul-Dubois. Two vols. Paris: 


Baudry et Oie., editeurs. 50 francs, . 
` “ Bleotricity and Magnetism: a Mathematical Treatise for 
Advanced Undergraduate Students.” Ву F. E. Nipper, A.M. 
ur rw ag J. L. Boland, Book and Btationery Company, St. 
"Radiation: an Elementary Treatise on Electro-Magnetic Radia- 
tion, and on Röntgen and Cathode Rays.” By H. Н. Е. Hyndman, 
B.Sc. With a Preface by B. P. Thompson. London: Swan, Son- 
nenschein & Co., Limi 


Business Announcement.—Mesars. J. Carter, Sons and 
Oo, engineers, machinists, &c, New Bailey Street, Salford, have 
urchased the business of the late Mr. E. J. „ mill and machine 
Duane &o., Port Street, Manchester. 
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Cable Making in Germanv.— The Land und Seekabel- 
werke Aktiengesellschaft of Ooln-Nippes, are circularising to the 
effect that they bave taken over the cable works of the firm of Franz 
Clouth, Rhenische, Gummi-Waaren-Fabrik, including the Berlin 
branch, and will carry on the manufacture of land and submarine 
telegraph cables, also insulated wires. The directors of the company 
are Herren Friedrich Grimsehland Georg Zapf, and the managers are 
Herren Theodor Grosawendt and Georg Bartels. 


Change of Address.—Messrs. Rowland Carr & Co., 
electrical engineers’ stores, &c., have removed to more commodious 
offices at 6 and 8, Lime Street Square, Е С. 


Electric Drill.—The Tees Commissioners have decided 
to purchase a portable electric drill from Messrs. Ernest Scott and 
Mountain, for the Graving Dock at South Bank. The question of 
providing accumulator plant has been deferred. 


John Swailes & Co., Limited.—At the Chancery Court 
at Liverpool on Monday, an application was made before Vice- 
Ohancellor Hall to reduce the capital of this company, which was 
formed last year by some electrical engineers for the purpose of 
taking over and working their business. The capital was £35,000, 
divided into 7,000 shares of £5 each; 6,000 shares were issued and 
fully paid up. The company started with assets taken at considerably 
greater value than they were proved to possess, and it was now sought 
to reduce the capital by £2 per share. The Vice-Chancellor sanc- 
tioned the proposal. 


Lists.—Mesars. W. H. Spencer & Co., of Hitchin, have 
sent us lists of their horizontal engines (2 to 12 H P.) which are 
recommended for driving electric light machinery, as the governors 
act as a complete automatic expansion gear; also high speed 
engines (4 to 12 H.P.) and Hopwood's patent vertical water-tube 

oilers. 

The Manchester Electric Company, of Bradshaw Street, Man- 
chester, have brought out a catalogue (B) of electric bells, indicators, 
microphones, telephones, switchboards, and accessories. Prices, 
reference numbers, and illustrations are given of a large varicty of 
this class of goods. 

A number of lists have been sent to us by Le Carbone, of Carteret 
Street, S. W., in which are detailed carbon brush-holders, the Lacombe 
and other batteries, and various specialities. | 


London Provincial Electrical Company, Limited.— 
On Wednesday, before Mr. Justice Wright, sitting as an additional 
jadge of the Chancery Division for the purpose of dealing with applica- 
tions for the winding-up of penae companies, & petition was pre- 
sented by Messrs. Paddison, de la Chapelle & Co., for the com- 
pulsory winding-up of the London Provincia! Electrical Company, 
Limited. The petitioners were judgment creditors. The compan 
was formed in June, 1897, with a nominal capital of £60,000, 
some 1,707 of the shares had been issued. The matter bad stood 
over to see if some arrangement could be arrived at, but failing this, 
counsel for the petitioners now asked for a compulsory order, the 
petition being supported by other creditors. Counsel for the com- 
pany stated that the judgment creditors were really secured. His 
Lordship made the compulsory order asked for, but intimated that 
zd an arrangement was come to, there conld be an application for a 

y . 


The Milton Aluminium Works.— During the summer 
meeting of the Institution of Mechanical Engineers at Derby the 
week before last, a large number of the members took advantage of 
an invitation from the directors of the British Aluminium Company, 
Limited, to visit their rolling mill and foundry at Milton, Stafford- 
shire, on Thursday, 28th ult. During the visit a large aluminium 
pan was cast, weigbing about 9 cwts, to be utilised in connection 
with the manufacture of acetic acid. There was shown, also, a 
large cast aluminium pan, weighing about 104 cwts., and cover 
for same, weighing about 4 owts., together with several other large 
casting, all in pure aluminium, in addition to a large pure aluminium 
still coil 2 feet 6 inches centre to centre of tube, 134 coils 15 gauge 
tubing, 1j inches internal diameter with junctions and 6 inches flange 
plate, all for acetic acid plant. The party also examined several 
arge brong: castings, such as propellers, piston valve bodies, &o., for 
torpedo boat destroyers. In a separate room were a number of dif- 
ferent articles made by various firms from aluminium supplied by 
the British Aluminium Company, Limited, such as, for instance, cast 
and spun cooking utensils, kettles, &c., made by the Falkirk Iron 
Company, Falkirk; Messrs. R. Perry, Son & Oo., Wolverhampton; 
Messers. Jones Bros. & Oo., Limited, Wolverhampton; Mesers. S. J. 
and E. Fellows, Limited, Wolverhampton; & large number of speci- 
mens of aluminium soldering, amongst which were two bicycles made 
by Mr. Н. W. Nield, 89, Blackheath Road, London, S. E., and which, 
we understand, have been in constant use for about two years with- 
out any sign of the soldered joints giving way, also a lot of art metal- 
work by Messrs. Hardman, Powell & Co., of King Edward's Works, 
Birmingham ; and a good selection of electric light fittings made by 
the Edison-Swan United Electric Light Company, Limited, for use 
aboard ship. There were also а large assortment of other ship and 
cabin fittings, such as door knobs, hinges, rail brackets, hooks, door 
bolts, finger plates, escutcheons, railway carriage fittings, &c., manu- 
factured by Messrs. J. Cartland & Sons, Messrs. Hoskins & Sewell, 
Messrs. Wm. McGeoch & Co., all of Birmingham; also а large number 
of rough castings for general engineering purposes, &c., were on view. 
These, and the polished fittings, were all made in the British Alumi- 
nium Company's No. 6 aluminium alloy, which is admirably suited 
for such work, and which appears to be very extensively used in the 
brass and engineering trades throughout the country. 


New Electrical Department.—As the Poplar Board of 
Works contemplates putting in electric plant for the district, Messrs. 
Hugh Bros., successors to Rundell, Son & Oo., wholesale ironmongers, 
of High Street, Poplar, intend to add an electrical department to 
m 5 both at Poplar and at their Old Street, E. C., 

ranch. 


New Premises.—Mr. J. G. Moody has opened premises 
at 29, тше Road, Birkdale, as an electrical engineer, electro- 
plater, ёс. 

Mr. Arthur Scott has opened premises at 4, The Parade, Haven 
Green, Ealing, as an electrical engineer. 


Private Telephone Line.—The following tenders were 
sent in, acco to the Contract Journal, for the erection of a line 
of wire, 102 miles long, on the estate of Arthur Bignold, rae 
Loch Rosque, Achnasheen :— Cox - Walker's, Edinburgh (accepted). 
National Telephone Company, Inverness; P. C. Middleton, Inverness; 
A. J. Forbes, Inverness; Private Wire and Telephone Company, 
London; Reid Bros, London; E. G. Tillyer, Mottingham, Kent; 
Lowden Bros., Dundee. 


Sargent's Electrical Attachment for Steam Engine 
Indicators.—This is one of those devices which might be of some 
use if all engines were single acting and if the engineer apent most of 
his time in indicating. With double-acting engines there is always a 
cock to be turned to change the communication with the indicator 
from the back to the front of the piston, and a man must be there to 
turn it. When engines with several cylinders are to be indicated, 
several men must be employed; and when the whistle is blown, their 
personal error in taking the first indication is small compared with 
their time error in turning the cock and taking the second indication. 
Again, if the load be constant, simultaneous diagrams are not required, 
because all are alike; but if the load be variable, simultaneous 
diagrams are useless. Under such conditions they ought to follow 
the revolution of the engine, but even then they would not be of 
much value, as the antecedent receiver pressures would vitiate the 
result. The fact is, that with compound and triple engines no cards 
of any value can be taken unless the load be steady for 15 or 20 
seconds ; but for scientific purposes the load ought to be constant for 
а quarter of an hour to eliminate the effect of condensation or super- 
heating by changes of күрче in the metal of the cylinders, 
valve-chests, and adjacent e of the engine. We can imagine this 
invention or device might be of some use in taking accurate tests of a 
Willans 3-crank triple engine. Then, with 18 indicators fitted with 
the t electrical attachment, a complete set of diagrams might 
be simultaneously obtained —that is, if 18 indicators could all be 
coaxed into proper working order at one and the same moment. Many 
engineers find it a sufficiently difficult task to get two indicators to 
fulfil this condition. 


South African Electrical News,—The following items 
of electrical interest are culled from the August issue of the British 
and South African Export (a:ette : —Two 110-volt electrical machines, 
supplied by the Electrical Construction Company, Limited, have 
been installed at the Geldenhuis Estate gold mine.— A 550-volt motor, 
for driving a mine pump at the Geldenhuis Estate gold mine, has 
been installed.— Various tenders for the electric lighting installation 
at Port Elizabeth, estimated by the Board’s London agente, Messrs. 
Davis & Soper, to involve an expenditure of above £91,000, are 
being considered by the Electric Lighting Committee. The Bill 
empowering a company to lay down an electric tram installation at 
Howick having passed its second reading in the Natal Legislative 
Assembly, tenders for the necessary material may be expected to be 
shortly called for.— A number of the Little Giant" type of electric 
drills, manufactured by Messra. Fraser & Chalmers, Limited, have 
been supplied to the Princess Estate gold mine.—The following 
additional electric lighting plant is part of the public works to be 
undertaken by the Johannesburg Town Council under a loan of 
£150,000, which it has recently authorised :—Two sets 300 kw. three- 
phase generators, direct coupled to compound condensing engines, 
£14,000; two direct coupled exciters of 30 kw., £1,500; switch- 
boards, instruments, &c., £1,000; special step-up transformers, £2,400 ; 
transformers and spare coils, £3,000; poles, cables, meters and 
sundries, £3,500; three motors for arc lamp machines, £750. 


Theatre Lighting.—The Metropole Theatre is now fully 
installed with the electric light. The contractors were Julius Sax 
and Oo., Limited, of Coldharbour. Lane, Camberwell, who only had 
12 days in which to complete the work. The whole installation is 
reported to have been run without & single hitch. 


Tram Plant for Sale.—The Blackpool Corporation is 
prepared to sell by private treaty the following t, now at the 
tram shed, Blundell Street, Blackpool:—Two OCrompton 50-kw. 
generators with shunt-wound exciters; two Elwell-Parker 4-pole 
generators with exciters; switchboard instruments; two 
25-H.P. compound stationary engines, and other plant, which is not 
now required, owing to the transfer of the tramway supply to the 
electricity works. A large quantity of rubber cable, scrap copper, and 
2 and 3 inch C. I. pipes ів also offered for sale, and particulars may be 
found in our “ Official Notices” this week. Tenders must be sent in 
by September 13th. 


“ Universal Directory of Railway Officials, 1898.“ 
—This useful directory, which is compiled from official sources by 
Mr. S. Richardson Blundstone, the editor of the Railway Engineer, 
has been issued for the current year. As may be gathered frcm the 
title, the directory gives the names of the officials of all railway 
companies in the United Kingdom and all parte of the world. There 
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are various sections for the different countries, and an alphabetical 
list of all ipe ле ао. E те пе 3 о 
particulars lengths, gauge, and motive power of each line. The 
publishing office is at 8, Catherine Btreet, W.C. 


The Welsbach Incandescent Electric Lamp.—The 
Austrian Incandescent Gas Light Company, of Vienna, bas acquired 
the rights in Dr. Auer’s new electric incandescent lamp for Eastern 
Europe. For this purpose it has increased its capital to 3,500,000 
Fight and has changed ite title to the Austrian Incandescent Gas 
Ъ6 and Electrica] Company. 


ELECTRIC LIGHTING NOTES. 


Aberdeen.—The Gas and Electric Lighting Committee 
of the Aberdeen Town Oouncil met on 2nd inst. to consider a report 
from Mr. Smith, superintendent, and Mr. Macleod, assistant engineer, 

the deterioration that has been discovered to have keen 
going on in the insulation in the culverts under the streets since the 
change in the voltage was introduced, with the result that a great 
quantity of current has been running to waste. Edinburgh, it seems, 
says the Aberdeen Journal, has had a similar experience, and on the 
suggestion of theconvener of the Committee, Councillor Johnston, Mr. 
Bmith and Mr. Macleod proceeded to Edinburgh to learn the measures 
being taken there to counteract the deterioration. It was ascertained 
that the Corporation had adopted Crompton & Oo.’s patent, which 
had been found effective. After considering the report, the Committee 
resolved, before finally agreeing to adopt this method, to consult Prof. 
Kennedy on the subject, and on obtai the Professor's approval, fo 
start at once with the installation of the patent at an estimated cost 
of about £2,000. The convener stated that he had sent a copy of 
Mr. Smith's re to Mr. Bell, the newly appointed electrical 
engineer, who expressed his approval of the course recom- 


Amablecote.— The British Electric Traction Company, 
Limited, intend to apply for electric lighting powers for Amble- 
cote. No steps will be taken by the Council. 


Bath.—A oommittee of the Council has proposed that 
tenders be invited of Messrs. Verity and Messrs. Singer for an elec- 
trolier for the Old Pamp Room, according to the design presented by 
the surveyor, and that same firms be asked to submit their own 
designs and estimates for an electrolier suitable for the room. 


Belfast.—At last week'a meeting of the Corporation“ 


Councillor Andrews, in moving the adoption of the minutes of the 
Electric Committee, said during the month two assistant station 
engineers had been appointed. There was a very satisfactory 
increase in the rental for electric current in the past quarter. As 
the Committee were ectly well aware, the June quarter was 
the slackest in the whole year, and still tho rental showed an 
increase of about 40 per cent. on the demand of last year. 
The Committee would soon be coming before them and asking for 
another grant of money for further machinery. | 

The Electric Committee is to light Ann Street, Church Lane, 
Chichester Street, and Castle Street experimentally with incan- 
descent electric lamps. 


md E gin t ва 
upon proposed extension of the tric light su to 
Bidston and Noctorum. He gave two reasons for the pre ion of 
the report, viz., first, that the residents had memoriali the Com- 
mittee not once, but several times, and that they had entered into an 
agreement to use the light if it was brought to them; secondly, the 
electric light could be extended in the district without any loss, or a 
very small loss, in the first. year, and in subsequent years the profit 
would be very considerable.—The minutes were passed. 


„ Bde the Council accepted tenders 
t a scheme h the 1 p A 
n out a 5 т ting the lower pleasure со 


е understand that the accepted 
tenders were those of the Brush Electrical Engineering Company 
(£1,508) and Siemens Bros. & Oo. (£1,135). | 


Buxton.—The electrica] arrangements for the stage in 
large entertainment room of the Buxton Hydropathic include the 
latest device for moonlight and other effects, and these were 
recently brought into use. The electrical рь switchboard, and 
main cables were installed by Mr. Samuel Hargreaves, electrical 
engineer, Buxton, and are situated in a building a short distance from 
the ballroom. There is a 30-B.H.P. Belliss engine, and an E.C.C. 
аран with an output of 155 amperes, 135 volts, at 500 revolutions. 
ike a eigene is stated to have placed the whole of the electrical 

to be carried out during the next two years in Mr. Har- 
greaves’s hands. For s lighting there are six electroliers, each 


containing 10 8-O.P. 
the directors of the Buxton Gardens Com- 
pany have decided to instal the electric light next season. 


Ё 


Cardiff.—In connection with the recent арш about 
the electric lighting plant tenders, the following letter from Mr. 
Llewelyn B. Atkinson, A. M. I. O. E., to the Western Mail is worthy of 
reproduction :— 


" Bir,—In your issue of Wednesday there a а report of a 
meeting of the Electrica] Committee called to decide the question of 
letting a contract for additional plant, as between the contractors 
who are now supplying & plant and a company of which I am & 
director. As the report contains allegations made at the meeting, 
which, I think, if uncontradicted, are likely to damage the latter 
company, I shall be obliged if you will allow me a few lines. Tenders 
were invited in June for an electrical lighting plant; a strict speci- 
fication for which was issued by the borough electrical engineer, 
though in the last ph it stated that an alternative offer for 
a plant similar to that last supplied would be considered. These 
tenders were opened, and the borough electrical engineer advised the 
Committee to acoept my company’s tender. Councillor Hallett pre- 
sented an ind ent report, in which, as reported, he stated that 
the machine offered was in an experimental stage, was the subject of 
litigation, and was mechanically defective, and recommended the 
present contractor's offer, at а higher price to be accepted. These 
allegations are denied and challenged by my company. It was 
decided by the Committee to ask other corporations their experience 
of the work of the two firms, and the further meeting held on Tues- 
day received the replies, with the result that several other corpora- 
tions reported delay in completion of contracts by the present con- 
tractors, whilst no V ni was made as to my company. Inthe 
face, however, of this fact, and of the fact that the official electrical 
adviser of the Corporation recommended my company's planf, and 
of the further and important fact that the present contractors are at 
this moment two years and three months overdue with their present 
uncompleted contract, on which, &ccording to the contract terms, 
there are penalties to the value of about £2,000 due to the Corpora- 
tion, the committee, by the casting vote of the chairman, decided to 
hand the contract at & higher price to the present contractors. I may 
add that in & previous contract carried out by m company for the 
Corporation, the work was completed sati y in than the 
specified time, and certificates withheld for some time to enable tests 
to be made under steam, owing to other arrangements, to which my 
company were no party, being in arrears. I submit that there 
appears no inducement held out by the Corporation for prompt and 
effectual carrying out of contracts, when, r such experiences, the 
decision arrived at is the outcome. From a broader point of view 
the whole principle of municipal trading may well be questioned, 
when methods, which no individual traders would for one moment con- 
template, are thus practised with public money, and at a time when 
ratepayers have been waiting for months to have their lamps ocon- 
nected to the supply, peg the non-completion of the last contract 

am, 7 


has prevented. 
E “ LLEWELYN B. ATKINSON, A. M. I. O. . 
Cardiff, August 4th.” 


The преса! Lighting Committee recommended the Cardiff 
Corporation on Monday, the 8th inst., to accept the tender of Mesers. 
S. Z. de Ferranti, Limited, for the supply of a steam alternator at 
а cost of £3,250.—Oouncillor Frank Fox moved that the paragraph 
be referred back to the Committee on the ground that the firm named 
had delayed the delivery of an engine from September, 1896, to 
December 14tb, 1897. declared that the firm were liable to 
penalties amounting in the aggregate to £3,152, but understood that 
the Committee, for some reason or other, had decided not to enforce 
them. He denied that the delay in delivering the machine arose from 
the engineers' dispute, saying that while the machine should have 
been delivered on September 16th, 1896, the labour trouble did not 
begin until June, 1897.— Councillor Good seconded the proposition.— 
Replying to Councillor Crossman, the Town Clerk, said there was 
nothing to prevent the Corporation enforcing the ty clause. The 
contract was duly signed and quite in order.—Alderman Oarey, chair- 
man of the Committee, said he had no objection to referring back the 
paragraph.—The motion of Councillor Fox was agreed to, and the 
paragraph was sent back to the Committee. 

The Electric Lighting Committee have resolved that the whole of 
the men employed by them shall be insured, in view of the Work- 
men's Compensation Act, up to £3,000, at 10 per cent. 

This matter was again before the Corporation on Monday, and 
Hen was referred back to the Committee for further con- 

eration. | ; 


Church Lighting.—St. Jude’s Church, Southsea, has been 
fitted with an installation of the electric light. The body of the 
building is illaminated by means of 10 handsome coronas, each con- 
taining six lamps. The north and south galleries are lighted by 12 
electroliers, containing three lamps each. The gas fittings in the 
church and on the altar have been re-lacquered and converted for 
electrical use, the total number of lights being now 200. The installa- 
tion was used for the first time on Sunday evening. The work was 
entrusted to Mr. 8. Grossmith, electrical engineer, of Portsea. 


Croydon.—The County Council recently considered a 
report of the Lighting and Electricity Committee, which contained 
the following paragraphs:—“ The committee considered а report 
from Prof. Kennedy with regard to that porvion of the Crystal Palace 
District Electric Sapply Company's undertaking which is within the 
borough, as also а statement of that company's expenditure on mains, 


appliances, &c., within the same area. The committee recommend 


that application be made to the Lccal Government Board for sanction 
to a loan to cover the above expenditure, and that if such sanction 


be granted, it be referred to the Finance Committee to raise the 


necessary loan. The committee having had before them plans of a 
site and buildings which can be obtained for a sub-station, cituate in 
Stoney Lane, Upper Norwood, recommend that application be made 
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to the Local Government Board for sanction to a loan for £850 for . 


the purchase of this site and premises." With the exception of the 
first paragraph, the report was adopted. | 

The introduction of the electric light at the old church, 
Croydon, and St. Matthew's Ohurch, Croydon, is reported to 
have effected a saving of £20. Mr. Docking has now fitted up 
the West Croydon s Oe Church with electricity, on the sume lines 
as the churches named above. 


Darlington.—Prof. Kennedy has drawn up a scheme for 
electric lighting, the cost being £22,000. 104 ratepayers have already 
agreed to take the light at 6d. per unit, and the estimated receipts 
from them would be £1,411. Oatside the area to which the. £22,000 


applies, there are 120 others who would be consumers. This would | 


necessitate £3,000 for extending cables, &. The maintenance 
charges on the £25,000 installation would be £2,450, and the annual 
income £2,999. The Oouncil has decided to proceed with the 
larger scheme. TEE 


Derby.—Mr. J. E. Stewart, the borough electrical engi- 
neer, has resigned that position, and, as elsewhere, & new 
engineer at £350 is to be appointed. Mr. Stewart has asked to be 
relieved of his duties in five weeks’ time, so that he may proceed to 
his new position, which was stated to be in America. The sppoint- 
ment was subject to three months’ notice, but there seems to be a feel- 
ing in the Council that he should be released if а new man can be 
appointed so as to have a week or so with him before he leaves. 


Dumfries.—The Town Council is to engage & consulting 
ri pia to prepare a scheme for the supply of electricity to the 
WD. i 


Dandalk.—A special meeting of the Town Commis- 
sioners was held last week to consider the report of the Committee 
appointed to arrange details of agreement with the Dundalk Electric 
Tramway Company, Limited, for lighting the townof Dundalk with 
eleotricity and for the banding over to them of powers under pro- 
. visional order for electric lighting. After hearing the report of the 
Committee it was decided to approve of the draft deed of agreement 
as submitted, on condition that the € company complete the 
contract of agreement on or before October 5th next. 


Dundee.—The Gas Committee has authorised the erec- 
tion of 27 extra electric lamps in different streets in the city. 


Durban.—A Blackpool correspondent who knows the 
town of Durban and its electrical equipment well, writes:—" May I 
be allowed to it that the sum of £200,000 which is mentioned 
in your note on the extensions at Durban on 200 of your last 
issue, includes not only the sum which it cost to extend the 
electric light to the Berea, which is simply the residential part of 
Durban, but also includes the sum of £114,000 which the Town 
Council has decided to expend in исне present horse tram- 
ways owned by the Son pent: As only а part of the present per- 
manent way will require re-laying, and as the greater part of the rails 
which already belong to and are worked by the Corporation are bonded 
. for electric traction, I think that the balance of the above sum will 

represent the cost of conversion of the system, and also pore for 
the extension of the lighting area. I believe that I am right in saying 
that the present extensive public and private lighting scheme was 
pripr out under the advice of Mr. W. Н. Preece at a oost of 


Eccles.—The Electric Lighting Committee reported to 
the Oouncil last week that Mesers. Hind & Robinson (solicitors) had 
written that the Oouncil was infringing the patent of their client, 
Mr. Martin Rucker, in respect to the ‘electricity distributing appara- 
tus. The electrical engineer understood that a similar letter is g 
sent to various electric lighting contractors in the country. : 


Failsworth.—The Failsworth Urban District Council 
met in committee the other night to consider whether to apply for 
powers for the electric lighting of the district. It was poi out 
that the Manchester Corporation some few months ago offered certain 
terms to the District Council, and that similar terms been already 
entered into with some of the out-townships. Councillor James Wilde 
inquired if any information was available as to the exact cost of 
3 & provisional order, when it was pointed out that the costs 
depended very much on whether there was any opposition to the 
application, also as to what e the Oouncil would incur in 
gettiug expert services. It was ultimately decided that the con- 
sideration of the matter be adjourned, and in the meantime the 
olerk ascertain from neighbouring district councils what amount of 
costs were incurred in obtaining their orders. 


Farnham.—The District Council wil apply for a pro- 
visional order. 


Garston.—A Local Government Board inquiry will be 
held shortly re the £25,000 municipal electric ligh and refuse 
destructor works. 


Glasgow.—The sixth annual tepore. and balance-sheet 
of the electricity undertaking, which em the year from June 
let, 1897, to May 31et, 1898, have been issued. The Oommittee 
state that the gross revenue amounts to £36,360 14s. 10d., and the 
gross (or working) expenditure to £18,889 18s. 9d. To the latter is 
added £8,945 1s. 9d. as depreciation written off capital, makin 

£27,835 Ов. 6d., and leaving a balance to be carried to profit an 

loss account of £8,525 14s. 4d. Out of that eum the Committee 
had to meet the following requirements :—(1) Interest on loans, 
£4,814 3s. 10d.; (2) sinking fund, £1,537, leaving a balance of 
£217 101. 6d., which has been placed to the credit of reserve fund 
account. In order to maintain the undertaking in its present 


favourable position the Oommittee, taking advantage of the pros- 
perous state of the finances, have transferred from revenue to 
capital, in name of depreciation on machinery and plant at John 
Street and Waterloo Street stations, and on accumulator battery 
stations and Mitchell Library t, in addition to the usual 
amounts, the sum of £3,243, which is included in the above- 
mentioned sum of £8,945 1s. 9d. The quantity of electricity sold to 
private consumers during the past year was 1,885,902 units, being an 
increase of 46:48 per cent. over the preceding year. The number of 
private consumers on May 31st, 1898, was 1,437, being an increase of 
347 during the year. The quantity of electricity consumed for street 
lighting has been very little higher than in the preceding year—vis., 
228,134 units, as compared with 210,422. There have been only 
seven additional lamps erected, making s total at & of 119. 
The number of 8-C.P. lamps applied for (or the cquivalent in other 
devices) was 150,000, an increase of 42:6 per cent., as com 

with the previous year. e number of units consumed P 
fized for private consumers had been 15 47, as compared with 12:48 
during the previous year. During the year two battery sub-stations, 
one in Tontine Lane and the other in Olaremont Btreet, had been 
completed and set in operation, and had been extremely useful in 
assisting to supply the demand during the few hours of heavy load 
in the winter evenings. The question of the extension of the supply 
of electricity had received full attention, and new works and plant 
were already in course of erection at Port Dundas, while the Pollok- 
shaws Road site was also being prepared as rapidly as pos for 
the new works and plant which is to be erected there during this 
year. New mains were being laid in various parte of the city, and 
the street lighting of the electric tramway route was well advanced. 


Godalming.—The Local Government Board has not 
sanctioned the application of the District Council for a £15,000 loan 
for electric lighting on account of the opposition to the scheme, and 
also because there is doubt whether it would become remunerative. 
The Electric Lightirg Committee have considered the matter, but at 
present make no recommendation, though they by no means abandon 
the hope of ha an installation established in the borough, and 
are negotiating with the likely consumers. Application will probably 
be made for an extension of time under the provisional order. 


Guildford.—The Paving Committee have had. before 
them tracings showing the extension of the electric lighting mains in 
High Street, London, Waterden, Clandon, Edgeborough, and Epsom 
Roads, and have asked the company to substitute plans of a more 
permanent character. 


Halesowen.—The District Oouncil will apply for a pro- 
visional order. 


Hampstead.—On Thursday last week at the Vestry 


necessary to extend their pue "The Committee also reported 
that they had considered the letter, dated July 14th, from 
Messrs Hind & Robinson, solicitors for Mr. Martin D. Rucker, of 28, 
Ely Place, E.C., as the proprietor of certain letters patent in respect 
of an invention for improvements in distributing electricity and 
pra therefor, sta that the Vestry are now, and for some 
me past have been infringing such letters patent, and that they were 
instructed to require damages and an undertaking to cease to use the 
invention until a license be obtained; that it appeared that Messrs. 
Hind & Robinson had made similar claims on many other electric 
lighting undertakers, and had commenced legal proceedings against 
the London Electric Supply Corporation, Limited, and that the Com- 
mittee had instructed the vestry clerk and electrical en to 
attend a meeting called by such corporation on Wednesday, July 27th, 
also the meeting of the Municipal Electrical Association on Friday, 
August 5th, on the subject, and recommended that the Vestry do join 
with other corporations and companies in defending the action com- 
menced against the London Electric Supply Corporation, Limited, 
and that the vestry clerk be empowered to take all necessary steps in 
the matter. After a long debate the recommendation was carried. 


Hapton.— The electric lighting of the township has been 
placed in the hands of Messrs. Simpson Bros., a l firm, who 
quoted £118 odd for the period from September Ist to April 30th 
next year. Messrs. Calvert, of Manchester, also quoted (£400). 


Hartlepool.—The Electrio Power Distribution Company 
has asked for a conference as to the electric ligh of the borough, 
but the Oouncil has replied that at present the ration could 
make no promise; also that when the provisional order is obtained, 
the Oouncil would consider the best means of its application to the 


Hastings.—The report of Prof. Hy. Robinson to the 
Corporation on the property of the Hastings Electric Light Oompany 
is stated to contain the followi ph: —“ It is quite clear to 
me from a general view of the facts that the present ordinary share 
capital would have to be largely written off, во that further capital 
might be raised to enable the necessary extensions to be carried out, 
and the undertaking made profitable to the shareholders. Inasmuch 
as the Corporation cannot at present acquire the undertaking 
by.a voluntary arrangement with the company, it remains to 
decided whether the amount named in the agreement of July 23rd, 
1897, namely, £54,200, includes too large & sum for the goodwill. I 
am of opinion that it does, and consider that £40,000 more nearly 
represents a fair value.” 

A copy of Prof. Kennedy’s report has been placed before the Local 
Government Board and the solicitors to the company. The Council 


Vol 43. Жо. 1,081, Асасэт 19, 1898.] 


THE ELECTBICAL REVIEW. 238 


last week approved of this course. The report 

Government Board’s request, and the Town Olerk stated that the 
Council had agreed to buy the works for £58,000, subject to the 
Board’s sanction. If the Board declined to sanction the borro 

of £56,000, the contract fell to the ground, and the Oouncil 

be free as well as the company. 
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public aro lamps, and it is estimated by the end of 


number will be increased to 927 lamps. The esti- 
"y E эш supply of current to the public lamps during 


00d.—Mesars. Parfitt & Sons’ solicitors wrote to 

ys asking them to settle a date for taking 

over the electric lighting und ng. The matter was referred to 
the ооа g oe It appears that there was no time 
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Lambeth,—The Vestry Olerk reported at the last meet- 

ing that in reply to the application made to the Board of Trade to 
an into the circumstances atfending the transfer of the 
electric lighting provisional order from the Vestry to Mr. Bax, the 
Board stated that they did not a to have any power to make 
Such an inquiry. It was accordingly resolved to approach the 
aa мт а asking that Dapartment to hold ап inquiry 


Lincoln.—The laying of the electric light mains is pro- 
At the City Council recently, it was complained that other 

was being employed, but it was pointed out in reply 

was of first importance to have the work dons by those who 

the business, local labour being a secondary 

with good work. 
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5 National Free Wiring Company for providing 
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lengton.—The Council will not sanction the app ооа 
of the Electric Traction Company for an lighting 
ceder, bat will apply for one itself. 


Lewestoft,— Recently the Town Council applied for а 


provisional order for electric lighting, it being the intention to 
establish electricity works in conjunction with a Horsfall destructor 
which it has been to erect. The order was and has 


proposals 

. of the order, amongst them from 

lectricity Supply Company and Crompton & Oo., 
Limited. Town Council, however, at a m d on Mon- 
day decided to put the order in operation itself, and it was referred 
to a Committee to obtain a scheme for lighting the town with elec- 
tricity, with details, estimates, and tenders, and to thereon to 
the with made to the 


a view to an application 
vernment Board for sanction to a loan for carrying out the 


, and District Blectric ka goei is to 
nimá the Lye and Wollescote Urban Council to explain the 
Position of his company with regard to electric lighting, &o. 


Maidemhead.—The Town Council is asking Messrs, 
Ваа] & Monkhouse whether they would act as consulting 
engineers for the preparation of an electric lighting scheme. 


on coom- 


Manchester.—Throngh the generosity of Mr. Reuban 
3 whó presented the sum of £500 for the purpose) the Man- 
useum is now lighted by electricity. 


Newport.—The South Wales Argus says that a complete 
system of electric lighting is in course of construction at the 
Alexandra Docks. The scheme is intended to supersede the present 
system of gasillumination. The generating plant will be fixed in the 
new engine house, and will consist of one 120-H.P. vertical compound 
nen coupled direct to an alternator. The current will be generated 
at 2,000 volts, and will be distributed by cables laid underground to 
transformers placed at various parts of the dock, e pressure 
to 110 volte, From the transformers the current will carried to 


all be illuminated by arc lamps, and 
buildings, &c., by incandescent lamps. The contract has been secured 
by Messrs. B. & Sons, engineers, Newport, in competition with 


At a recent meeting of the Electricity Committee the office 
"rm ee his report for the quarter ended Jane 30th, 1898, 
as — 


quarter distribution ві aimes 
fund an 
E: te arcs) per unit. interest). rents). 
Inc. 95,068 2 . d. £ . d. 
Aro 17,644 
217 42,607 478d. 851 18 6| 868 4 5 
Corres- Inc. 16,650 
ponding 
2 = 
ast 141 83,682 


| | «ua. 608 15 ‚Кш ыы 
He also submitted his usual monthly report, showing that the number 
of lights now connected is equivalent to 18,497, in addition to which 
there are on order 473, making a total of 18,970 lights. The main is 
to be extended from the end of Commercial to the Ship Hotel. 
The office шайт having su that an exhibition of electric 
light fittings and appliances should be held in the Assembly Room 
in the autumn, it was resolved that the consideration of the matter 
be deferred for the present. Reference baving been made tò the 
question of discontinuing the minimum charge of 13s. 4d., the works 
rted that he had sent notices to all consumers, offering 
switches removed if they wished to avoid the minimum 
charge during the two summer quarters. It was resolved that after 
the quarter ending September 30th next, the minimum ra be not 
made. The Town Olerk read letters from Messrs. Hind & Robinson, 
solicitors, London, sta that they had been instructed by Mr. 
Martin Rucker to give n that he intended to claim damages from 
the Corporation for the ent of a certain patent in distri- 
racking, Presta re by alternating currents, which he had purchased 
from Messrs. Zipernowsky & Deri. The patent has about 18 months 
to run, and it has been recently bought by Mr. Rucker, and 
similar notices have been served upon all the high tension alternating 
current supply stations. A letter from the London Electric Supply 
Oorporation, stating that they had decided to contest the matter, and 
asking that representatives of corporations and companies interested 
should be appointed to meet in London to consider ways and means, 
was read. It was resolved that the consulting engineer be requested 
to attend the meeting on bebalf of Newport, and that the Council be 
asked to authorise the committee to co-operate with other bodies in 
opposition, and to contribute their proper proportion towards the law 
expenses. 


‘Newport, Isle of Wight.—At the last meeting of the 
Town Oouncil the Finance Committee that they had decided 
to give notice to the Edmundson Electricity Oorporation and Mesars. 

that their applicati ont the borough with 


for to 
paren A would be Fever by tho Corp z 


Paddington.—The Guardians will have the new casual 
ward wired for electric lighting. The pro to light certain por- 
tions of the workhouse by electricity is still under consideration. 


Poplar.—The District Board of Works has received a 
letter from the London and Provincial Brush Electric Lighting Com- 
pany, stating that “in future their charge would be reduced to 54. 
per unit.” Ж | 

Pertsmouth.—The Electric Lighting Committee of the 
Town Council have had under consideration the threatened action 
of Mr. Rucker for alleged infringement by the Corporation of 
an electrical patent purchased by him from the inventor. It was 
decided that combination with other parties for the purposes of 
defence would be desirable. 


Provisional Orders.—The Bills for the confirmation of 
the Burslem, Orewe, Stoke-on-Trent provisional electric lighting 
orders, also that of the Midland Electric Corporation for Power Dis- 
tribution, came before the Chairman of Ways and Means of the 
House of Commons as unopposed measures some days ago, and the 
preamble having been proved in each case, the Bills were allowed to 


The Bil promoted by the Ohorley Corporation for obtaining a 
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provisional order to supply electricity has passed a committee of the 
House of Lords, and the preamble has been declared proved. Chorley 


has 25,000 inhabitants. 


Reading.—On the 22nd ult. the Highways and Lighting 
Committee examined and passed a large number of plans, and for- 
warded to the Board of Trade their observations” on an appeal to 
that Department by the Reading Electric Supply Company against 
the decision of the Council in the matter of changing the standard 
pressure. 


Ryde.— Ratepayers and others are signing a petition for 


presentation to the Mayor, asking him to call a public meeting to 
decide whether the terms of the Electric Light and Power Company, 
toni should be accepted, or whether the Council should do the 
work. | 


Sheffield.—The large Montgomery Hall, Sheffield, and 
the rooms attached, are to be lighted with the electric light. The 
contract for the wiring and fittings has been secured by Messrs. Ernest 
G. Denner & Oo., Sheffield. The current will be taken from the Cor- 
poration mains. The above firm have also a number of power instal- 

tions on hand. 


South Shields.—The demand for the light is still 
increasing, and on Saturday, 30th ult., the heaviest load was recorded. 
The second engine is about ready for delivery, and w:ll be working 
before the dark nights set in. There will then be ample means to 
meet any demands during the coming winter. The Electric Lighting 
Committee has decided to go in fora further extension of the plant 
at the station, and the Town Clerk is to apply to the Local Govern- 
ment Board for sanction to the borrowing of £20,000 for the 
purpose. 

St. Anne's-on-the-Sea.— The Council is to meet at an 
carly date for the purpose of adopting a scheme for having the town 
lighted by electricity, the Royal assent having been given to the pro- 
visional order. 

St. Helens.—Last week the Council decided, on the Gas 
Committee's recommendation, to erect arc lamps to light with elec- 
tricity Raven Street, Ohurch Btreet, Liverpool Road, Westfield Btreet, 
Ormekirk Street, Cotham Street, Corporation Street, and Shaw Street. 
Alderman J. О. Gamble condemned the expenditure connected with 
this, which would be about £300 a more than gas.—Alderman 
Cook (chairman of the Gas Committee) said it would cost £258 more 
tolight those streets with electricity than with gas, but they would 
have 10 times more light. The idea was to have the main streets 
better lighted, and especially those streets where the trams ran. St. 
Helens had had the reputation of being one of the worst lighted 
towns in the district, and he thought, perhaps, it was deserved.—The 
minutes were passed. 


‘Stretford.—The Electric Lighting and Tramways Sub- 
committee recommended that the Council should themselves take up 
their provisional order of 1897, authorising the supply of electricity 
for lighting and haulage purposes throughout the district, and that with 
this object, a consulting resident engineer be at once appointed at a 
salary not exceeding £300 per annum; also that a sub-committee be 
empowered to visit such districts as may be thought desirable for 
the purpose of obtaining sufficient data relative to electric under- 
takings, to enable the committee to arrive at a thoroughly efficient 
and modern scheme. The General Purposes Committee deferred the 
matter for a month. 


Sutton Coldfield.—The District Council will apply for 
electric lighting powers. 


Teignmouth.—The District Council will 
whether to apply for a provisional order. 


consider 


Tunbridge Wells.—The Town Council had a discussion 


ré the lighting of the borough last week. Proposed reductions in the 
charges to consumers were considered, and the matter was referred 
back to the Lighting Committee. 


Ventnor.—At a meeting of the District Council lat week, 
a letter was read from the Edmondson Electricity Corporation 
acknowledging the receipt of a plan showing the positions of the street 
lamps, and intimating that they were preparing a draft agreement. 


Walsall.—At a meeting of the Walsall Town Council on 
Monday the General s Committee reported that the Board of 
Trade had notified that Walsall had been omitted from the area of 
supply of the Midland Electric Power and Lighting Provisional 
Order, as requested by the Council, thus preventing any interfer- 
0 with the rights of the Corporation under their electric lighting 
order. 


Whitechapel.— We reproduce the following paragraph 
from the East London Advertiser without comment :—'' We learn that 
the electric lighting question at Whitechapel has not been allowed to 
slumber. A meeting of the committee has been held, and it is pro- 
bable that an effort will be made to induce Mr. Wright, the electrical 
engineer to the Brighton Corporation, who possesses the most suc- 
cessful municipal installation throughout the kingdom, to give part 
of his time to carrying out the Whitechapel installation at a salary 
approaching £600 per annum." 


Whitstable-on-Sea.—The Urban Council will oppose all 
comers who seek electric lighting powers, it being the opinion that 
the supply should be municipal. 

Willesden.—4At a recent District Council meeting the 


engineer called attention to the existence of an electric light generating 
station established at the rear of houses in Chichele Road and Anson 


Road, by Mr. A. McBain, for the supply of electric light to houses 
erected by him. As such light was supplied without interference 
with roads under the jarisdiction of the Council, no action was taken 
in the matter. 

The Unopposed Bill Oommittee of the House of Commons on 


| Fridsy last passed a Bill which confirms a provisional order, granted 


by the Board of Trade, authorising the Urban District Council of 
Willesden to supply electricity throughout their district. This order 


. has now been confirmed by both Houses. 


Wimbledon.—On 3rd inst. à Local Government Board 


a loan of £5,000 is to be raised. It was arg 


sewage sludge instead of putting it on the land, as at present, would 


be a waste; but the advocates of the scheme pointed out that £400 
& year would be saved for coal to drive the dynamos. 

Messrs. Parsons & Townsend have been wiring the new stables of 
the District Council in Queen's Road, and as soon as the central 
station is complete, and the cables laid, the light will be switched on. 
г ів not expected, however, that everything will be ready till early 
п 1899. | 

Winchester.—The Wiuchester Electric Light and Power 


Company, Limited, have received applications for 2,145 shares of £5 
each, which is quite suffcient for their present needs. 
se the 


Wood Green.—The District Council will oppo 
applications of the Tottenham and Edmonton Gas Company and three 
ectrical companies for electric lighting provisional orders. 


" Worthing.—The Town Council last week approved of 
the recommendation of the Electric Lighting Committee that Messrs. 
Barstall & Monkhouse prepare а complete electric lighting scheme, 
and attend the Local Government Board inquiry, and afterwards 
supervise the carrying out of the undertaking if sanctioned. An 
agreement embodying terms has been entered into. 


Wycombe.—The shaft at the electricity works has been 


erected. А trialrun of the works was to be made last Friday, and it 
was hoped that the town would bs lighted this week. 


ELEOTRIO TRACTION AND MOTIVE 
POWER NOTES. 


Audenshaw.—At a recent meeting of the Tramways 
Committee representatives of the British Electric Traction Company 
attended, and set forth the advantages which the company offered. 
The question for the Audenshaw district to consider was whether 
the company could offer facilities and advantages greater to the 
district at large than Manchester, by providing а line connecting 
Ashton with Manchester. The company that the Auden- 
ahaw Council should purchase the line within the district, and the 
company would then take a lease of the line for a term of years, and 
equip same and connect it with the other existing lines. The Oom- 
mittee adjourned the consideration of the suggestions and terms to a 
future meeting. 


Barking.—The electrical engineer has pointed out that 
if the Council proceeded with the light railway scheme, the whole 
of the space in the electric lighting station would be at once taken 
up; and that it would be cheaper to extend the building now than 
later on. The surveyor is to report on the matter. The Ligbting 
Committee is to obtain terms from owners upon which they are 
willing to sell land required for the light railway scheme. The Com- 
mittee has resolved that the electrical engineer be paid 4 per cent. 
on the amount of the contract for the electrical portion of the 
rsilway work, if carried out by the Council; that if not so carried 
out, he be paid £100, to include all charges and out-of-pocket 
expenses. 

Birkdale.—The District Council last week referred an 
invitation from the Southport Corporation to a conference on 
electric traction for the tramways to the Highways Committee. 


Blackpool.—At the last Council meeting the minutes of 
the Electric Lighting and Tramways Committees, ролш for the 
borough surveyor to lay tramways in Queen's Square and Queen 
Btreet forthwith, with an improvement as the curves, 
and with the addition of a cross-over in Queen's Square, 
were confirmed. The Committee’s minutes for statutory powers for 
& provisional order in the next session of Parliament for the laying 
of a double line of tramways from Talbot Square to the Gynn, to be 
laid near the westerly footway, were also contirmed. 


Buenos Ayres.—A financial daily saya that on the 29th 
ult. a further 34 miles of the system belonging to La Capital Tram- 
ways Company, Limited, was successfully inaugurated. This section 
has been converted from horse traction to electricity, and connects, 
viá San Juan and Comercio, the section of 9} miles from Entre Rios 
to Flores, opened in December last, with Paseo Colon, one of the 
main streets of the city. 


Cambridge.—The Cambridge Tramways Company is 
intending to shortly equip the lines for electric traction, and is in 
consequence asking for an extension of its lease. 


(Continued on page 248.) 
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THE MIDDLESBROUGH, STOCKTON, AND 
THORNABY ELECTRIC TRAMWAYS. 


THE most important electric tramway that has yet been 
opened in this country is the system which connects 
Stockton with Middlesbrough. It is important because it 
is the first instance of the complete conversion of horse and 
steam lines into electric. There have been no tentative 
experiments to demonstrate the suitability or otherwise of 
electrical methods; the management became convinced of 
the merits of the system and adopted it wholly. In this 
system two features stand ont prominently: the remarkable 
despatch with which the lines have been executed, and the 
special nature of 

the plant em- 
ployed. We shall 
dilate at greater 
length upon these ; 
in the meantime, 
it is interesting 
to call attention 
to tbe previous 
tramways that 
have existed in 
the district. It 
is hardly neces- 
Sary to say that 
the two great 
centres of indus- 
try—Stockton and 
Middlesbrough — 
are a few miles 
apart, and во 
nearly are the two 
places allied in 
industrial ard 
other matters, that 
there is а never- 
ceasing inter- 
course between 
them; until the 
initiation of the 
present tramways, 
however, some-  .- 
what scanty | 
means of communication existed. The railway service was 
too infrequent, and a steamer service inaugurated of late 
уеаге, though extremely popular, had drawbacks arising 
from the tidal nature of the channel and the liability of 
the traffic to be stopped at and about low water by large 
steamers blocking the fairway. 

The first tramways in Middlesbrough were constructed 
under powers obtained in 1873, and extended in 1875. The 
lines were constructed on the gauge of 4 feet 83 inches, and 
were, from the first, worked by horse haulage. In August, 


1878, the property in these tramways was acquired by the 


Imperial Tramways Company. 

The tramways in Stockton were constructed under powers 
obtained in 1880, 1884, and 1889, and latterly consisted of 
3] miles of single and double line on the gauge of 4 feet, 
connecting the township3 of Norton at one end of Stockton, 
and Thornaby on the other side of the Tees. 


STREET VIEW, MIDDLESBROUGH. 


In the method of constructing the permanent way and 
buildings, the Imperial Tramways Company has established 
a Stardard both as regards character, material, and time, 
which may smooth the way for further enterprises of the 
same kind in this country. The Royal assent was given to 
the Act authorising the work on August 5th, 1897. Ground 
was broken for the newline at the Norton tsrminuson Septem- 
ber 1st last, and so rapidly was the work carried on that the 
entire permanent way of 15 miles of track was completed in 
less than six months. This reduced the interruption of the 
general traffic on the streets and roads to а minimum, and 
actually within 18 months of the completion of the negotia- 
tions with the local authorities, and 10 months of breaking 
ground, the lines 
have been opened 
in full working 


order. 
The tramways 
have been laid 


out, constructed, 
and put into 
operation, under 
the personal super- 
vision of Mr. J. 
Olifton Robinson, 
C.E., managing 
director and engi- 
neer to the com- 
pany, and his 
practical staff. 
The Imperial 
Tramways Com- 
pany, it is in- 
teresting to men- 
tion, is directed by 
Mr. George White, 
of Bristol, Mr. 
Hugh C. Godfray, 
Mr. Clifton 
Robinson, and 
Mr. Samuel 
White, secretary, 
and these gentle- 
men, it is hardly 
necessary to say, 
have had experience in this country of electrical methods 
through their connection with the Bristol and Dublin 
pioneer tramway systems. 

The extent and location of the lines are skown by the 
map. Starting from Norton Green—from a simple termina- 
tion of the rails, and not from the triangular or splayed lines 
used by the old tramway engines and cars—the principal 
line proceeds due south to the bottom of High Street, Stock- 
ton, then, bending round by Bridge Koad, it crosses Victoria 
Bridge, and passing through Thornaby, proceeds north-east 
and east to and through Middlesbrough, then south-eastward 
by Ormesby Road to the termination of the main line at 
the head of that road. This line of 64 miles, is double 
throughout the greater part of its length, while between 
Thornaby and Newport for a distance of over one mile, 
where a single line is laid, the “ passing places” are so 
numerous, that for all practical traffic purposes the tracks 
E 


286 


THE ELEOTRIOAL REVIEW. 


[Vol. 43. No. 1,081, Avavsr 12, 1898. 


are double throughout. In Middlesbrough, a second through 
line, about 2 miles in extent, connects Clarence Ferry and 
Linthorpe. A short line in Marton Road will connect the 
Ormesby and Clarence Ferry tramways, and in Parliament 
Road another cross line of 5 furlongs is introduced, con- 
necting the two main lines at the south-east of Middles- 
brougb. A total track length of 15 miles has been com- 
pleted and brought into operation, and lines authorised and 
proposed will add 20 miles of additional tramways to the 


stem. 

The method of construction was, so far as the permanent 
way is concerned, the same throughout, and the rail bonding 
and electric connections are necessarily uniform. The tracks 
are laid on a 8 feet 6 inches gauge and paved with whinstone 
and granite setts from Norton to Thornaby, and with ecoria 
blocks throughout Middlesbrough. 

The progre:s of the work was viewed with great in- 
terest by the community from first to last, and when five or 
six gangs of 70 to 100 men each were to ba seen busy at 


the tracks are further cross-connected by copper bonds. When 
the rails had been thus laid and adjusted, the whole surface 
extending over the tramway area was floated in cement and, 
on a 1-inch bed of sand, the paviours then proceeded to lay 
in and finish off the paved surface with granite, whinstone, 
or scoria setts, closely grouted with cement, and top-dreased 
with sand. As each section was finished a short interval 
was allowed to permit the concrete and cement to contoli- 
date, and the roadway was then ready for the resumption 
of ordinary traffic. The interruption was thus reduced 
to a minimum on each individual section. The gradients 
generally are easy and fully within the power of electric 
traction, but some of them, as, for example, one ia the east 
end of Thornaby, are such as would render horae or steam 
haulage exceedingly difficult. This gradient (1 in 18) 
occurs near Mandale Road. 

The central power station (which is shown in the various 
illustrations) is conveniently situated close to Victoris 
Bridge, Bride Road, Stockton-on-Tees, the original site 


MAIN SWITCHBOARD AT GENERATING STATION. 


various points, the scene wasever an animated one. The first 
process was to remove the old tramway and to clear out 
to the required depth of 14 inches the breadth of roadwa 

to be used. The road bed extends to 18 inches on eac 

side beyond the outside rails. Following in every case the 
excavating squad came the concreters, who laid down a 
solid foundation of 6 inches depth of Portland cement 
concrete, in which six parts selected grey Cleveland slag 
and sand to one part Portland cement were used. The 
concrete, laid to level, was then ready for the platelayers, 
who proceeded to the actual track laying. The steel raile, 
in 30 to 86 feet lengthe, are 6-inch girder, 924 lbe. to the 
lineal yard. At every 10 feet the rails are tied to gauge by 
steel bars, and the joints are secured by specially designed 
fish plates, the plates being countersunk for six square taper- 
head bolts. The rail-ends are longitudinally bonded with 
double copper bonds, carefully fitted by hydraulic pressure 
in holes clean drilled in each rail, and at intervals of 120 feet 


having been greatly extended so as to secure a frontage to 
the River Tees. A wharf has been erected with a river 
frontage of 200 feet—the full length of the property—at 
which coal and other stores will be landed. 

The wharf has been constructed on substantial lines, with 
heavy pitch-pine piles and decking, the river bank slope 
being pitched with stone. An electric crane on the wharf is 
used for discharging coal from the vessels, the coal being 
first put into a hopper, where it is weighed in 3-ton lots. 
After weighing it is automatically hoisted and discharged by 
an elevator into the storage bunkers, from which it is fed by 
gravity into the hoppers of the mechanical stokers, and во 
into the furnaces. About the centre of the wharf a cast-iron 
case sump with cut-off valves has been laid down for th 
efficient supplying of the condensing plant. 

. The extensive building», designed by Mr. Clifton Robinson, 
provide administration offices as well as accommodation for 
the engines and boilers and principal electric machinery, 
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with space for the installation of additional units of power 
The walls of the engine and 


when these are required. 
boiler house are of brick, faced on the outside with red 


pressed brick of 
the beat quality, 
while the internal 
face is of white 
glazed brick, also 
of the best quality. 
The interior is 
divided into panels 
by plinths and 
string courses in 
blue glez:d brick. 
In the engine 
room the wall is 
also dĩvided into 
arched panele, over 
which a stone 
cornice, running 
the full length of 
room, carries а 
10-ton overhead 
travelling crane. 
The roofs are 
open and consist 
of iron prin- 
cipals with var- 
nished and 
grooved board- 
ing, the outside 
being covered 
with blue Welsh 
slates. 


SuB-STATION SwITCHBOARD. 


plates between, concreted to floor level, and finished with 
artistic marble mosaic tiles, with borders in keeping. The 
condensing and pumping plant is arranged on the basement 


floor, and all steam 
condenser, suction, 
and other pipes 
and connections 
being also carried 
below the floor 
line a clear space 
is thus obtained 
around the en- 
gines and genera-. 
tors. The engine 
foundations, of. 
which there are 
three, are built in 
solid concrete from 
the basement floor 
level, making a 
thoroughly mas- 
sive and substan- 
tial job. The 
engine room 
measures 110 feet 
x 52 feet, and 
has a clear space 
of 36 feet from 
the floor to the 
tie bars of the 
roof principals. 
The boiler room is 
78 feet x 48} feet, 
and is of the same 


The engine room has a basement below the ground floor, height as the engine room. Неге there are provided three 
and this floor is supported upon iron girders with boiler ^ Babcock and Wilcox water-tube boilers, each having a heat- 
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ing surface of 3,580 square feet, and being capable of 
evaporating 12,000 Ibs. of water per hour. The steam and 
water drums are 22 inches diameter and 23 feet 7 inches 
long; the cross drum is 24 inches diameter and 90 inches 
long and carries an 8-inch stop valve. Each boiler furnace 
is equipped with a Vicara mechanical stoker worked by an 
electric motor. 
The coa), as 
already described, 
i: taken direct 
from barges on the 
River Tees by an 
electric hoist pro- 
vided with an 
automatic grab, 
and is discharged 
into a receiving 
hopper where it is 
weighed, being 
then taken by a 
conveyer, and 
carried to the 
storage bunkers 
inside the station. 
These bunkers are 
of steel, supported 
on steel columns, 
and have a total 
capacity of about 
300 tons. The 
conveyer is capable 
of handling 20 
tons per hour. 

The smoke 
stack, which 
is 132 feet in 
height and 7 fcet 
diameter at the top, is octagonal in section and is built of 
best pressed brick and lined with fire brick. In the flue 
leading to it is placed a Green's economiser of 240 tubes. 
The boilers supply steam to three Reynolds-Corliss horizontal 
cross compound condensing engines of 400 H.P. each, made 
by the Edw. P. Allis Company, Milwaukee, U.S.A. The 
me i pressure 
cylinder is 16 
inchesin diameter, 
and the low pres- 
sure 32 inches in 
diameter, the 
stroke being 36 
inches, Each en- 
gine runs at 94 
revolutions per 
minute, and is 
directly coupled 
to a 300 kw. 
three-phase gene- 
rator. A surface 
condenser, having 
combined air and 
circulating pumps, 
is provided for 
each engine, and 
a supplementary 
atmospheric ех- 
haust pips is pro- 
vided, into which 
the exhaust from 
any engine can be 
turned in case of 
failure or repair of 
the condensers. 
Water is drawn 
from the River 
Tees for operating the condenserr, and the boiler feed-pumps, 
of which there are two, have steam cylinders 74 inches diameter 
x 6 inches stroke and pump cylinders 4} inches diameter. 
The suction pipe is 14 inches and the discharge 13 inches 
diameter. 

Extensive new car sheds have been erected on part of the 
site formerly occupied as a steam tramway depot by the old 


A PORTION OF THE LINE AT NORTON. 


View or BOILERS, SHOWING HOPPERS AND MECHANICAL STOKERS. 


Stockton and Darlington Company, the roofs being of iron, 
supported on iron columns. Pits are excavated the full 
length of each car track (of which there are seven), thus 
enabling proper examination to be made of every car stand- 
ing within the sheds. One of the pits is provided with a 
hydraulic jack on a travelling carriage, facilitating the ready 
manipulation of 
the heavier parts 
of the equipment, 
and capable of 
lowering a truck 
bodily. All these 
buildings, as well 
as the car pits, 
are electrically 
lighted. 

Double tracks, 
with the necessary 
points and cross- 
ings, have been 
laid — throaghout 
the sheds, and the 
floor is concreted 
and finished to an 
even surface. 
Provision has 
been made for 
drainage on a 
model plan, with 
manholes, by 
which any part 
may be examined 
and cleaned with- 
oat disturbing 
the flooring. 
Adjoining the 
sheds is a building 
in red brick, white faced internally, for the accumulators. This 
gives accommodation for a battery of 260 cells, capable of 
discharging current, by which the engine and boiler rooms, 
sheds, repairing shops and offices will be lighted electrically 
when the engines are stopped, also providing power to start 
running each morning, and for line inspection purposes. 

We need hardly 
say that the prin- 
cipal feature of 
the system is the 
adoption of the 
three-phase gene- 
rators, which are 
placed at the 
main generating 
station, and from 
thence transmit 
three-phase  cur- 
rent to a sub- 
station at New- 
port, a distance of 
24 miles from the 
central station. 
As we have al- 
ready said, there 
are three three- 
phase generatore, 
each of 300 kw. 
capacity, having 
82 poles, and run- 
ning at 94 revo- 
lutions per minute, 
giving 2,500 volts 
at а frequency of 
25 cycles per 
second. The mag- 
netic frame is of 
cast-iron, with laminated sheet-iron pole-pieces bolted together 
and cast into the yoke. The field coils are wound on sheet- 
iron spools with brass flanges, and are insulated from the 
sheet-iron with paper, and from the flanges by wooden rings 
capable of standing a puncture test of 5,000 volts. The 
armature core is built of sheet-iron laminations 014 inch 
thick, with rectangular slots punched in their periphery to 


— ГА 


> 
l У, 


o kg 


5717 
— 
- 
— 
— 2 
E 
| . 
rs йй а 
Е - х . w 
o 
- 
> 
a -— " 
6 с + — 
4 > - 


Vol. 43 No. 1,081, Auausr 12, 1898.] 


THE ELEOTRICAL REVIEW. 289 


receive the winding. The punchings are fastened to the 
spider by dovetailed projections on their inner circumference, 
which fit into corresponding slots on the outer circumfer- 
ence of thearmaturespider. Ventilating spaces are arranged 
at intervals between the laminations to allow of a free circu- 
lation of air in immediate contact with the core and winding. 
The armature . 
Bpider is of cast- 

iron in one piece, 


— amImaaaaaamaaaaaaaaammmħįĂŽ — — 


The rotary converters employed are practically new to this 
country. They consist essentially of direct current 
generators, to the armature winding of which connections 
are made at suitable points to a set of three collector 
rings on the end of the shaft opposite that occupied by the 
commutator. The three-phase current is led into these 

collector rings, 
and the machine 


consisting of a bub 
with outwardly 
projecting spokes 
Bupporting the 
punchings. The 
hub is pressed on 
and keyed to the 
engine shaft. The 
armature winding 
consista of 48 
coils, all mounted 
on formers, and 
insulated to stand 
8,000 volts. The 
portions of the 
coils which pro- 
ject beyond the 
core on each side 
are arranged in 
two layers to as 
to furnish ample 
space for insala- 
tion. This arrange- 
ment а rendera 
it possible to re- 
one half 
of the coils 
without  disturb- 
ing any of the rest. Апу of the others can be removed by 
taking out the two adjacent coils. The coils are held in the 
slots by means of wooden wedges driven into recesses at the 
top of the slots. The weight of the armature is about 
14,500 Ibs. and the total weight of the machine about 
45,000 Ibs. 

The fields are 
excited from the 
о "x 7070 

o supply light 
when the machin- 
ery is stopped, 
and to start the 
dynamos in the 
morning, the bat- 

of accumu- 
lators has, as 
already stated, 
been provided. 
These are by the 
Todor Company, 
and consist of 260 
cells, with a dis- 
charge rate of 
48 to 70 amperes ; 
the capacity, at 
the lower dis- 
charge rate, being 
240 ampere-hours. 
For charging these 
accumulators, a 
booster is con- 
nected in series 
with the 500-volt 
bus ba:s. This 
booster consists of 
a rotary converter 
fed from step- 
down transformers of special design. Each transformer has the 
primary and secondary separated, so as to give the effect of a 
considerable re-actanoe, this arrangement giving a large range 
of voltage on the rotary converter to provide for the alteration 
in the seg e Mna required by the cells. The switchboards 

t 


are shown in illustrations. 


THE TRAMWAY IN MARKET PLACE, STOCKTON. 
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is run at the cur- 
rent speed for 25 
cycles. The same 
winding thus 
serves both for 
the alternating 
current led into 
the machine and 
for the direct cur- 
rent taken out. 

The magnetic 
frames of these 
machines are of 
cast-steel of the 
ring type in two 
parts огей to- 
gether with the 
jointe accurately 
faced to minimise 
the magnetic re- 
lactance of the 
joiats. The poles 
are of steal lami- 
nations bolted to 
the yoke. They 
have projecting 
pole-pieces to in- 
crease Cross sec- 
tion at pole 
face, so as to obtain proper magnetic density to ensure 
good performance of the commutator. The armature wind- 
ing consists of copper bars shaped on a former, and insu- 
lated with oiled cotton fabric before being placed in the slots. 
The parts of the winding projecting beyond the core are 
snpported on cylindrical extensions of the end rings and 

fastened down on 
them with brass 
binding wire. The 
two bars forming 
two sides of the 
coil are connected 
together with 8 
per clips. Ont 
outer side these 
clips are extended 
downward from 
the connections to 
the commutator, 
and into slots in 
the commutator 
segment. The 
collector rings are 
connected to the 
winding by solid 
bars securely 
fastened. — The 
field winding is 
arranged for even 
compounding . to 
give constant vol- 
tage at the termi- 
nale. The weight 
of the armature 
is about 4,400 lbs., 
and of the 
complete machine 
17,500 lbs. 

This three-phase system of distribution is specially 
designed to give the maximum of ig at any point of the 
system on the most economical basis. A 500-volt con- 
tinnous current direct from the rotary converters in the main 
station feeds the trolley lines for two miles on either side of 
the station, while the Middlesbrough and Linthorpe sections 
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of the lines are fed by a current trangmitted at 2,500 volts 
from the main station to the sub-station at Newport, and 
there transformed down £o that power is delivered from this 
sub-centre direct into the line at 500 volts. 

The considerations leading to the adoption of this method 
of distribution have reference not only to the position of the 
main generating station and the properties otherwiee avail- 
able as car sheds, machine shops, &c., bat to the length of 
the line, and the regulations of the Board of Trade a3 to 
the earth return. For reasons readily understood, the com- 
pany was impressed with the importance of river frontage, 
and as this adjoined the property already acquired from the 
old company, the site secured was rendered suitable in every 
way for the main electric power station, while the Newport 
property was found to be situated most favourably for the 
purposes of a sub-station. 

he generating station switchboard consists of 14 polished 


panels, three rotary converter panels, one line feeder panel, 
one Board of Trade panel. In general arrangement and 
construction this switchboard is similar to that in the main 
generating station. 

The transformers are of the air blast type, a blower forcing 
a current of air through the core and winding for the purpose 
of carrying off the heat. Frequent op2n spaces in the iron 
lamination of the core and between the coils of the winding 
form ducts, through which a constant supply of air is forced, 
80 as to thoroughly cool all parts of the apparatus. The air 
blast is obtained from a blower, operated by a direct current 
motor of 1} H.P., taking current from the 500-volt bus bars. 

The feeder cable which transmits the three-phase current 
at 2,500 volts from the central power house to the sub- 
station consists of two centre core cables, in each of which 
are three conductors of copper suitably insulated, each con- 
ductor haviag an area of 50 square millimetres ог *0775 


DIAGRAM OF GENERATING STATION SWITCHBOARD. 


marble panels having a total overall length of 29 feet 
4 inches, and a height of 10 feet 3 inches. The various panels 
are :—One boosting rotary converter panel, one battery panel, 
three transformer panels, three generator panels, two high 
tension feeder panels, two rotary converter panels, one line 
feeder panel, one Board of Trade panel. 

A special feature of the switchboard are the high tension 
switches. These switches are double break ; all contacts are 
mounted on ebonite pillars and placed on opposite sides of 
an insulating plate, so that no arcing can take place between 
the positive and negative terminals. The switches are placed 
high up out of reach, above the top of the panels, and are 
operated by the handles shown in the illustration. 

The sub-station switchboard consists of 13 polished 
marble panels, haviog an overall length of 28 feet 4 inches, 
and a height of 10 feet 3 inches. The various panels are as 
follows :—Six transformer panels, two high tension feeder 


square inches. With this small section it is possible to 
transmit 300 kw., with a loss of less than 5 per cent. At 
the sub-station this current is reduced by “step-down” 
transformers of 80 kw. capacity to 320 volts; and this 
current is then passed into the alternating current side of a 
rotary converter, from which a direct current of 500 volts is 
drawn to feed the portion of line supplied from the sub- 
station. 

A novel feature of the main station equipment is a com- 
bination of static and rotary transformers for charging the 
batteries. 

The charging current is passed through the rotary, and 
the volts raised from the line voltage (500 volts) to a maxi- 
mum of 650 volts for charging. There being no direct 
current primary generators in the station, it became a 
problem how to charge the batteries for supplying the ex- 
citation to the H.T. three-phase generators. 
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This was solved in the following manner :—A rotary con- 
verter was designed to supply the difference between the line 
voltage and the variable voltage required for charging; com- 


bined with this was 
a static transformer, 
having a ratio of 
transformation of 
330 to 80 volts on 
a non-conductive 
load; tbe trans- 
former was designed 
with a large amount 
of leakage b:tween 
the primary and 
secondary, the 
leakage beiog ad- 
justed so that by 
changing the phase 
of the armature 
current by variation 
of the field current 
of the booster, 
the transformer 
ratio is varied, 
and consequently 
the voltage on 


the collector rings. In this way it is possible to vary the 
voltage on the continuous side of the rotary from 40 volts to 


VIEW or Rotary CONVERTER, ENGINE AND THREE-PHASE GENERATOR. 


DIAGRAM OF MIDDLESBROUGH SuR-STATION SWITCHBOARD. 


150 volte. The charging current is 60 amperes. The 
armature of the rotary is designed to carry 60 amperes con- 


tinuously, 


THE OUTSIDE WORK. 


In Corporation Road, Newport Road, and Albert Road, in 
Middlesbrough, and Bridge Road and High Street, Stockton, 


centre poles аге 
used, all the 
remainder of the 
route being fitted 
on the side pole and 
bracket system. 
The poles are of 
ornamental design, 
20 feet in height 
abovethetracks, and 
are made of steel 
tubes in three 
lengths, which over- 
lap, and are jointed 
a gecured 1 

a special process 
while es lí The 
pole is sunk 6 feet 
in the ground, being 
emb:dded in Port- 
land cement con- 
crete, and an orna- 
mental cast-iron 


base is provided, which rests on the kerb on the side walk. 
The poles are placed at an average distance of 120 feet apart. 


The bracket arms which 
support the trolley wires are 
composed of steel tubes, sup- 
ported at the inner end by an 
ornamental scroll in wrought- 
iron, giving to the pole a 
most artistic finish. Two wires 
running from end to end of 
the lines convey current to the 
car motors by means of trolley 
poles fitted upon each car. 
These wires are 000 of hard 
drawn copper, 364 inch in 
diameter, and are divided by 
sectional insulation. There 
are overhead points and cross- 
ings at the ends of the lines 
and at the branches leading 
into the main and sub-stations, 
and on the lines as well as in 
the sub-stations the cars are 
moved and handled entirely by 
the trolley. 

The section pillars are of 
cast-iron, and are placed at each 
half mile section on the road. 
They are about 4 feet in 
height, and are placed on the 
kerb lines, во that they are 
accessible from either side. 
They contain switches for cor- 
necting up or disjointing the 
sections of trolley wire, so that 
by their aid it is possible to 
cut out a section of trolley 
line or feeder as may be 
desired, without interfering 
with other parts of the 


line. 

The bond adopted is that 
known as the Columbia 
0000 rail bond,” which pre- 
sents itself as the most 
efficient in respect to contact 
and colidity when fixed. This 
bond is of solid copper with 
bent terminals. The ter- 
minal is inserted in a 
hole clean drilled on the 
inside of rail, and a copper 


thimble is put in from the outside, the two are then 
steadily expanded with a screw cramp by hydraulic pressure, 
thus obviating the see-saw motion in the fixing of other 
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tterns of bonds which so often results in a bad or 
insufficient contact. 

The whole of the electrical plant and equipment here 
described has been supplied under contract by the British 
Thomson-Houston Company, Limited, and the installation 
has been specially supervised by their consulting engineer, 
Mr. Horace Е. Parshall, M. Inst. C. E. 

New cars have been specially designed for this service and 
are each capable of seating 60 passengers. They are mounted 
on four-wheeled bogie trucks of the Maximum traction type, 
and each truck carrics one G.E. 800 motor, the motors being 
connected up to series parallel controllers, type K-2, one on 
each end of the car. 

The signal lamps, head lamps, ard saloon lights are electric, 
10 lamps being employed on each car ; the internal lighting 
thus forms a great contrast to that of the old horse or steam 
cars. 


has condescended to give details of his scheme and even 
estimates of its cost. In the World, N.Y, of July 10th, 
this scheme is described with a flaring illustration of the 
globe wound with a dozen turns of a cable, through which a 
current is being sent by a dynamo bigger than the great 
pyramid. The scheme of this “celebrated electrical engineer” 
18 to turn the magnetic axis of the earth by means of 
these ampere-turns into the plane of the equator. This he 
might possibly effect, but owing to some curious twist in his 
mental constitution he imagines that the axis of rotation 
would follow the magnetic axis. Spain is thus conveniently 
transferred to the arctic regions, and the obstinate resistance 
of the Spaniard overcome in “the twinkling of an eye” by 
freezing him out. The only reason given for expecting this 
extraordinary result is that the iron in the sun would by its 
magnetism so act on the new magnetic poles of the earth as 
to change the axis of rotation. What conceivable process of 
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GENERAL VIEW or THREE-PHASE GENERATORS. 


It is only right that we should extend our congratulations 
to the Imperial Tramways Company, and to Mr. Clifton 
Robinson in particular, on the splendid system which they 
have completed. We made a close inspection of the whole 
of the plant, both inside and ontside, and we were struck 
with the completeness of detail that characterised the whole 
of the work. No inspection has given us greater pleasure 
than that of the Middlesbrough and Stockton Tramways ; 
it can fairly claim to be the model tramway of the country, 
and it should have great influence in determining the 
method of electric traction in other towns. 


Miraculous Electrieity.— It has been commonly reported 
that Edison had a plan for destroying his country’s enemies 
by electricity by merely pressing a button, but we have 
never seen any сорып of his plan. А fellow countryman 
of Edison, however, has elaborated a plan which will do all 
that Edison professed to do, and a great deal more, and he 


reasoning would lead to this conclusion we cannot imagine. 
The “celebrated electrical engineer” appears to have put the 
cart before the horse. Change the axis of rotation and very 
probably the magnetic axis will follow it ; for in the opinions of 
leading sciertists the magnetism of the earth is caused by its 
rotation. The true theory of the origin of the earth's mag- 
netism cannot be said to beestablished, but we have no hesitation 
in saying that the theory of the sensational writer in the 
World is tke least likely of any we have heard. Scienti- 
fic romances should have enough verisimilitude to save them 
from being ridiculous. Jules Verne's success was in great 
part due to the fact that he kept this maxim in view, the 
* c»lebrated electrical engineer" of the World has failed, even 
as a romancer, by neglecting it. But no doubt many of the 
readers of the World will look upon the article as a serious 
scientific prediction, and our contemporary becomes res pon- 
Bibl» for disseminating falsely so-called science. The result 
that would follow the realisation of this immensely costly 
and impracticable scheme would more probably be an epi- 
demic of bad language among mariners than the freezing 
out of Spain. 


^ 
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ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


(Continued from page 234.) 


Belfast.—The Belfast Tramways Company and the Cor- 
poration have been trying to come to terms over the question of 
electric traction. All that there are advantages to be reaped 
by the uae of electricity, but it will be understood that the company 
cannot convert their system unless they get & reasonable extension of 
the lease to make it worth their while. Fourteen years was suggested 
but the Corporation made а dead stand against it and the matter 
dropped for a considerable time. Last week, the Sub-Electric and 
Law Committee submitted a report to the Corporation on the 
subject, and there was a lengthy discussion. The introduction of 
electric traction, including some proposed extensions, is estimated at 
£525,000. The committee submitted the following heads of a pro- 
posed arrangement to a deputation from the company for considera- 
tion by the Board :—' 1. The valuation of the company’s lines, &., as 
for 1907, to be now ascertained, so that the amount to be then paid 
by the Corporation therefor shall be fixed. 2. The lines, &c., to be 
kept in the like good repair by the company in the meantime as 
they are at present. 3. The company to assign to the Council their 
right of purchase of the subsidiary lines. 4. The company to work 
the lines electrically until the termination of the present term. 5. 
The Council to provide funds to make such extension as may be 
mutually agreed on, and to electrically equip the lines. 6. The 
ra ed to рау — per cent. per annum on the funde expended by 


take electrical power from the Council at a price to be fixed yearly 
by an elect engineer to be agreed on. 8. The company to be 
indemnified against loss from failure of the Corporation to supply 
power. 9. The company to assist the Corporation in procuring an 
Act of Parliament to carry out the arrangement. 10. The fares to 
be arranged either on the basis of 4d. for approximately one mile 
stages, or 1d. all the way in one car If sucha basis meet the 
approval of the Council and the company, the details to be arranged 
subsequently.” "o | 


Cheltenham,—At last week's Council meeting Alderman 
Norman, in introducing the minutes of the Electric Tramways Com- 
mittee said 16 was most important that the two railway stations 
should be connected by the proposed electric tramways. The only 
puce mode of getting to the top of Cleeve Hill was by the over- 

wire system, no other system could bs practically adopted. 
There were four applications from persons or companies willing to 
undertake the tramway line, the Committee had decided to prefer 
the application of Mr. Nevins, and they had done so because Mr. 
Nevins had acted very honourably towards the Council on the 
previous occasion when the subject was considered. Mr. Nevins was 
acquainted with the requirements of the town, and he knew the 
route, which other applicants did not know so well, and they had 
already, on a previous occasion, arrived at an understanding with 
him as to certain detaile in connection with the laying down of the 
line. The committee consider that the pitchiug or paving along the 
route should Ъз either of Australian or other hard wood blocks or of 
the MacDougall bricks. Although the initial cost of wood blocks 
was greater than macadam, the expense of subsequent maintenance 
was very much less, but the matter of paving would be left for the 
Oouncil to determine. The committee thought that owing to the 
n sd 2 1 3 be 5 stations 
it was cient ify two and he (the ter) hoped that 
the Oouncil would pass both routes. There was every reason to 
believe that property along the routes would greatly increase in 
value when the line commenced.—Oouncillor Mills seconded the 
adoption of the miínutes.— Councillor Major-General Macdonald 
moved the following amendment: “That the Queen's Road and 
Lansdown Road route be dropped."— Alderman Drew seconded 
the amendment. After discussion Oouncillor-General Macdonald’s 
amendment was carried and the minutes confirmed. 

In a letter to the Town Olerk Mr. Nevins stated that, if possible, 


— per cent. for depreciation. 7. The company to 


he would undertake the construction of the tramways in the winter, 


80 as to have them ready for running by next summer. 


Colombo,—The electric tramways are progressing. The 
Ueylon Observer saya that there is not much more to be done to 
complete the permanent way, and the central pus station is now 
constructing at the Pettah, the men being at work day and night. The 
machinery and apparatus were in Ceylon last month awaiting erection. 
The cars may start running before the end of the year. 


Dublin.—In an article on the progress which is being 
made with the construction of electric tramway extensions in Dublin, 
the Daily Nation says that:—''The work in connection with the 
equipment of the city with a fall and complete electric tram aystem, 
is advancing every day. The Haddington road extensión to Nelson's 
Pillar is completed. 16 will be some time, however, before the cars 
will be able to perform the entire jouraey to the Pillar, as owing to 
the fact that the Drainage Works are in progress on the O'Connell 
Bri the trams from асака Road cannot cross at this point. 
The North Quay line is practically completed, and will, in due course 
have its electric system service running, with the highly satisfactory 
result that a continuous connection between Parkgate Street and the 
Pillar will be established. The line connecting Rathmines and 
Ballsbridge, constructed for the purpose of bringing the inhabitants 
of the former township within easy reach of the sea, has been com- 


pleted, and it is expected that. within the next few days horse cars: 


will be running over this cection. Oa the North Circular Road the 
work of con the line into an electrically equipped connection 


between the Phcenix Park and the Pillar is progressing rapidly, 


while on the Harold’s Cross and Palmerston Park lines a similar 
work has been taken in hand, and the necessary operations are 
already being pushed forward energetically in George's and Aungier 
Streets. Taking it all round, the work is in a very advanced state. 
Of course, a great deal still remains to be done before every line 
which has been undertaken will have ita tram service complete and 
in full working order, a very great deal depending in this regard 
upon the erection of the Ringsend Power Station, which has yet to 
be constructed. The promoters, however, are not without hope that 
the commencement of the next year will see Dublin in ion of 
a tram service far superior to that of any city in the United Kingdom, 
and quite as effective as any similar service of which any city in 
America can boast.” 


Farnborough.—Mesers. Wm. Webb & Co. have intimated 
to the Lambeth Vestry that the application to the Light Railway 


. Commissioners for an order to authorise a light electric railway from 


Herne Hill to Farnborough will not be proceeded with. 


Glasgow.— Last week the Corporation approved of the pro- 
posals of the Tramways Sub-committee for the constructing of various 
sectionsof new tramways making altogether 11:13 miles of extensions. 
The recommendation was made “in anticipation of horse traction 
being superseded.” A Bill for the new lines will be promoted in the 
next Parliamentary session, and as in the meantime the Springburn 
trolley line will be opened, we may, we suppose, take it for granted 
that the above new lines will be equipped on the ваше method. 


Greenock.—The Electricity Committee has decided to 
approach the Greenock and Port Glasgow Tramways Company with 
the view of ascertaining whether, in the event of municipal electrical 
works being put down, they would employ electricity for the working 
of their tramways. 


Huddersfield.—The members of the Huddersfield Cor- 
poration have been provided with a report relative to the application 
of electric traction on the Lindley and Oatlane sectione, and Mr. 
J. Pogaon, the tramways manager, deals exhaustively with the 
question and gives many facta and figures. The ap roximate cost of 
equipping the section for electric traction is as follows:—'' Equip- 
ment of line, including overhead construction poles, bonding, and 
feeder pillars, £10,750 ; engines and dynamos, £4,300; eight motor 
cars, £5,200; battery, £750; feeders, £5,000; ine foundations, 
battery house, car house, spare parts, and sundries, say, £2,000; 
total, £28,000; say, £4,200 per mile. The financial and other charges 
for the items, viz., £4,800 for engines and m and £5,000 for 
feeders, should be included in the charge of 144. per unit for the 
current.” The total income required to balance estimated expenditure 
is £9,902, and the actual income for last year for the present system 
and mileage was £8,236. These amounts leave £1,666 to be earned 
by the extension of the tramways to Outlane, and the increase of 12 
per cent. on the mileage on the existing system. 


Hall.—The laying of the electric tram lines is in full 
swing. Ei 


Johannesburg.—A movement is again on foot to get a 
concession from Government to inaugurate a system of electric trams 
for Johannesburg. The Standard and Diggers News says that 
пон are being made to enlist the sympathy of the Haad 
members. 


Johnstone.—At Johnstone Town Council on Monday 
Provost Thomson and all the members expressed their complete 
satisfaction with the working of the electric tramways in Rouen and 
Havre, where they had been on a visit of inspection. It was unani- 
mously agreed to invite the British Electric Traction Company to 
take steps to have the system extended to Johnstone. Mr. Wm. Reid 
said the matter would come before the Board of Trade next month 
for their consideration and approval. A resolution was adopted 
thanking the Electric Traction N penr for their generosity aud 
courtesy in sending a deputation to the Continent to judge on the 
important question of electric tramways. 


Leeds.—At а recent City Council meeting it was stated 
with regard to the tramways that the gross receipts for June were 
44, 273 in excess of the receipts for the corresponding month of the 
previous year, an increase equal to 72 per cent., but that the profits 
for the past financial year only amounted to £343. 


Limerick.—Mr. Warden-Stevens appeared before the 
Corporation the other day to ask for the position of consulting 
engineer in connection with the electric tramway which has been 
suggested for the city. At present he is engaged in the electric 
lighting of Fermoy, and he would proceed from that place to Queens- 
town for a similar purpose. He pointed out the necessity for 
having expert advice before any system of electric tramways was 
decided upon, as one system of electric tramways was not suitable to 
every place, the local conditions and circamstances being absolutely 
essential points for consideration. The plans of the different com- 
anies would have to be examined carefally, and a report prepared 
y an expert should go before the Corporation. Mr. Warden-Stevens 
was to appear before the Council yesterday. 


Liverpool.—It appears that Sir Arthur Forwood has 
rejoined the Tramways Committee as deputy-chairman. The policy 
of the Committee was assailed by several members of the City 
Council last week, and in the course of a reply the chairman (Mr. 
Oalton) said that: He accepted the chairmanship of the committee 


. having a definite line of policy, and the city might reasonably look 


forward to the completion of the experimental route to the Dingle 
by September, and the establishment of mechanical traction all over 
the city within a space of two or three years.” 
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tric 
to supply electricity to our railway, and we are now in accord with 
the litan on that subjeot. We have authorised two per- 
fectly competent people, Bir J. Wolfe-Barry, and Mr. W. H. Preece, 
the electrician of the Post Office, and at present president of the 
of Engineers, to study this matter specifically and experi- 
mentally, Of course, one knows something about the ordinary elec- 
trical railway made with express reference to el traction— 


tunnels of a breadth and height, &o., such as those that are 
being under Oxford Street. Our railway is a totally 
different problem. There we have our way made part in tunnel, 
paz on tata tue pant оа m n ташы шшш у= 
difficult qu "of stru with a certainty, that, for a time 
at least, we shall“ be under the o on to admit on our railway 
under wers en by the companies, the trains of some 
others which probably у кои. Therefore, 
the problem is not so easily as is of the question of the 
un railway in the centre of London, or in the south of 


when we have felt our way a deal more than at present on the 
question of electricity as app to an са киле, we.can turn 
our minds to the when, pro , it may be more 


question, 
esey to гана £1,500,000 or £1,600,000 for such an object, it is at 


Middlesbrough.—Messrs. George and Samuel White acted 
as hosts toa party of members of the Bristol Stock Exchange, 
who paid a visit last Friday to the Middlesbrough, Btockton, ч 


Oldham.—The Surveyor’s Committee recently resolved : 
—ч Ты tho оп be recommended to authorise 
committee 
dert sesion oi Parlament АШ fer tha purpose of осно aut 
enabling the Oorporation, A A to existing leases, 


80; to construct and lay down additional кш" within the 
pe 


on the matters mentioned in the resolution referring to their 
ve districts. 


Oross 
length of Lees Road, Shaw Road, and Ripponden Road to a certain 
also been incidentally mentioned that it would be an 


out-districts— Royton, Crompton, 
and Lees—and they seemed to be in favour of joining with Oldham 
in the proposed scheme. The committee were unanimous in the 
view they put forward as to promoting a Bill in the next session of 
Parliament. The Committee will make the requisite inquiries as to 


Redcar.—At a recent Council meeting a letter was read. 


from the manager of the Middlesbrough Electric Tramway Company 


EFF Oouncil to run to Redcar, sa 
that 7770 ²˙ do tie dictom fur ы 


South Staffordshire, —On Monday, at a meeting of the 
Wednesbury Town Council, the Mayor (Alderman Oldbury), proposed 
a resolution to the effect that it is desirable that all the local authorities 
within the district of the South Staffordshire Tramway Company 
should take steps with a view to purchasing the tramway lines within 


| repairs done by 
—Oouncillor Lawrence said that tbe remarks of Alderman 
Williams were insulting to the representatives of Wednesbury, Wal- 
sall, and the other local authorities which had mot and discussed the 
uestion. y Alderman 
Wilse to by a large majority, only Alderman Williams, 
a ma ; n 
opposing 4 similar resolution to the above was passed at a meeting 

the Walsall Town Council on Monday without opposition. 

Southampton.—The umpire in the Southampton Tram- 
the sum = peid by the 
as 


follows :—“ I award and determine that in case the Court be of 
opinion that the arbitrators and umpire a ted as aforesaid should 
treat the undertaking of the company as de by the Aot of 1897 as 


sum of one hundred and thousand 
hundred and -three pounds (£109,963).” When the 


кона upon the basis of structural value was £37,963. 
the Jatter valuation the umpire's fig exceed those of the поро 
tion by, in round figures, £11,500, whilst on the alternative he 
decides that the company asked £10,500 too much. Unless the 


St. Helens.—The Electric Lighting and Traction Com- 
ted a new time table for the tramways on the in- 


throughout the day with a 15 
will be a 15 minutes’ service on the Denton's Green and Peasley Oross 
sections, and a 20 minutes’ service to and from Haydock. 


Walton-on-the-Naze.—The pier electric tramway has 
been constructed and Messrs. Lowdon Bros., of Dundee, 
carried out the work, under the supervision of Mr. Geo. Balfour, 
ALE.E. * N a OMA TS type boiler Ae жег) 
compoun ca coup & dynamo for supply- 
ing current for three cars. “Tbe third rail system is employed, and 
Peckham trucks are used. The pier is lighted by means of 100 O.P. 
lamps. The length of the railway is just under half a mile, The 
contractors handed over the undertaking to the Pier Oompany last 


The Waterloo and City Railway.—This new electric 
underground was opened for public traffic on Monday last and seems 
to have been well patronised. Each train with its coaches will 
accommodate 240 passengers. The journey occupies about five 
minutes, and the trains run at short intervals throughout the day. 
There is only one class. The fares and season tickst rates have been 
fixed as follows:—Fares (to be paid at the turnstiles), single, 2d.; 
return, Sd. Season tickets.—Twelve months, £3 10s.; six months, 
£1 168.; three months, 19s. London and South Western season 
tickets can be made available on the Waterloo and City Railway by 
the payment of the additional charges mentioned. In the first 
instance, at least, there is not to be any Sunday service. 


Wigan.—The Royal assent has just been given to the 
igan Oorporation Act, 1898, by which power is obtained to work 
the tramways iu the district mechanical power. The Wigan 
tramways were first worked by horses, but now the cars are drawn 
by steam engines. Should a change to electric traction be desired, 
ration have power to construct and maintain a station for 
generating electric energy on a portion of their gas estate. In the 
event of any of the tramways being worked by electricity, there are 
p provisions in favour of the District Councils of Ince, 
berton, and Hindley, through whose areas the present lines run. 
At last week's meeting of the Wigan County Borough Council, the 
hope was expressed that the Wigan and District Tramways Company 
would ask the Corporation to put down electrical traction to substi- 
tute the present steam power. 
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TELEGRAPH AND TELEPHONE NOTES. 


Building a Pacific Cable.—The New York Electrical 
Eugincer discusses the desirebility of having an American Pacific 
cable, editorially, in the following terms: This country can never 
bea E power, but it is rapidly becoming a great Oriental 

wer, it is high time we built acific cable about which there 
б been so much talk. Even if Spain shonld not wholly surrender 


trade 
East, wherever possible, so that the hand of fate compels us also to 
insist on a prominent place in that part of the world, as owners if 
need be, but as rightfully there anyhow. We will there 
fully if wo can; but if we cannot we will smash an 


the job for us, [Certainly we will: 
; G- P., T. O, and M, Hane "a, &с.?—ЪЮрв. 


has granted to the Pacific Oable Company the right to land a 
there which will connect with the U. B. A., О 
All told, the company pro 


only 
there discrimina 
note, therefore, that the Eixecutive Council of the Hawaiian Govern- 
ment 
cable 


and Japan. 
to lay 12,345 miles of cable, and the 


"erg 

set by the free transmission of governmental messages. 

Gals Oompany, with a capital of $10,000,000, and with such men as 
J. P. Morgan, J. K. Tod, J. A. Borymser (of 


the 
American cables), Admiral Erwin, and E. L. Baylis, ought to be quite 
good style, and 


com $ to carry out ite plans and purposes in 
Would find an excellent return for ite investment.” 

It is stated in an American newspaper that “on July 20th the 
Executive Council of the Hawaiian Government signed a contract 
with the Pacific Oable Company to lay a cable between the United 
States, Hawaii and Ja China and the Philippines, the contract 

for a period 20 years. The Pacific Cable Company is 
capitalised for $100,000,000 (sic). James A. Scrymser is president 


Pierpont Morgan, and J. Kennedy Tod. 
The company has been operating quietly, with the co-o on of 
this Government aud Hawaii, pending the annexation . 
It is added that the work 5 the cable is to be completed 
onths of the surveys have already been 

The price to be paid is said to be $10,000,000. 


New French Cable in the Soudan,—The Pall Mall 
Gazette Paris correspondent says that information was received on 
Monday at the Ministry of Oolonies to the effect that the new tele- 
ee connect the Soudan and Senegal with the 

colony of Dahomey will shortly reach Fada N’Gourma on the 

de, and go beyond Djiougou to the north of Oarnotville 

on the Dahomey side. The junction of these two lines will bs 

accomplished by the end of the year, and after next regular 

communications will be established between Senegal, the Soudan, and 

Dahomey, thus freeing French West Africa from the necessity of 
utilising the English submarine cables on the African West Ooant. 


The Pacitic n the House of Commons last 


to contribute or guarantee one-third of the 
ble vid the Pacific to the Australasian 


8 


tri guaran 
us Pacific cable. Should such communications be forwarded 


plan submitted. In this connection the Works Committee mentioned 


that they had ascertained that the company were prepared to enter 


into an agreement to bs. per annum for 
subscriber’s line al it 


The Telegraph Wire Export Trade,—The fluctuating 


character of of this in telegraph wire 
apparatus therewith is well illustr ed the feline which 
have just been issued to the shipments during July. From 


£14,528 in June, declined to only £45,600 last month, which 
compares with £136,547 in the corresponding month of last , and 


£53,139 in July, 1896. The figures for the seven months with: 
dmi show a total value of £546,496, as against £607,273 in the same: 


ul 
ре = last year, and only £396,402 during the first seven months 
Telegraphic Interruptions and Repairs :— 


Brest-Bt. Pi в (Anglo, 1869) April Oth, 1999 
erre eee | 
West Indies oe ae 
Oaimanera-Bantiago 
Caba [Ir [Il] [Ii June 10th, 1898 eee eee 
Amason Oom 
Oable be Сагара . June 8th, 1898 coe eco 
5 one $i e 35a. 1898 „ Sia 
ong ong-Manila ee eee 1898 eee eee 
5 [11] [TT] Fel. 10th, 1898 LLL 000 
eee eoe July 11st, 1898 eet eee 
Oa Town-Mossamedes 006 е 204, 1898 ees eee 
-Medan ТТ 


. А 006 March 12th, 1606 ye eee 
Oartagena-Barrangquilla ... rer 4 1806 See " jo. T: 
' өөө LII) u өөө ugust 
Biberian Ischita- 
tretenskaia eee eee August 8th, 1898 oan | өөө 


Telephone Communication between Paris and 
Berlin.—The Belgian Government is reported to have proposed to 
the German Government the establishment of telephonic communi- 
cation between Päris and Berlin vid Brussels. The French Govern- 
ment, it is said, has already approved of the scheme. 


CONTRACTS OPEN AND OLOSED. 


\ 


OPEN. . | 
ANOR- EBCo LIRE Angie 29th. The Electricity 
ta for the wiring of pronto within the * system 
or 

of deferred ment. articulars from Mesers. ; ugh 
and Billar. our “ Official Notices” August 5th for particulars. - 
Bangor.—September 10th. The Corporation is inviting 

tenders for the supply and erection of two water-tube 


and other pipes, pumps, &., two 60-kw. dynamos, — 
accumulators, 


econo: 
заза, boosters, 5-ton tra crane, switchboard, 


engineer, Mr. F. Н. Medhurst. Вее our 


ns, &c. Consulting 
“ Official Notices” for particulars. 


Buxtom.—September 5th. The District Council wants 
tenders for the supply of water-tube 


d &c., ba witchboard, exhaust, feed, 
enganos; í Apes d pumps, &c., battery, s | On 


or the establishment of electrici ` 

sulting er Prof. A. В. W. Kennedy. See our Official Notices” 
this week. | | 

Halifax.—August 24th. The Corporation Tramway Com- 

mittee is inviting tenders for excavating and forming about 5 miles 

of tramway track within the borough. Particulars on applio ition 

to Mr. Edward R. В. Escott, O.E., borough engineer, Town Ball, 


Hull.—August 25th. The Electric Lighting Committee 
want tenders for the supply and erection of а 750-I.H.P. Willans or 
Bellis type engine, & 460-kw. high tension continuous current 
dynamo, and two 30-feet x 8 feet Lancashire boilers, for the electric 
light works. City electrical engineer, Mr. A. B. Barnard. See our 
“ Official Notices " July 29th. : 


London.—Au 15th. The managers of the Oentral 
London Sick Asylum District are inviting tenders for electric 
lighting plant for tho new asylum, Hendon, Middlesex.  Bpecifi- 
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cation, &c., from the architects, Messrs. Giles, Gough & Trollope, 
38, Oraven Street, Charing Cross, W. O. See our Official Notices 
July 22nd for particulars. 


London.—August 17th. The East Indian Railway 
Company is inviting tenders for the supply and delivery of electric 
overhead travelling cranes and a steam electric power plant. Speci- 
fications to be seen at the offices, Nicholas Lane, London, E.C. 
Tenders are to be sent to Mr. A. P. Dunstan, secretary, marked 
“Tender for Travelling Cranes,” or as the case may be, not later 
than 1 p.m. on 17th inst. The company reserves to iteelf the right to 
divide the order. A 21s. fee is charged for each specification. 


North Staffordshire.—September 5th. The British Elec- 
tric Traction Oompany is inviting tenders for the provision of 
materials and construction of the track and permanent way of about 
13 miles of tramways (in sections) in the Potteries district of North 
Staffordshire, for the British Electric Traction Company, Limited. 
Particulars obtained on payment of a deposit of £3 3s. at the Com- 
pany's Permanent-way Engineer's Office, Donington House, Norfolk 
Street, Strand, W.C. ; 


Patras.—The following notice appears in the Times :— 
"On Bunday, the 16-28 August of this year, in the morning, from 
9-11 o'clock, will be- given out in submission, in the Town Hall of 
Patras, in presence of the Municipal Council, and in public session, 
the concession of the lighting of Patras and ita suburbs. In case the 
lighting will be executed by gas, the period of the concession will be 
of 35 years, or in case the lighting will be executed by electric light 
or another light, the duration of the concession will be left to the 
discretion of the competitor, according to the conditions of our advice 
No. 2,222 of this year and according to the register of February 7th, 
1898, modified by the above-mentioned advice No. 2,222. Offers are 
to be submitted under sealed cover. A copy of the above-named 
documents, in Greek or in Frencb, will be delivered to every 
interested firm which will ask it from us or from the president of the 
municipality. 
“ Patras, July 12th, 1898. Ее 

. “The Mayor of Patras, 
“Thanos Canacaris.” 


Rochdale. — September 6th. The Corporation wants 
tenders for the supply of boilers, economisers, condensing plant, 
feed pumps, steam and exhaust piping, travelling crane, switchboard, 
accumulators, and cables for the electricity installation which is to 
be put down. Consulting engineers, Mesars. Lacey, Clirehugh and 
Billar. See this weck’s Official Notices August 5th for particulars 
of the various sections. 


Roumania.—September 22nd. Tenders are being invited 
until tember 220d by the municipal authorities of Braila, 
Roumania, for the concession for the electric lighting of the town. 
Particulars may be obtained from, and tenders are to be sent to, 
Le Mairie de Draila, Roumania. gae 


' Shorediteh.—Angust 15th. The Vestry. invites tenders - 


for the erection of a new b room, boiler house, and extension 
of offices at the Electricity Supply Station, Coronet Street, 
Shoreditch. Drawings, specifications, &c., at the offices of Messrs. 
Kincaid, Waller & Manville. 


Spain.—Tenders are being invited until the 22nd inst. by 
the Spanish Post and Telegraph authorities in Madrid for the supply 
of 22,000 rolled sinc cylinders required in connection with the tele- 
graph service. Particulars may be obtained from, and tenders to 
be sent to, La Direccion Général des Postes y Telegrafos, Madrid.. 


Wimbledon.— August 29th. The District Council 
invites tenders for the supply, delivery, and erection of pipe work. 
1 A. turre consulting engineer, ‘See our “ Official Notices ” 


; CLOSED. 
Brighton.— Messrs. Callender's Cable Company have 
secured the contract for the supply to the Council's electricity works 


of cables (unarmoured and armoured lead-covered) for the year 
ending August 31st, 1899. 


.Fareham.—At the last meeting of the District Council 
it was resolved that the tender of Messrs. Davey. Paxman, Col- 
chester, for the supply of an engine and alternator at the electric 
light works, for the sum of £912 be accepted, on the understanding 
that the noise of the alternator should not be heard outside the gene- 
rating station. 


Italy.— Messers. Felix Singer & Co., of Berlin, have 
secured a contract from the Società Romana degli Tramways-Omnibus 
of Rome, for 30 electric motor and tramcars on the Walker system. 


South Shields,—An exchange says that the following 
tenders were sent in for laying 185 lineal yards double-line steel 


girder tramway, electrical bonding, and paving thereto, for the 
Corporation of South Shields :— : ' 
Laing, Wharton & Down, London ..  .. . . £2877 5.0 
Thornton & Co., South Shields а - . 1,8 10 0 
G. E. Simpson, Newenstle et T е a . . 1,001 6 3 
A. Brunton & Son, Edinburgh (accepted) .. vs „ 660 0 0 


NOTES. 


The Falls of Foyers. — Were we to believe the exaggera- 
tions of enthusiast: we should view the Falls of Foyers asa 
beauty of the past. It is not surprising that certain state- 
ments should lead tome writers in the prese, as well as others 
who are anxious for the well being of the land. to ask the 
que: tion, Are the Falls of Foyers really gone?” Canons 
and other great guns have thonght they were commissioned 
to rescue the Falls from threatened oblivion, or to prevent 
their total destruction by the manufacture of aluminium in 
the neighbourhood. One who claims to know the locality 
intimately says :— | | 


The water has been entirely withdrawn from the Falls except 
when there is an exceptional flow, and arrangements are being made 
for the withdrawal of that also. A very foul smell issues from the 
factory and is perceptible a considerable distance over Loch Ness. 
All the firs within about 200 yards of the factory are dead. This 
part of the country is past hope, but it is always worth while that 
the truth гроша be known. 


Bat it is necessary to hear both sides of the question. A 
writer who has within the past few months paid two visits to 
Foyere paints a very different picture. In an article in a 
well-known Glasgow paper he says :— | 


Our firat visit to the Falls this year was in the month of April. 
We had heard so much about their disap that we were 
agreeably surprised by their splendid volume—the brown water of the 
mountain stream tumbling over the majestic Lower Fall with a 
grandeur we had seldom witnessed. At this time the works of the 
Aluminium Company were in full progress—a fact which shows that 
the water withdrawn for the motive power had not any perceptible 
effect upon the Falls. Our second visit to Foyers was last week. 
Owing to the drought of the previous month—we were told that 
there was very little rain during that time in the district —the Falls 
were not in the effective volume we had seen in April; but still there 
was а pretty and effective flow of water. In former years this has 
been a frequent experience in the middle of summer. The Falls are 
quickly affected by a long continued drought, and a heavy fall of 
rain at once changns the aspect of the principal Lower Fall The 
proportion of water the company withdraw for their works does not 
affect the Falls to any serious extent. Onthe occasion of our visit in 
April we took up our position on the ledge of rock fronting the Fall, 
but owing to the misty spray descending in showers we were unable 
to remain for any length of time. On our second visit there was no 
spray owing to the greatly lessened flow of water. It was stated in 

e letter recently published that all firs within about 200 yards of 
the factory are dead. There is no doubt that a large number of the 
spruce firs within close proximity to the works are to all intents and 
purposes dead. The forester informed the writer that the decay of 
the spruce firs has been proceeding within the past two years, but 
whether this fact is due to the works or otherwise he is unable to 
say. He observes that spruce firs about three or four miles above the 
works are similarly affected. He mentioned as a peculiar coincidence 
that he had recently observed spruce firs in the neighbourhood of 
Inverness also decaying. All the other trees in proximity to the 
factory, including the birches, are in splendid foliage, and with the 
exception of the bareness of the spruce firs, there is nothing to 
detract from the wooded Ui Vai of the surroundings of the 
factory. On the face of the steep hill, in which the pipe tracks are 
laid, many trees had to be cut down, which somewhat affects the 
picturesqueness of the hill; but this was unavoidable on account of 
the nature of the work necessary to be carried out in connection 
with the operations of the company. There are at present 200 men 
employed by the company, while about 50 men are engaged by the 
Acetylene Company. The work of the British Aluminium Company 
has been su y condncted, and there is every indication that it 
will continue to prosper. Many of the native population, including 
the crofters, have greatly benefited by the steady employment 
obtained from the Aluminium Company, and a new era has 
undoubtedly dawned upon the district. 


We think these remarks go to ко that while Ше 

British Aluminium Company is building up a capital 

business, which is benefiting the locality to an enormous 

extent, its operations are not having that disastrous effect 

a the beautiful Falls which some would lead us to 
lieve. 


Chloride of Silver Cells.—4A form of this cell is being 
introduced by the Chloride of Silver Dry Cell Battery. Com- 
pany, of America. It is stated that the cells are being largely 
used in the States by electric light, telephone, and tramwa 
companies for testing puro The cella are made 1 
in diameter, and 3 inches long, in a brass tube, and each 
weighs abont 2 олз. A cell isgaid to have a life of 700 hours, 
and to give a constant electromotive force of 1 volt. What 
special advantage these cells possess over the ordinary dry 
cell type is not evident, as their E.M.F.islow. 


| 
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Instruction by Correspondence.— Inst ruotion by cor- 
respondence seems to be very successful in America. Pro- 
bably one reason for this is, that though educational facilities 
are sbundant, distances are so great that a large proportion 
of people must always reside outside their reach. Hence the 
success of correspondence methods. One such is the Elec- 
trical Engineer Institute of Correspondence Instruction, 
which numbers among its teaching staff such men as Prof. 
F. B. Crocker, of Columbia University, О. Е. Scott, chief 
electrician of the Westinghouse Electric and Manufacturing 
Company, Elmer G. Willyoung, the electrical instrument 
expert; W. Maver, jun., the telegraphic expert; W. Maver, 
jun; and Thorburn Reid. It is found that workmen, 
apprentices, employers, and officials all become enrolled aa 
stadents. The Electrical Engineer (New York), from which 
we cull the above information, speaks very appreciatively of 
the Institute and its success in teaching. 


Electrical Governor for Marine Engines.—To pre- 
vent the engines of a vessel from racing when the screw 
rises above the water, Sig. E. Putalo has invented an electri- 
cal regulator. It consists, according to Industries and Iron, 
of two vessels of mercury, connected at the bottom by a 
tube, and mounted fore and aft in the ship. The vessels 
are about half full at normal depth. When the ship pitches 
forward so as to raise the screw, the rods connected with the 
resistance are submerged one after the other so that an 
electro-magnet is bronght into play, the whole resistance 
being short-circuited when the screw is quite out of the 
water. The electro-magnet operates a throttle valve in the 
main steam pipe, which is thrown open by another magnet. 
By this arrangement the steam is turned off and ор. From 
experiments it has been shown that the mercury vessels need 
not be more than 84 inches apart on a ship 300 feet long. 


The Poisonous Action of Acetylene.—Since it has 
deen repeatedly stated that leakages from acetylene gene- 
Tators and installations have no injurious effects upon people 
who inbale them, it is worth while referring to a paper on 
the subject by U. Mosso and Е. Ottolenghi, vide Ann. di 

di Farmacol, xxv., 163. The authors have studied 
the poisonous action of mixtures of acetylene and air.. Small 
amounts of acetylene are dangerous to animals. Inspiration 
of z litre of the pure gas poisons dogs in a few seconds, and 

powerful artificial respiration is needed to restore them. А 

20 per cent, mixture of acetylene and air kills dogs in an 
hoar or less; the disturbance to the system is so great in 
these slow actions, that the dogs often die after they have 
been brought into fresh air, and have apparently recovered. 

ge amounts of the gas affect the respiration; smaller 
quantities produce irritation, followed by a period of para- 
lysis and weakening of the heart and lungs. 


Multiphase Plant for a Municipal Central Station. 
—We understand that the Corporation of Manchester have 
lately placed a large order for three-phase machinery with 
Mesers. Thomas Richardson & Sons, of Hartlepool, and 
en Brown, Boveri & Co., of рп, Switzerland. The 

comprises rotary converters of an aggregate capacit 
of 1,200 unita, with three-phase static transformers af the 
tame output, and also the necessary high and low tension 
switchboards for the control and regulation of the above. 
This machinery is required for the supply of electrical energy 
from the municipal electric lighting station in Dickinson 


to various ontlying urban districts. Continuous cur- 


rent wil be taken from the omnibus bars of the central 
station switchboard and transformed by means of the rotary 
and static transformers to three-phase current at a tension 
of about 5,000 volts. This will be distributed by means of 
high tension triple conductor cables to the different sub- 
stations, where it will again ba converted into continuous 
current, and be distributed to the consumers on the three- 
Wire system with 400 volts between the outers. 


Marriage.—Mr. A. 8. Barnard, the borough electrical 
engineer of Hull, was married on Wednesday, 10th inst., at 
Platt Chapel, Manchester, to Misa Muriel Marles-Thomas, 
В.А, youngest daughter of the late Rev. Wm. Thomas 
(Gwillym Marles) of Llandyssnl. The ceremony was per- 
formed by Rev. J. C. Street, of Shrewsbury. The happy 
couple are spending their honeymoon in North Wales. 


America and Her New Possessions.— Having freed 
Caba from the grip of the Spanish incubus, America turns 
her searchlights upon the business outlook, to see wherein 
she will be rewarded for her valour. Our New York elec- 
trical contemporaries, ever on the alert for new business, 
have caught the general infection. That there will be a 
great increase in American trade with the Philippines is 
certain, whether the occupation be era. or complete, 
temporary or permanent. The islands will, on the other 
hand, benefit to an enormous extent by the introduction of 
the appliances of civilisation which have so far been with- 
held by oppression and bad m ent. “What will be 
the effect upon the eleotrical trade?" That is the question 
which presents itself to the mind of the editor of the 
Electrical World. Further, * What class: of manufacturers 
will most likely be required?” Both are matters of great 
moment to the American trader, and of consequent interest 
to ourselves as well. Therefore we quote some of our con- 
temporary’s remarks, as follow :— 

Probably the largest demand will be for telephone and telegraph 
apperatus and supplies, and electric light machinery. If the coffee, 
tobacco, hemp, and sugar industries are to be systematised in proper 
American fashion, there will no doubt be a considerable demand for 
motor-driven machinery. Among the smaller articles that will find 
a ready sale will be fans of all kinds. To this day the problem of 
an efficient mechanical or electrical substitute for the punkah coolie 
the man who pulls the string that works the flapping fans that 
make night endurable in Iadia—bas поё bten solved. The difficulty 
with the human machine is that it sleeps, under which circumstances 
itsemployer wakes. While punkahs do not at present seem to be 
the fashion in the Philippines, it is unquestionable that the exigen- 
cies of one of the hottest climates on the globe require some sort of 
air-cooling or moving mechanism, and our enterprising fan manufac- 
turers should be on the alert. The conditions on the vast sugar and 
tobacco estates in Cuba seem to be especially favourable for the use 
of a system of electric transmission. Many of these plantations 
operate railways for the hauling of the cane, &c, and much 
machinery is used even now in the various stages of the sugar 
industry. Under different conditions there is no doubt tbat this 
industry will be managed in & more progressive manner, and that it 
will be a field for profitable extension of electrical methods. There 
is not а single line of electrico railway iu Cuba, though it has four 
cities of over 50,000 population. There were, before the outbreak of 
the recent insurrection, about 3,000 miles of telegraph lines in the 
island, and about 1,000 miles of railway, a good deal of the lattér 
being narrow gauge road on the sugar estat:s. 

America is, like ourselves, pledged to the policy of the 
"open door.” Such principles, it may. therefore be taken 
for granted, will govern all her dealings in these markets. 
O wing to her extensive knowledge of the principal character- 
istics of the islands, and particularly of Cuba, she will stand 
a good chance against competition. Bat the market will be 
open, and British firms will doubtless be there to get a 
share in whatever is going. | | 


The War and the Cuba Submarine Telegiaph Com- 
pany, Limited. The following note, signed by Jas. Scott, 
secretary, has been sent out to the shareholders :—“ I am 
instrusted to inform you that, owing to the war in Cuba, which 
has prevented the returns being sent home, it will no! be pos- 
sible to make up the accounts for the half-year to June 30:h for 
presentation to the shareholders at the usual time this month, 
and the meeting will, therefore, be postponed until later in 
the year, due notice of which will be given to the share- 
holders. The directos regret to state that the operations of 
the war have caused considerable damage to the company’s 
cables and property, bat they are unable at present to esti- 
mate the extent thereof.” | 


Municipal Works.—Sir J. W. Maclure has given notice 
to move for a return of the water, gas, tramway, electric 
lighting, and other unproductive undertakings,” carried 
on by municipal boroughs. He arks that the return shall 
set out the date at which the corporation commenced work- 
ing; the amount of the iat ert provided by the corporation, 
and the amount borrowed, the amount paid off and now 
outstanding, the average annual income and working 
expenses for the last five years, the anuual net loss, the 
amount set apart for depreciation, and the mode in which 
the annual net loss has been provided for. 


Personal.—Mr. Eigar Hesketh, late of the British Insu- 
lated Wire Company, has been appointed chief assistant 
engineer to the Folkestone Electricity Supply Company, 
Limited. 
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Ozone and Ozonised Air.—We have been favoured b 
Colonel Engledue, of the Commercial Ozone Syndicate, wi 
a герогі of Mr. J. Lewkowitech on the patent processes for 
improvements in the fat and oil industries owned by the 
Commercial Oxone Syndicate, which refers more especially 
to an atomising apparatus and to resinates linofeates, the 
well-known compounds usually known as driers. But we 
are more interested in the cost of ozone than in the applica- 
tions of these improved chemicals to oils. Mr. Lewkowitach 
is quite right when he says that the question of economical 
working on a large scale would thus resolve itself chiefl 
into the question of the cost of producing oxone. Accoord- 
ing to his calculations, 15,000 cubic feet of ozonised air 
оогі— 


12d. for blowing the air, 
8d. for electrical energy, 
2d. for depreciation. 


Total 17d. 


This statement about 15,000 cubio feet of ozonised air does 
not tell us the quantity of ozone uoed by the Board of 
Trade unit. . Lewkowitech adds that 1 ton of oil could 
require about 11,000 cubic feet of ozone, costing 11d., or, 
gay, 18. per ton. If there were an ozoniser capable of 
ducing 11,000 cubio feet of ozone for 11d., this would be 
much more marvellous than the miracle of the 11,000 
virgins of Cologne. But evidently Mr. Lewkowitach 

of 11,000 cubic feet of ozonised air for 11d., which makes 
Id. per 1,000 cubic feet. But how much ozone is contained 
in 1,000 cubic feet of ozonised air? 


. The Zipernowski Patent Litigation.—From various 
paragraphs in our “ Electric Lighting Notes” this week it 
will be seen that Mr. Martin Rucker's syndicate and solici- 
tors have communicated with a number of the municipal 
authorities, making claims for the infringement of the Ziper- 
nowski and Deri patents, to which we referred last week. 


a айу and week] and the followin 
from the Critic is about the best statement of all :— | 


That was a more than usually silly 
through the Blectric share market the other 


uired. > If, as is said, тере ш павеце ты юш, t 


inconceivable that it could have come 


brought against the London Electric Supply Oorporation. 

A conference of corporations and vestrieg, who are members 

of the Municipal Electrical Association, was held last inen 

afternoon at the Westminster Palace Hotel, under the p 
dency of. Mr. A. H. Gibbings, of Bradford, to consider their 

` course of ure with reference to the action agains& the 


London Eleotrio Supply Corporation. Some 50 corporations. 
country are concerned, and 


and other bodies throughout the 
it is understood that if the present test action is successf 
proceedings will be taken against each of the other ] 
authorities whose systems are considered to infringe the 


ta. tatives were nt from Blackpool, Hud- 
эи] Bolton, Halifax, and South Shields, The pro- 


ceedings were conducted in private, but it was officially stated 
that a resolution was agreeing to combine to assist the 


London Electrio Supply Corporation in defending the action 
being taken by Mr. Rucker, and, if necessary, to carry the 
case to the House of Lords. Asub-committee was appointed 
to follow the matter up. ! 


Obituary.—Mr. T. sat 
Sopwith & Oo., died on July 80th, at the age of 60 years. 
Mr. ith had been connected with important lead mines 
in Spain for many years. He had written various papers on 
i pe сораг za other scientific apes bnt he was known 
to i more parti asa suppli 
of ieod foc comerst OREL ud cei dad co 


results. It is prepared 


Various paragraphs relating to the position of affairs have: 
in 


which sent a shiver 


M. I. O. E., F. d. S., of T. 


Excelsior Self-Olling Trolley Harp.— The illustration 
given below, from the Street Railway Review, shows an im- 
provement in trolley harps. The manufacturers state that 
this harp has been adopted by the Rapid Railway Company, 
the Mt. Clemens Fast Line, and the Sandwich, Windsor and 
Amherst burg Railway, after a trial of 80 days. The former oom - 
pany states that it was used on one of the fast cars having 
two 75-H.P. motors geared to 50 miles per hour, and that it 
ran 7,652 miles with one oiling, and showed no wear of any 
parts.” The latter company states that “after 80 days 
there was enough oil left for another 30 days, that there 
was а t saving of oil and labour, and no leakage on 
top of cars.” It would seem from this that this trolley 
harp would supply a long-felt want. The company also 
states that it believes, with oil of proper consistency, and 


with axles 4 inch. to 4 inch in diameter, they will run 60 
days with one oiling; it considers the axle at 5 used, 
4 inch in diameter for a 6-inch wheel, too small for the best 
ared to make quotationg on harp, wheels 
and bushings, complete or 55 also to supply harps 
with er axles and bushings. eferring to the cut, 
each side o m holds 1 ounce of oil c is the 
main reservoir; A, the auxiliary reservoir; р, filler plug; 
E, feed to axle; H, felt to prevent rapid flow of 
oil; B, passageway through which oil passes to auxiliary 
reservoir when trolley is reversed at the end of а trip. After 
long use the harp can be blown out with steam and cleaned, 
by simply taking apart and blowing a jet of steam ү 
the filler plug, р. Any further information will be cheerfully 
given by the maker, the International Specialty Compeny, 
118, 7th Street, Detroit, Mich. | | 


Aluminium аз an Electrode.—At а recent meeting of 
the American Chemical Society, G. J. Hough states that 
aluminium may be safely used as a substitute for platinum 
for cathodes with solutions of nitric acid, 8, ОГ 


cyanides, but not with solutions of sulphates or chlorides. 


It cannot, however, be used for anodes. Although оот- 
mercial aluminium cathodes very gradually lose in weight, 
they may with great advantage be employed, especially for 
copper determinations. Besides being cheaper, the i 
copper is more readily removed from them, and the weight 
of the electrode is less out of proportion to that of the 
deposit than is the case with platinum. For further details 
consult the Journal of the American Chemical Society, 1898, 
ХХ,, (4), 802. 


Fatal Accident—Not Electrical.—If an accident occurs 
in any works where some electrical machinery is employed, 
the daily press is almost bound to say that electricity was the 
cause of the mishap. Electricity is in this way blamed for 
many sins which it has never committed. During the pre- 
sent week the London dailies have been publishing under 
the heading “ Killed by Electricity,” some notes on a fatality 
which oocurred on Saturday morning last at the Llanelly 
Steel Works. The actual facts are, that a youth named 
Protheroe was leaning over one of the outside stays of an 
American * Wellman” charging machine when the rise and 
fall motion was put into operation, and the descending arm 
caught him at the back of the neck, killing him instantly. 
The inquest has been adjourned until 22nd inst. for the 
attendance of the factory inspector, who is now away on his 
holidays, | | A 
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Appointments Vacant.—The Derby Corporation is 
advertising for an electrical engineer and manager for the 
electricity worke, at £350 per annum. See onr “ Official 
Werbe G ea 3 Lighting Co af 

e Greenock Electric Lig ommittee, ter inspect- 
ing municipal electric lighting plants in several Sootoh towns, 
has decided to advertise for a resident electrical engineer at 
£800 2200 ре апи, е" and draw up a plan of the 

posed to 
ae be Watford Distt’ Council want an electrical engineer 
for th the new lighting station at £150 per annum. Re our 
“ Official Notices.” 


Explosion at Oldham, — According to last 'в 
evening papers there was в violent explosion late on Weine 
day night, caused through an accumulation of gas in the 
electric light culverts. The pavement was torn up and 


several persons were shaken. 


Appointment.— At a meeting of the Wolverham 
Electrio Lighting Committee on Monday, Mr. Her 
Viokers, who has been for two years at the Bolton igitur] 
works, was, ont of а host of applicants, selected for a 
ment as junior assistant electrical engineer under the 


hampton Corporation. 


Como Exhibition of erige Appliances, 1899.—The 
Department of Science and reoeived information, 
through the Foreign Office, of of an exhibition of electric 
3 to be held in Como next year in commemoration 

the centenary of Volta’s discovery of the electric pile. We 
made this information public in the ErkorTRICAL REVIEW 
for July 1st! 


Acn 


NEW OOMPANIES REGISTERED. 


Hewell’s “Simplex” Anti-Inductive Telephone 
yndieate, Limited (58,416).—This company was 
ria at gel hase 3 000 in 11,950 shares of 21 and 1,000 
f Tante 1 V 
d or ts phones, an agreement w 
10 and to carry on the business of electricians, 
, and suppliers 25 electricity. Tho subscribers 


A. Webeter, 
Jonas, 50, El Stoke 

Road, South N , Manager; B. 
i ord, E., clerk. Tho number of directors is not to be less 
than two CV appoint the 
first; qualification, 100 shares; remuneration, £100 each per 
annum. 000 ĩ ee eee Street Within, 


Electrical Thawing Syndicate, Limited (58,429).— 


Bi 


This company was on August 2nd, with a ca A ye 
in £1 shares, to vs and га ta, and to 
on the ere gm aa ао 
suppliers of electricity, and electrical apparatus manufac- 

turers. subscribers (with one share each) are :—W. Ellwood, 4, 
h Villas, Peckham, ER accountant; J. L. Cooper, 

6, Union Road accountant ; A. E. Seamer, 7, 


drk, J. L. Lat 68, Godolphin Road, W., 


solicitor; H. W. Pipe 2 17, linton Road, Bow, E., acoo 

E. d. Lovell, 21 , Holloway, N. clerk ; and J. J 
11, Queen Victoria Street, E.O., clerk. number of 
is not leas than three nor more than seven; the sub- 


scribers are to appoint the first; qualification, £100; remuneration 
as fixed by the company. 


Mackey’s са MARY, пш (58, en 
-— [his compan . capital of 

£2,000 in £1 al NA. to adopt an oe with: J. TAD Mackey, 
and to carry on the business of incandescent lamp manufacturers 
and electrical engineers. The subscribers (with one share each) 
. A. D. , 26, Sussex Gardens, W., lamp manufacturer; 
Е. Oooper, Bases Gardens, W.; R. 


— Syndicate, Limited (58,451). — This 
on A th а capital of £10,000 in 
Be Intern sioan Telescriptor 


th one share each) are:—8. H. Ba Bannister, 
beige эы clerk; 8. G. Fitness, 11, 
Clapham, В S. W., clerk ; West 


with 
die DATED imm фе 
or w 
machines, and of ry rani iro 


ht; the first are to 


( 
Lawrence, 18, West Street, S. W., clerk; 9. T. Barnett, 
Richmond, 8.W., ; F. B. Wild, 9, Beauchamp 
Road, East M , clerk; Н , 90, Bramerton Street, Chelsea, 
S.W., clerk; A. J. В. MoVeagh, 96, Wood Vale, Forest- Hin, &.E., 
; B. G. Fitness, 11, . W., 
The number dien . 
tion, one share; remuneration, £100 each per annum, 


t | 


3 
Ё 
Ё 
jii 
8 
EF 


hone, telescriptor, and 
inim y. The eubsoribers (with one аге each) ayo: —M. A. 
e Pi. rt B.W n acus 8 18, West 
— BV SW. 28 Fa | 53 


5 Says Snnt. 


E Hydro-Carbon Motor Syndicate, ited 
466).—This company was ugust 4th, with a capital 
of £12,000 in £1 shares, to acquire the business of motor and motor- 
cat man ; ои ohn und Wiseman, 


each) are:— 
E.W i pside, Luton, engineer; J ‚ 19, Alleyn 
Terrace, West Dalwich, engineer; O. T. Wordsworth, 5, John Street, 
Luton, е wanath, 22, Cardiff Road, Lu n, 


OFFICIAL RETURNS OF 


COMPANIES. = 


Thomas Parker, Limited Ж Ne This com ув 'в 
00 return waa on July 20th 
in £10 shares waa taken u x. dr 
and £57,500 has been reoei 


gc and General maiis cep Limited 


($1,508). —This company’s annual return was 
tal is £200,000 in £6 shares Man founders), of which 20,000 
and 100 founders’ have £1 per share has 
on the former, and £5 er others, and £30,500 
has been paid. 
African Direct Telegraph Company, Limited (21,895). 
This company's annual return au Len Tons 11th, d 995 


shares were taken up out of а capital of £300,000, in £10 shares, and 
paid for in full, t 


Edmundsons' Electricity - Corporation, ee 


eel de company’s annual return was filed on Jul 
ordinary 


£200,000 in £5 shares (4,500 deferred). 7 26100 

and 4,500 deferred shares have been taken up, and 8,700 of 

the former and all the latter are rdinary, and £60,000 ha сара 
aa a been called on 17,400 ordinary, and 
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United River Plate Telephone Company. Limited 
(93,654).—This company’s annual return was filed on July 27th, when 
56,000 shares were taken up out of a capitál of £500,000, in £5 
ue ‚10000 are considered as paid, and £210,000 has been paid 
on the others. | 


CITY NOTES. 


Liverpool Overhead Railway Company. 


Tum twentieth half-yearly ordinary general meeting of the Liverpool 
Overhead Railway Company was held on Tuesday, 9th inst., at the 
Law Association's rooms, Liverpool. 

Bir Wu. Forwoop, chairman of the company, who presided, in 
moving the adoption of the report, congratulated the shareholders 
on the satisfactory condition of the business during the past six 
months. In that period they had carried 4,473,000 passengers, and 
in the past 12 months the passengers numbered nearly nine millions, 
or an increase of 753,000 as compared with the preceding 12 
months. This improvement had been general. There was first 
of all an improvement in what he might call the regular business 
of the line—the traffic connected with the docks. The line, indeed, 
was a sort of barometer of the trade of the port. When the docks 
were busy the traffic on the railway was good, and if the docks were 
idle the railway traffic fell down. But not only had they maintained 
and increased the general traffic, but the excursion traffic was still in 
a very satisfactory atate. When the line was first proposed it was 
considered that the excursion traffic was a matter that would laat one 
or two seasons and then disappear; but last week was a record week 
in that respect when they carried 238,000 passengers, with a resulting 
income of £2,070. On Bank Holiday alone 66,0CO passengers passed 
along this little line. That would prove that the railway was not only 
serving the trade of the port well, but that it was still very popular 
with visitors to the city. The receipts for the half-year amounted to 
£37,220, an increase of £1,195 over the same half of laat year. The 
working expenses were also larger by £1,100. The increased expen- 

diture was almost entirely due to the increased cost of labonr, and 

also to the renewal of some of the storage batteries. Оп all the 
large railways there had been an increase of expenses during the past 
six months, They were always trying to keep the expenses. down, 
but they must have on such a line efficiency before economy. They 
must not forget that the line runs over six miles of iron viaduct, 
and that they maintained no fewer than 17 stations. He could say 
with confidence that to-day the line was їп а better condition than 
on the first day it was opened; and he thought the money they 
had expended іп its maintenance had been wisely expended in the 
interests of the shareholders. The grand result of the half-year’s 
working was that they recommended the same dividend as in the 
corresponding half of last year, and also carried forward £998 more 
than last half-year. The expenditure per train mile worked out at 
15:47d., against 16°65d. in the previous six months, and 15 03d. in the 
corresponding half of last year. Во tbey would see that the 
expenditure had gone up a little less than a half-penny per train mile 
during the half-year, from the causes he had stated. The revenue 
per train mile was 24 63d., against 24°25d. last half-year. The elec- 
trical expense per train mile was 3 93d., against 3°71d. last half-year. 
In order to improve the lighting of the traine, they had added a new 
electrical machine, called the Booster machine, for the purpose of 
regulating the current. It was answering the purpose so well that 
they had ordered a seccnd booster, and when they had it he hoped 
there would be no cause for complaint about the lighting of the 
carriages. The line was carried on in such a way that he did not 
think there was any railway in the kingdom working so regularly. 
As to the future, all he could say was, that if they believed in the 
trade of the port continuing—and he believed there was a great 
future before it—then they must also believe in the success of the 
railway. They were every day кароо their position. The 
Corporation electrical tramways which come into competition with 
their single station when they first commenced to run, but he had 
no doubt in the end the railway would benefit from them. . 

x Ерилвр Lawrence seconded the motion, which was 
carried. К. 

Оа the proposition of the Онатвмах, it was resolved to pay the 
usual dividend of 5 per cent. per annum on the preference shares for 
the half-year, and 3 per cent. per annum on the ordinary shares for 
the same period. | 

The proceedings terminated with & vote of thanks to the chairman. 


Waterloo and City Railway Company. 


Тнв ninth half-yearly meeting of the shareholders of this railway 
was held on Thursday of last week at Waterloo, Mr. W. S. Portal 
presiding. 

The CHatnMan, in moving the adoption of the report, after 
referring with regret to the loss the company had sustained in the 
death of one of the directors—the late Mr. A. Guest—said he 
regretted exceedingly that there should have been such an 
unfortunate delay in the completion and opening of the railway. 
They had hoped, as he stated at the last meeting, that long before 
this the line would have been in full work, but that had not been 
possible, and consequently they were unable to declare any dividend 
because they had no revenue receipts, and they bad exhausted the 
whole of the money payable in interest during the construction 
of the railway. The report of the engineers, as follows, really 


order, together with all the electrical apparatus, includi 


explained the whole situation:—“The works of the railway, 
together with the stations and signals, have been examined 
and 196 by the inspecting officer of the Board of Trade. 
Pending the completion of the main subways by the Central 


London Railway Com two temporary stsircases for perpe 
.arriving at and departing’ Rom this company's City station have been 


constructed. The electrical equipment has been much delayed, owing, 
trade 


it is stated by the contractors, to the strike in the engi 


which lasted several months. In consequence of this delay it bas 
been found impossible to get the rolling stock in proper working 
order and make the necessary trials within the time contemplated 
when the contracts were let. The whole of the boilers, however, 
have now been fixed in the generating station, and are z moren 
ve out 
the six steam engines and dynamos. For the working of the railway 
four trains are necessary, and a fifth complete train, with one or two 
"pure Aaen will be held in reserve. whole of the carriages 
(including the motors) have been delivered for five trains. Four 


-trains are ready, and the fifth is nearly complete. The experimental 


running cf the trains has been comm and we are pleased to 
state that the heavy permanent way which hag been adopted, has 
proved most satisfactory, and that the rolling stock runs smoothly 
round all the curves, even at high velocity. The power provided at 
the generating station, and the capacity of the motors on the trains, 
have been found amply sufficient to fulfil all the specified conditions." 
As that report stated everything was ready, but they wanted to have the 
trains thoroughly tested before they could tell the public that they 


could travel by the line withou’ the danger of any hitch occurring. 
Не really believed it would be opened 


for traffic on Monday next, 
although he could not confidently say that it would. He believed the 
contractors had done their best under all the circumstances òf the case. 
As they were probably aware the Duke of Cambridge formally opened 
the line on July 11th, and everybody present on the occasion expressed 
approval of the undertaking. Nearly the whole of their shares bad 
been converted into stock, and at present they had only 80 shares 
outstanding, and those he believed would come in before the next 
meeting. He congratulated the proprietors that they were at last on 
the eve of the opening of the railway, and expressed the hope tbat 
at the next meeting he would be able to submit a favourable account 
and declare a fairly satisfactory dividend. | 
Col. CAMPBELL seconded the motion, and the report was adopted. 


Brazilian Telegraph Agreements. 


YESTERDAY (Thursday) meetings of the Brazilian Submarine Tele- 
graph Company (presided over by Mr. J. D. Pender), the Western 
and Brazilian Telegraph Company (presided over by Mr. W. 8. 
Andrews), and the London Platino- Brasilian Telegraph Company 
(presided over by Mr. Andrews), were held for the purpose cf 
confirming resolutions already passed. for the joint working of the 
undertakings. The details of the scheme have already bzen dealt with 
аза рв ErzoTRICiL Review. In each case the resolutions were 
con Я 


Stock Exchange Notices.—Application has been made 
to the Stock Exchange Ccmmittee to appcint a special settling day 
and to grant a quotation to: — Eastern Telegraph Company, Limited 
—Provisional certificates for £500,000 33 per cent. preference 
8 


Hampstead Electric Supply Company. — The final 
batch of letters of allotment for the preference and ordinary shares 
was posted at the end of last week. | 


Volenite, Limited.—The statutory meeting of this com- 
рапу was held on Monday at Winchester House, Old Broad Street, 
.C., Lord Lurgan presidipg. 
Monte Video Telephone Company.—A meeting of this 
company was held on Wednesday at Winchester House. 


TRAFFIC RECEIPTS. 


The Bristol Tramways and Carriage Company Limited.—The receipts for the 
week ending August 5th, 1898, were £3,981 198, 5d.; e er period 
1897, £3,562 9s. 6d.; increase, £419 88. 11d. 


The City and South London Railway Company.—The receipts for the week end - 
ing August 7th, 1808, were £1,105; week ending August 8th, 1897, £939; 
inorease, £166; total receipts for half-year, £5,862; corresponding 
period, 1897, £5,456; increase, £406. Mileage open, 84 miles. 


The Dover Corporation Electric Tramways.—The receipts for the week 
"neta aper 6th, 1898, were £272 12s. 7d. ; total receipts to August 6th, 1898, 
.1 


The Dublin Southern District (Electric) Tramways Company.—The receipts for 
the week ending August 5th, 1898, were £1,316 13s. 11d. (includes traffic from 
Haddington Road to D'Olier Street); corresponding week last year, £1,158 
118. 4d.; increase, £163 3s. 7d.; passengers carried, 170,373; corresponding 
week last year, 153,479; aggregate to date, £5,648 11s. 11d. ; to date 
last year, 44.594 178. 3d.; increase to date, £1,058 178. 8d.; eage open, 
9 miles, as against 8 miles for the corresponding period of last year. 


The Liverpool Overhead Railway Сошару THS receipts for the week ending 
August 7th, 1898, amounted to £2,007; corresponding week last year, 
£1,781; increase, £226. 


The Western and Brazilian Telegraph Company, Limited.—The receipts for 
the week ending August 5th, 1898, after pam 17 per cent. of the 
gross receipts payable to the London Platino- lian Telegraph Com- 
pany, Limited, were £32,753. : 


Vol. 48. Ma, 1,081, Avaver 12; 1899.) THE ELECTRICAL REVIEW. 251 


SHARE LIST OF ELECTRICAL COMPANIZS.—TELEGRAPH AND 'PELUEPHONE COMPANIES. 


"A. Y i ED : sebi eja BE" Шы; Н 1 N ГИБИ; | Closin | 0 | Busness done 
zb e gos I АЫ B^ Dividends for g Josing 
NAMB. Share. the last three years. | Roos od |^ Ne loth. | x 
i 1895. | 1:96. 1897. | | Highest, | Lowest. 
African Direct Telegraph, 4 95 Debs. ae E ..|100:4 $ 100 —104 100 —104 
Amazon Telegraph, shares ds Sad 1 „ 10 . "e hj 6— 7 6— 7 
Do. do. 5 % Debs. Red. T sh ... | 100 92 — 96 92 — 95 d 
Anglo-American Telegraph. . Stock £2 Өв £2 135 3 V 64 — 67 64 — 07 64 
pe. o 6 J Pref. We Ок x Stock 1 18/5 68 6 115 —116 prom Ta E 
о. о. 5 ies yis .. Stoc — 16 15 — 15 
Brazilian Submarine Telegraph .. 10 7%] 79/79 i Tm 16} | -153— 16} 167 15} 516 
Do. do. Debs. 2nd serios, 1906 ..] 100 5 .. 111 —115 |111 —115 
Chili Telephone, Nos. 1 4 00 2 нея 5 4 4 4 ' 22— 31 
Commercial Cable - 3100 7 8 Ф 180 —190 |180 —190 са РЕР 
Do. do. Bterling 500 year 4 96 Deb. Stock Red. Stock . . |103 —105 104 —106 1047 | 104 
Consolidated ере Construction and Машан 10 14% 2 “a — å js m 
Cuba 35 - = 8 8 7 — 8 = 
Do. 0% Pref. 10 10 10 10 154— 161 15 — 16 153 
Direct Spanish таат T 5 4 4 4 4— 8 m 
Do. do. 10 74 Cum. Pref. "T 5 10 10 10 10 — 11 10 — 11 
Do. do. 44 €, Debs., Nos. 1 to 6,000 ..., 50 | 44% | 44% | 44% 102 —105% 102 —105% | ... " 
Direct United States Cable  ... is ..| 20 224 24 . 11 — 113 |11 — 11} lig | 115 
Direct West India Cable, 44 % Reg. “Deb. i . 100 ... vas . | 100—103 100 —103 s 85 
ишш: карь 344 Pi SLE „ Ir: Se Me S 101.1035 юта iof 0 
о. re ba x — — 
Do. 5 Бф Dee. repayable August, 1899... | 100 5 % 5 95 100 —103 xd!100 —103 ET € 
Do. Mort Deb. Stock Red. ... .. Stock 4 4 95 123 —127 128 —127 126 | 124 
Eastern Extension, 333 and China Telegraph ... | 10 7 7% 174— 171 171— 177 1738 


{ Do. 65% (Aus. Gov. Sub.) Deb., 1900, red. ann. 100 5 9 
| drgs., reg. 1—1 ‚049, 3,976—4, 326 
do. Bearer, 1 ,050—3, 975, 4, 327—6, 400 | 100 | 6 
Do. 4 % Deb. Stock ... Stock 4 
паа and South African Telegra h, 5 А Мог. Deb., 100 
1900 red. ann. drgs., Beg. Nos. 1 to 2,343 
Do. do. do. to bearer, 2,344 to 5,500 | 100 
Do. 4% Mort. Debs., Nos. 1 to 3, 000, red. 1909 = 
Do. 4% Reg. Mt. Debe. от Bub. ** 1—8,000 


695 Pref. 0 


5 % | 99 —103 | 99 —103 
5 9, 100 —103 100 —103 1 
4 % 123 —127 123 —127 | 125} 
99 —103 99 —103 |... 
100 —103 100 —103 
101 —104 xd/101 —104 
104 —10795 104 —107% | ... | ... 
114— 12 |112— 12; | 19| 118 


c, Ф оосор ФО See m BO с TET 


de? BAABB DDD: 3939390503505@50 39 alae de dedede 


5 y 4 oes 
5 95 n 
4 uis 
di 4 100 
obe Telegraph and Trust 45 4 
Do. do. 6 6% 164— 17 181— 174 | 164 | 16} 
Great Northern Telegraph, of Copenhagen... .., 10 10 1 0 29 — 30 29 — 30 295 | ... 
Do. do. do. do. 5% Debs. ... | 100 | 5 5 102 —105 |102 —105 "SN 
Halifax & Bermuda Cable, 4495 Ist. Mt. Dts., n.1-1,200,rd.| 100 | ... . | 99 —103 90 —108 m йы 
Indo-European Telegraph .. 8 25 10 10 51 — 54 51 — 54 512 651 
London Platino-Brazilian Telegraph, 6 Ф. Debs. ... .. | 100 6 6 109 —112 |109 —112 i 
Montevideo Telephone, 6 95 Pref., Nos. 1 to 28,000 8 5 4 4 21— 22 
National Telephone, 1 to 484,597 vs iss 5 53 6 53— 6 ха 5j— 5 5191 53 
Do. 6 9, Cum. lst Pref. ... us ..| 10/86 6 15 — 17 15 — 17 
Do. $ Cum. 2nd Pref. ... 10 | 6 6 15 — 17 15 — 17 
Do. Non-cum. 8rd Pref., 1 to 250, 000 5 5 5 — 68 58— B 
Do. 84 95 Deb. Stock Red. Stock| 8j 34 100—106 100—106 103} 1023 
Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1/5 5 E- 1 $— # . 
Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 4 105 —108 |105 —108 
Reuter’s ... qus 8 5 5 8— 9 8— 9 € 
Submarine Cables Trust кез 958 Vs deat. ert. .. {186 —141 |186 —141 iles T 
United е Plate 5 5 л уз s 514 6% | 41— 43 4)—. 44 Rus 
do. 5% Debs. ... Ses ... Stock 5 А .. 1103 —108 103 —106 sii Ке 
West African Telegraph, 7,601 to 28,109 ... .. 104 nil | nil 3 4h 4 
Do. do. 5 Ф Debs. 100 | 5 5 | 5% 100 —108 |100 —103. И 
West Coast of America, Nos. 1—30,000 and 63,001—-58,008 M. ; ee i I 
Do. do. 4% Debs., 1—1 ,500 gua. by Braz. Sub. Tel. | 100 | ... | se 108 —106 103 —106 T wee 
Western and Brazilian Telegraph ..| 16 | 8 2 $ 81 12 18 121— 12$ 124 | 12} 
Do. do. do. 5 3 Pref. Ord. . E 74| 5 5 5 9 8 — 8 8j si 
po do. do. Def. Ord. 711 nil i 4 — 4 4 — 44 480 
do. do. 4 * Deb. Stock Red. Stock ... ss 105 —108 [105 —108 1074 | 107 
West India and Panama Telegraph .. ..| 10| § 1 2 1— 1 j— 1 eat 9525 
Do. do. do. 6 9 Cum. lst Pref. ... | 1016 6 6 84— 9 81— 9} 91 9 
Do. do. do. 6 % Cum. 2nd Pref. . 10 6 6 6 6— 8 6— 8 sa EC 
Do. do. do. 5% Debs., Nos. 1 to 1, 800 | 100 z 5 5 104 —107 104 —107 ‘| .. ‘ise 
Western Union of 0.8. Telegraph, d 1st Mort. Bonds $1000 7 7 7% 105 —110 105 —110 ... ii 
Do. do. do. Ster. Bonds . . 100 | 6 6 6 % 1100 —105 100 —105 id 


* ELECTRICITY SUPPLY COMPANIES. i 
| 5 | | | 


20000 Charing Cross and Strand Electricity Supply s 5|5% 6% 7% 123— 133 12 — 18 | 12} 
Do. do. do. do. 44% Cum. Рб! 5| .. |... |... | бй— | ва- 64 61 
26, 000 000 |*Chelece i Electricity Supply, Ord., Nos. 1 to D 277... © 5,65 5 6 & 9 — 10 9 — 10 | 9} 
„000 1 Do. do. do. 44 V Deb. Stock Red.... Stock 44 4 44% 113 —116 134—115 | ... 
50, 000 , City of London Electric Lighting, Ord. 40,001—90,000 ... | 10 5 7 10 % | 244— 25 244— 253 253 
10,000 . Do. Prov. Certs. Nos. 90,001 to 100, 000 £5 | 10j e. | 254— 244— 251 TR ке 
40, 000 Do. 6 95 Cum. Pref., 1 to 40,000 ids 10 6 & 6 $ 6 2 |, 164— 174 | 164— 174 | 163 | 164 
400,000 | Do. 54$ Deb. Stock, Scrip. (iss. at £115) all paid | ... | 5 | 5 5 9 125 — 180 125 —130 | 128 | 195} 
30,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—80,000 | 10 | ntl | nil nil 13 — 14 18 — 14 Т ifs 
10,000 Do. do. do. Nos. 30,001 to 40,000 £6 paid. IO 1. -isi Se т 94— 104 84— 94 as "m 
20,000 Do. do. do. 6 % Pref., 40,001—60,000 | 10695,6925, 6 95 | 14 — 15 14 — 15 144 | .. 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 £6 peid 5 uu ise 4— 6 4— 4 885 a 
10,000 | House-to-House Electric Light Supply, "n 101 to 10,100 6 — | 4 9 — 10 xd 84— 94 94 94, 
10,000 Do. do. 7% Cum. Pref.. 5 7 7 7 94— lOjxd| 91— 104 g| 
62,400 Metropolitan Electric Bupply, 101 to 62,500 10 | 4 6 6 16 — 17 154— 164 164 | 16 
220,000! Do. 44% First Mortgage Debenture Stock 4 44 44% 116 —120 |116 —120 . A ee! 
6,452 | Notting Hill Electric Lighting 2. 10 | 2 4 6 15 — 16 15 — 16 154 | 154 
31,900 St. James’s and Pall Mall Electric Light, Ord... 5 | 72% 10% 144 164— 174ха) 16 — 17 103 1698 
20,000 Do do. 7 % Pref., 20,081 to 40,080! 5 7 7 9 — 10 xd 9—10 |... "t 
60,000 do. 4% Deb. Stock Red. Stock .. | 4% 105 —108 105 —108 | i 
43,841 | South ptm Electricity Supply, Ord., £2 paid 5 ... . ꝙ | ow | 3— 8 | S— 3 338 33 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000 Р) 517% 9 Ф 12 * | 153— 164 | 16 — 16 15 16j 
4 ! | | 
* Subject to Founder's Bhares. t nnd pt xn on on Liverpool Btock Exchange. 


1 Unless otherwise stated all shares are fully paid. н Dividen ends paid in deferred tci ode being aged Ba COR): 
Dividends marked § are for à rear consisting of the latter sf One Sant aad tbe S part the next. 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. . 


193 —198  !125 | 121 


Stock | Business 
Present NAME. or Dividends for 9 | Q Dit doriu ы 
1896. | 1896. | 1897. | hest.| Lowest. 
30,000 | British Electric DO") ро 16—17 | 164— 17 165 I 
PM PH at £2 108. prem. all pd.) 01— оү 
40,000 h Elecl. E А ,000 nil "a li— 2 lg— 2 
90,000 Do. do. Non. cum. 6 Pref., 1 to 90,000 : 8 nil 21— 28 PN 
125, 0002 De. do. 4 95 Perp. Deb. Stock Stock vs 10 —114 [110 —114 118 
50,000 Dw. do. 44 % 2nd Deb. Stock Red.. Stock 102—105 102 —106 daz 
' 19,804 Central London Reilway, Ord. Shares Sii ies ‚| lO]... iss m 92— 10} 92— 10} 104 
120,179 Do. do. do. £6 paid 10| .. |... |... | CR 54— 5g 
19,354 Do. do. Pref. half-shares £1 paid "rw “ans d dui 1}— 1 14— 11 PE 
97,680 Do. do. Def. do. £5 paid mr em oa “a 44 43 = 
630, 0682 ent South London Railway  .. Stock} IN V IAN ЦЯЖ! 67 — 70xd | 70 — 72 71 68 
22,500 do. Ord. shares, Nos. 1 to 22 ‚500 £8 pd. 10 pur v 22— 22— 81 
32,098 Crompton & бо, “Oh lat Mort eee 8| ... — T 12— 21 11— 2i 
at ort. Reg. ebs., 1 to 748 of | | 
Epit 6 40 * xt gt Ana to 1 ,070: of £50 Red. me T eee 89 = 94 89 — 94 pem А 
90, n теи, ‘ ” shares, £8 pd.1 to 90,261 5 6 6 21— 21 2 2 
17,180 ро. HA? Shares, 01—017,139 5 5 $ ty 6 $ 4 — Е а 5 ss ne 
` 194,028 Do. до. do. 4 95 Deb. Stock Red. ... | 100 | ... we | eee {101 —108 101 —108 1021 | ... 
110,000 | Electric Construction, 1 to 110,000 ... ‚| 8| 6 6 6 2j1— 323ixd 28— 26 2 | 2 
10,843 Do. do. 7 % Cum. Pref., 1 to 16,848 37 7 $ 7 8 — 3ixd 8 — 8} ate 
a lg. г — ы гер. lat Mort, Deb. Stock Stock| ... аз ... (105 —107xd 106 —107 
А ore's Pa opper Depositing, 1 to 70,000 ... 2 |... à КР 
07,276 | Elmore's Wire Manufacturing, 1 1 to 69,885, issued at 1 pm. 2-245 : i = { = { 
9,6001| Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 .. | 10 | 104 7 7 9 — 11 9'— 11 
‚500 неше (W. do Telegraph Works, Ord. .. UN 10| 8 10 12 21 — 22 21 — 22 22 
` 8000 | do. 7&% Pref. 10| 7 7 7 1 194 |1 194 "S 
50,000 Do. do. 4% Mort. Deb. Stock... |Stock 4 43 445112 —117 1112 —117 1164 
50,000 | Indis-Rubber, Guite-Perche and тие h Works ..| 10] 10 10 10 214— 224 | 214— E 
800,000 1 ma m En do. i 1st Mort. ‚ Debs. 100 us eal a 102 —106 [102 m M 
, erpoo ailway, ; 10 2 2 345 103— 108 1 10 x 
10,000 Do. do. Pref., £10 paid 10 6 d 5 5 iei — 164 11 161 - 
87,850 Telegraph Construction and Maintenance T 12 | 15 15 16 — 87 — 41 30% | 88} 
150,000 | По. до. до. 5 Ё Bonds, red. 1899 T 5% 5 5 95100 —108 100 —108 s 


Railway, Ord. Stoc 
t Quotations on Liverpool Stock Exchange. 


t Unless otherwise stated all shares are fully paid. 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


*Birmingham Electric Supply, bray £5 (fully paid) 1 
рее сове, 44% реве е of £100, 108.105 P 
ensington and Knights ectrio Lighting, Ordinary $T 
£5 (fully pen) 14—16; lst Preference Cumulative 6%, £5 
8 8—81. а der 105—108. Dividend, 1897, 


THE TELEPHONE INQUIRY. 


i (Continued from page 215.) 


tions, it should be on the condition 
tems of the National Telep hone Compan 
I should like to have your views on 
LN тото erate e 
pars 


sys- 


ов that point, Sir William ?—As 
that statement made by Mr. 


were put forward by the National 
Telephone 3 ose EY appear to have been 


t 
The first was as to the constitution of areas, each com iog 
several towns, and the second was an on the part of the 
Postmaster-General not to grant licenses to m pal or other local 


need not say, I do not bear in my memory, and if I did I should not 
be to state confidential communications between the heads 


Did that say anything about its being a condition of the 
ir corporations that they рее е 
ational "Telephone Company ? y not. 


London Electric Supply c), 14g rd. Ordinary, 37—4}. 

T. Parker, £10 ате apis ч 

Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
paid, 8—84. Dividend for 1896—6%. 


Bank rate of discount 23 per cent. (June 30th, 1898). 


— — — ——— — — — — MET — = — 


The Committee will, I suppose, obtain that letter from tbe Post Office, 
but the words which I have taken from that letter were that it was 
impossible to restrict the freedom of tbe Postmaster-General in any 
way. 

Mr. Goscuzn, recalled, was examined on the same point, and he 
said that to the best of his belief what happened was this—in the 
course of the debate in the House of Commons on the telephone 
service he used some phrases, W had been before the кш 
witb reference to municipalities ETE willing to undertake the tele- 
phone business themselves, and he said: “І see nothing contrary to the 
Government poli са aoh a proponi. He understood that after tbe 
аа ebate, the then Postmaster-General, Bir James Fer- 

ert кр his surprise at what he (Mr. Goschen) had said, and 
that Mr. b, who was sitting under the gallery at the time, also was 
impressed by the fact that that had not formed the subject of dis- 


nies He understood that he поме е 
Fergusson : resume that if municipalities are to undertake the 
business, then ey will have to pay for it.” Sir James Fergusson's 


memory was clear upon that point, and Mr. Lamb's скот "AB 
absolutely clear, as he understood it on that point, and he гаја f 
conld not set his memory in the negative against it. He ass 
therefore, that he said it, but it appeared to him that it was an obiter 
dictum intended for the Postmaster-General and for the officials, 
because there was certainly nothing to conceal in it. But certainly 
it had not formed the subject of any discussion ош о themeel ves. 

The ОнлївмАн: Was this private conversation intended in any 
way to be conveyed to the company, so as to form any part of a 
verbal understanding with them ?—1 should say certainly not. 

And no one had any right to so convey it?—The matter has never 
come back to m Lr ka recollection, or to my notice, until now. 

Ie the Com to understand that, in 1892, it was your opinion 
that such a condition should be im 
my memory is not clear on that 

ve opinion with to it 

is more important, I think, is your opinion now. Six 
have elapsed since 1893. Do you consider now that this condition 
ought to be attached to the granting of such licenses to ons? 
—Now, you are not examining me with regard to 


evidence, but with regard to my view of tne general су to be 
CC EE оси 
opinion on that point without examining all 


on corporations ?—4As I say 
I 00010 give the Committee 
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and the various documents, the contents of which have geuerally 
passed from my memory. 

And those six years ?— 
That is 5 speculatively, I say that I drew a 


reserved the right of competition, that they 
on any scale, to establish competition with our- 
co 


and in no way intended to be communicated to the company ?—No; 
to the company. М was 
can gather, in reply to a question 


Bir J. J I gather, from what stave seid, that 

. JOICHY : ; what you have your on 

that time was that, both in the interest of the public and for the 

benefit of the Post Office, it was not desirable that there should be 

authorities in one area ?—I think, in my speech in 
be pj Given аге поте 


aH 
i 
hi 
b 
E33 
ji 
EERE 
FE 
H 
li 


2 


"1 
H 
2i 
y 


practically you looked upon the National Telephone Company 
as working as a sort of agent for the Post ? 


setting petiti te eed liii 
up com ve — 
ш of е то 55 со 
mperfect—imperfect sense of not answering the 
expectations that had been formed of it. I hesitate about giving this 
opinion, because I have not re-examined the whole subject since the 
was signed ; but I may say, broadly, that it was distinctly 
intention to reserve competition in order to prevent any of the 


with reference to the 
verbal agreement, and said that his recollection of what Mr. Goschen 
had termed his obiter dictum was as nearly as possible what the hon. 
member bad just told the Oommittee. | 
Bir J. WoopHousm: It was a purely private conversation, I 
kira vias 7—14 was a purely official conversation, and therefore 


It formed no part of any considered subject with reference to the 
matters before you at that time ?—No. 

Mr. BaAgTLEY: In your capacity as director of the com , you 
would not consider that tha& conversation had ever existed, in fact? 
No; but it would remind me of the view taken at that moment, 


T 

Hh 
58 
BR 
5 


Bir William Harcourt and Mr. Goschen for 
I fully admit and accept the reproof which 
very gently, given me for havin 

i communication. I think I cou 
offer a defence which would appeal to the generosity, if not to tbe 
judgment, of the Committee, but I prefer to leave it there, aud to say 


was betrayed into say 

and I wish to make this very sincere apology. 

Mr. Laws then read certain pon 

between the C ment of 
first letter from the Nati Telephone Oompany to 

Mr. Lamb was dated February 9th, 1893, and in the course of it 

Mr. Gaine wrote:— 

“It has come to our knowledge that a feeling is up ín 
certain of the great towns in favour of municipalisation of tbe tele- 
phone service, for the reasons tbat it is desirable in t and 
crowded cities that the wires should be placed underground, and that 
ves disturbance of the street, the service ought to bein 

the municipality, in the same way as are the under- 
the supply of gas, water, and electric light, and in one 
this feeling has culminated in action with the Town 
the trunk wires connecting town and town in the 
of the company, the company have no reason to apprehend 
with sgch trunk wires in the hands of the Government, 
existence of the company is threatened, should it be the 
of the Department either to favour the municipalisation of 
the local service, or to give way to the policy under Parliamentary 
pressure. You may say, and with ct trath, that the status quo 
bes no change since the time when the heads cf arrange- 
ment were signed by Sir James Fergusson and Mr. Forbes; but 


HE 
Б 
15 


I 
i 


EFF 
Ц 


| doce w h received the signature of their chairman on August 


De t, and to * 
the before it is too late, and they have parted 
from their source of strength, viz., the trunk lines. There are 
от ы 8 | zu 
. The consti of large areas, com within them 
the towns 7 
comm of e.g., take the case of Manchester. The com- 
pany have ted hester and each of the following towns 
surrounding it, vis., Bolton, Bury, Rochdale, Oldham, Ashton, Stock- 
and G | separate areas. All these centre 
chester, and бате close business relations it, and if they 
were all put in one area, the com would have the pro- 
tection which have now, to w are because 
the inter-comm tion between these towns in the st 
the company, there be mo indusament on the di ths 
munici ties to se, up separate ayetems. Б is true Vast 


company, ha to raise са the 5 
not be ed in surren their ifon strength with- 
5 — development of a 


policy which will bs aia — things, to prave destructive 
Mr. Lamb replied on March 13th in the letter referred W by Bir Wm. 
Harcourt. In the course of the letter he says :— => 
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careful to 
regard to the policy described in the Treasury minúte which 
d on the abis of the House in May last. On groon 


: 


ста Ш теа не IY 
to su ons t be made company 
De 5 of the effect of which would be to 
en disturb the of the settlement which has already been 
rovisionally arrived at between the company and this Department. 
The Postmaster-General truste that on farther consideration the com- 


will be 


F 


to carry out the arrangement set forth in 
11th last, and he would be glad to receive an assurance to this effect 
as soon as possible." | 

The COHAIRMAN: There were no private letters from you to Mr. 
Gaine on this subject ?^—I don't thiok so. | 

If there were, would they be filed? — They would be in my own 
possession, and could be produced. 

Would they bs as Post Office documents ? —I suppose they 
would. It will be sufficient for me to say that I shouid have no 
objection to their being produced. | 

Was this highly important letter of February 9th, 1893, which 
throws a flood of t upon the intentions of the company, treated 
ма Confidential Coca ment апа кшй O7 уо Mone, oT чын Ше], 

L] 


as such are filed and registered open to the view both of 
the secretary to the Post Office and of the Postmaster-General ?—It 
y open to the view of the to the Post Office and 


Where ou keep this highly important co dence ?—It 
was kept in the roóm of my private secretary; but I desire to say 
that an abstrac: of the whole correspondence in which these lettera 
are mentioned has been submitted to the Postmaster: General. 


WU ua 
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Mr. J. В. Fonpes, chairman of the National Telephone Company. 
was recalled, to make an lanation with regard to some remarks 
made by Mr. Provand at the last sitting of the Committee. The 
WrrBESS sid that in the course of hie evidence he had stated that 
the Mutual Company of Manchester had got bold of people's money 
on mistaken pretensions. That statement Mr. Provand bad cha- 
racterised as calumnious, but he adhered to it. In the prospectus 
the Mutual Company promised everybody everything, but they did 
not fulfil their promises. They had utterly failed as a commercial 
concern, and had ended in ruin. 

The СнатвмАм: It is the prospectus you complain of ?— Yes. 

But you do not suggest that there has been any misrepresentation ? 
—Oh, no. The prospectus was issued in good faith, but the pro- 
mises were not carried oat. 

The CHAIBMAN said that he had just received from the Lord Mayor 
of Manchester a resolution passed by the City Council to the effect 
that, in their opinion, the telephone service should no longer be in 
the hands of the National Company as a monopoly. Would Mr. 
Forbes tell the Committee wbether the Manchester Corporation was 
' one of the corporations with: whom the company had a special 

agreement? 

Mr. FonBzs: Tes. 

Mr. Provanp, M P., then apprcached the table, and asked to be 
allowed to put in some papers in justice to those gentlemen who 
had acted with him in connection with the Mutual Company of 
Manchester. Ж i | 

The CHarRMAN: The question of bona fides bas been raised and 
settled, and the whole matter is settled. . 

Bir Брвнокв WALPOLE, secretary to the Post Office, in reply to the 
Cam, said he was cognisant of the letter of February 9th, 1893. 
To the best of his belief he saw it for the first time last Sunday, and 
the: reply of March 13th he saw for the first time last Friday. Before 
that he was not aware of the existence of those lettere, and he did 
not think he had seen the correspondence which they began. 

. You had to deal with the final settlement of these questions, and 
I should have thought it would bave been necessary for you to know 
what had been done by pe predecessor on the point?—I can see 
the importance of tbat knowledge, but I do not wish to convey the 
idea that any knowledge has been withheld from me. Whenever I 
have asked for any correspondence it has readily been given to me. 

But this information was not in your possession when these agree- 
ments were signed ?— To the best of my recollection, no. Papers of 
this kind are kept in the custody of the particular branch of the 
Department which ie concerned. Mr. Lamb was doing right in keep- 
ing these documents in his Department. 


Was the letter of February 9th necessarily confidential ?—Yes, Г. 


80: 
So confidential that the two highest officials of the Post Office knew 
nothing about it ?—I knew nothing about it. 
The Committee tben adjourned. 


The Timcs says that the Committee met on Friday to consider their 
report. The principal questions with which the chairman ; 
Hanbury) invited the Committee to deal were: (1) Ie the telephone 
service now, or is it calculated to become, of general benefit; (2) is 
the Post Office in any way hindered, by legal agreement or by good 
faith, from com itself or through licenses with the National 
Telephone Company in exchange areas; and (3) ought competition 
to plaoe? Bo far, the Committee have not made much progrese 
with their conclusions, but théy have agreed upon certain general 
principles as a basis for recommendation in regard to points of detail, 
the most important of these being that the telephone service (1) is 
not at present of general benefit, either in the United Kingdom at 
large, or even in those limited portions cf 16 where exchanges exist ; 
(2) is not likely to become of general benefit, either in the country as 
a whole, or in existing or future exchange areas, so long as the present 


practical monopoly in the hands of a private company shall continue; 


and (3) as it has already become of much more general benefit in 
other countries, affording less scope for ite development than is 
afforded by the greater density of population and the greater wealth 
and commertial activity of the United Kingdom, so it is fitted to 
become in this country, if worked solely or mainly with a view to the 
public interest, a valuable instrument in further developing the 
trade and 'sócial life of the: nation, towards which new means 
of communication have always hitherto so largely contributed. 
Mr. Hanb invites the Committee to declare that the service 
given by the National ae Bone Company is not generally inefficient, 
nor, for the class of su bers whom almost alone it serves, can the 
rates be considered unduly high, although higher than are paid by 
similar subscribers in Germany. Не thinks, however, that. а service 
already eo essential to commercia] men, and so well calculated under 
other conditions to benefit, directly or indirectly, all classes of the 
community, ought no longer to be treated as the practical monopoly 
of a private company, & course for which no legal or moral necessity 
appears to exist, and especially ought not to be worked on a system 


under conditions which confine its benefits to a limited class in 


selected areas, permit preferential rates to be charged, and allow a 
private licensee of a public monopoly to refuse the use of a business 
necessity to one an and grant it to his competitor under 
similar circumstances, impose no limitation of charges, and leave the 
ublic at large dependent on a service which is in its turn wholly 
dent upon innumerable wayleaves held upon very precarious 
tenure, and nearly all liable to be terminated after six or 12 months’ 
notice. Having arrived at the conclusion that the right to compete 
is established, Mr. Hanbury next asks the Committee to consider 
whether competition is expedient, and, if so, whether local autho- 
rities should be empowered to undertake a telephone service. In his 
opinion, competition is both expedient and necessary, in order, first, 
to extend and popularise the service, and next to avoid a danger, 


which i$ by no means remote if no alternative system is in 
operation, that a purchase of the company's undertaking at an 
inflated price may be forced on the Government of the day. 
Amongst the conditions which Mr. Hanbury would impose upon 
municipalities in this connection are (1) that the system should be 
one of double wires; (2) that a ma.imum rate should be imposed, 
and no inducement afforded to carry on the service at a profit with a 
view to lightening the burden of local taxation ; (3) that a minimum 
rate should also be imposed to protect the Post Office against a re- 
duction of rates to a point which would involve an unremunerative 
service after 1911; (4) and that a royalty of 10 per cent. on the 
receipte should be paid to the Post Office. 

Several private sittings of the Committee have been held this 
week to consider the report. 


THE LONDON COUNTY COUNCIL AND 
CONTRACTS. 


Tux London County Council is a curious body, and the members seem 
to think the world was made for them and for the exploi‘ation of their 
fads. A case in point has just come to the surface in respect of a con- 
tract which Messrs. Yarrow & Co. were asked to sign on receiving an 
order for a shallow draught steam fire float designed on special lines 
which Messrs. Yarrow had adopted for some gunboats recently built by 
them for the Admiralty. The contract contained several clauses to 
which Messrs. Yarrow took exception, notably Nos. 16 and 34. 
No. 16 clause provides that Messrs. Yarrow (or any other con- 
tractor) shall not dismiss or change their foreman unless with the 
consent of the chief officer (of the County Council) and such chief 
officer shall dismiss the foreman of Messrs. Yarrow & Co. as 
and when hs think fit, and sball also dismiss any per- 
son in the contractors’ employ. The clause gives to the 
County Council power to dismiss any and all persons who may be 
working for Messrs. Yarrow, just as it mar please them. Now we 
call this a piece of gross impertinence, and it isa common enough 
clause in other than the contracts of the County Council, even if 
somewhat modified. A contractor undertakes work, and at the same 
time he undertakes risks, and has a right to employ whomsoever he 
likes, and it is simply monstrous that he should be compelled to 
change and dismiss reliable and able men, perhaps for no better 
reason than that such men do not suit the conoeit of some employé 
of the Council. Clause 34 provides a penalty of £5 for each and 
every breach of some fanciful scale of payment for time and over- 
time, as to which the Council bave no 88 whatever to intervene. 

The same clause relates to a schedule of hours of labour, and also 
enforces that a printed notice shall be displayed of a certain schedule 
of hours of labour which it pleases the Council to lay down. On the 
presentation of these outrageous demands, Mesers. Yarrow very 

roperly requested to have returned to them their design, which, 

owever, the Council wished actually to put up to public tender, 
though it had been prepared by Messrs. Yarrow at their own cost. 
The only inkling of honesty obeervable on the part of the Council 
was an obscure hint to pay something for the plans and specifications. 
Finally, we believe, it was decided to give up the plans, and so it comes 
about that London, badly equipped as it is in appliances for fighting fire, 
must now be indefinitely deprived of a badly needed float because the 
London County Council prefers to risk any number of fires rather 
than give up its pettifogging interference with contractors, and the 
power of working mischief between employers and employed, which 
culminated last year in the strike and lock out. Messrs. Yarrow 
have, in fact, been first requested to undertake costly experimental 
work for the benefit of the Council; then they are awarded the work 
on impossible conditions. Messrs. Yarrow decline to give up the 
management of their own works to any official it may please the 
County Council to put in. The net result is that the best firms, 
best fitted to undertake the best work at the cheapest rates 
possible for good work are really out of the running in County 
Council contracts. London's work is tendered for by a limited 
number of firms, which does not include many of the best ones, 
and the ratepayers, who can ill afford it, are mulcted to the tune 
of many scores of thousands of pounds per annum in order that 
& certain class of the community may pose as benefactors to the 
working classes. Yet what is the truth as to wages. Messrs. 
Yarrow pay their men better wages than the run of trades unionists 
obtain, but they are not to be ordered to pay such wages to every 
loafer who would get into the works under the ægis of tbe. 
County Council. It is to this end that the County Council's gospel 
inevitably leads. It is well to protest at once against the re- 
introduction of the thin end of the wedge which worked such havoc 
to both masters and men last year, and brought down both wages 
and profits, as well as depriviog this country of much trade which 
went abroad. 


REVIEWS. 


Elementary General Science. By A. P. Simmons, B. Sc., and 
L. M. Jones, B.Sc. London: Macmillan & Co. 


We are not particularly impressed with this attempt to 
teach elementary general science by means of a small book 
of some 330 pages. The information given is undcubtedly 
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perfeotly sound and very concise, but we very much doubt 
if any student, taking the book up with the idea of pre- 
paring himself for a matriculation examination, would be 
able to gain a sufficient insight into the subjects treated of. 
Condensation is all very well if it is not effected at the 
sacrifice of clearness. As regards accuracy, the authors may 
be thorongbly depended on, and the book is quite reliable; 
but it is very questionable, we think, if, as an elementary 
science primer, it can prove a success. 


The Calorific Power of Fuels. By HERMAN Рооге, F. C. S., 
M. Am. Soc. C. E., Kc. New York: Jno. Wiley & Sons. 
London: Chapmam & Hall. 1898. 


This book is founded upon Scheurer-Kestner s Pouvoir 
Calorifique des Combustibles." 

No доп many engineers will have experienced the diffi- 
culty of searching out from many books the information 
that Mr. Poole has endeavoured to gather between the covers 
of the one before us. It is distinctly a work on fuele, and, 
æ such, the author has, perhaps wisely, confined himself 
within comparatively narrow lines. At the same time, we 
could wish he had gone a little further in adding further 
to his own very excellent tables. The additional infor- 
mation we should have desired is equally appropriate 
tables of specific heat, in order that, for purposes of 
engineering calculations, an engineer might have all 
his heat tables in one book. While commenced as a 
simple translation of Scheurer-Kestner's work, changes have 
been introduced to adapt it to American methods, and 
it goes withont saying that it is equally suited to English 
methods, its American parentage, however, giving it a very 
full table of American fuels, and a rather general table only 
of English coals. We find ro word at all of Australian 
coals, though New Zealand is fairly well represented. 

The author defines the calorie and the British thermal 
unit, and on to the calculation of heat of combastion 
from the chemical composition. The method of calorimetric 
evaluation by calculation, however, is so confused by errors 
due to the presence of more or less complex bodies and the 
variety of their exothermic qualities, that it has given 
way except for approximations to the calorimeter method of 
= trial. Modern apparatus has brought about this 

L. 

Various calorimeters are described and illustrated, and the 
litharge method is condemned as unreliable and even mis- 
leading. Directions for using calorimetric apparatus are 
given, and for calculating the value of the apparatus itself 
in taking ont the nece:sary corrections. Fabre and Silber- 
mann determined the oorrections for their own apparatus 
once for all by a series of experiments. These chemists pub- 
lished their first researches in 1852, and their figures are 
largely standard to this day. "Their apparatus is described, 
together with the changes made by subsequent observers. 

The use of the calorimeter i8 explained, because its con- 
ditions can be everywhere realised, but the method of the 
bomb is better when oxygen at 25 atmospheres is available. 
With the bomb and constant volume method any ordinary 
compressed oxygen may be used, even up to 10 per cent. of 


Mahler used compressed oxygen, which is purchaseable in 
Paris at 120 atmospheres. 

Coal being the leading fuel of the world, is accorded the 
chief space in this book. Nearly all known coals have been 
tested by the calorimetric method, and the tables given are 


u^ full. 

wood is less calorific than soft wood, & fact rather 
n reverse of popular opinion as to the power of timber in 
ring | 


The section on gaseous fuels is fairly full, including the 
natural gases, and going thoroughly into the method of 
calculation of temperatures of various gases. Figures are 
given of the calorific values per kilo, and per cube metre. 
There is also & section on flame ard flame temperatures. 
The nominal temperature of hydrogen burned with oxygen 


is 6,727? C., but the highest temperature obtained is actually. 


only 2,500? C., the difference being due to dissociation. 
Here we observe a misprint, On page 169 the specific 


beat of aqueous vapour is given as 0:475. On page 170 it is 
used in lation as 0:479, and the figure 6,727 is obtained 


thereby, With the specific heat of 0°475 this figure would 


be.6,788?.C. The correct specifie heat is 0:479, however, 
and the error is that on page 169. 

The author does not guide us at all in the vexed question: 
of dissociation versus increase of specific heat at high tem- 
peratures. 2 

Inan Appendix are given the American standard rules 
for boiler testing, numerons tables of heat, of combustion, of 
substances, thermometer reduction, theoretical flame tem- 
peratures, and others of value. 

In the table of coal values, very few of the: United States 
coals go beyond 15,000 heat units per pound, two Nova 
Scotian coals touch or exceed 16,000, and four of the United 
States coals do so, none of which is an anthracite. Ten 
French coals exceed this number, but no English coal is 
credited with so great a capacity as 16,000, the nearest, 
Nixon's navigation, falling below by 45 units. The figures 
of the analyses do not seem to bear out altogether the 
calorific values given, and there are many obvious errors in 
the table of English coals, the sum of the fixed and of the 
volatile carbon not being correctly added to the total carbon. 
The results are hopelessly discordant, requiring amendment 
for the majority of the coals of Great Britain. | 

In pointing out euch errors as we have observed, we do во 
not in a captions spirit, or to undervalue the book, which 
every engineer should have. | 


General Elementary Science. The University Tutorial 
Series. Edited by WILLIAM Bniacs, M.A. London: 
W. B. Clive, University Correspondence College Press, 13, 
Bookseller's Row, Strand, W.C. | N 


This is another attempt to compress a large amount of 
information into a small space, and is more or less successful, 
in 80 far that the book is of more respectable dimensions than 
others in which the same task has been undertaken, though 
it may be donbted whether it is sufficiently full for the purpose 
required. Writers or compilers of books of the kind have 
themselves. mostly acquired their knowledge by studying 
from a number of treatises, each dealing with a special sub- 
ject, and unconsciously they imagine that the condensatiohs 
they put together cau impart, clearly and easily, information 
which is really only to be properly grasped by the help of 
geparate works, and not by a number of sections, each con- 
sisting of a few pages. 

The b:ok in question is, however, the work of authors 
whose knowledge of the subjects they write about is 
thoroughly sound, and such information as is given is 
therefore quite reliable. A number of excellent examples 
are given at the end of each chapter, and also the answers to 
each. The three sections into which the book is divided. 
treat of “ Mechanic:,” “Heat, Light, and Electricity,” and 


“ Chemistry.” The subject of electricity is touched upon in 
but 34 pages, E 


Practical Organic Chemistry for the Elementary and 
Advanced Examinations of the Science and Art Depart- 
ment. By GEORGE GEOROE, F.C.S. London: W. В, 

. Olive, University Correspondence College Press, 13, Book- 
seller’s Row, Strand, W.C. Is. 6d. 


This little book appears in the Organised Scienoe Series 
which is being issued by the University Correspondence 
College. It is intended primarily for the use of students 
preparing for the elementary or advanced stage of the 
Science and Art Department's examination in practical organic 
chemistry, and it seems to fnlfil this object very well. We 
rather expected to find that it was more or less of a cram book, 
bat though the passing of examinations has been kept 
prominently in view by the author, we think that he has 
succeeded in producing & work which will be useful to the 
general student of chemistry. The system upon which the 
tests are arranged is sound and practical, and the chapters 
are not marred by frequent mistakes. The index is rather 
scanty, but then the book does not pretend to be a work of 
reference. The only real fault that can be found with it 
refers to Chapter VIII., in which instructions are given for 
the preparation of tome of the re-agents used in organic 
analysis, These instructions should have covered all the 
re-agents, and they should have been much more explicit than 
they are. We should not like to trust a student to prepare 
his re-agents by means of them, since they are too brief, and 


. nob always clear. 
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NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


, ? 
N 1 PE у 
aay. Y. 
* * 


Compiled expressly for this journal} by W. P. Тномрвон & Co. 
Electrical Patent Agents, 322, High Holborn, London, W. O., and 
at Liverpool, Manchester, and Birmingham, ѓо whom all inquiries 
should be addressed. 


16,135. “Improvements in electrical heating appara 
` plicable for use as electrical resistances.” J. T. NrBLETT ud M. 
SUTHERLAND. Dated July 25th. | 

16,155. “Improvements in the globes of electric incandescent and 
similar lamps and lamp or chimneys.” ENGLISH INDUSTRIALS, 
LiwrrED, and G. E. Dis. Dated July 25th. (Complete.) 

16173. “A voltaic : cell with hot air depolarisation.” 
Н. pz R. ре Lavison. Dated July 25th. 

16,245. “A new or improved electric soun device." J. P. 
BUcKLEY W. A. Cnorror. Dated July 26th. (Complete.) 

16,257. ovements in starting switches and regulators for 
electrie motors" J. R.Gannzn. Dated July 26th. 

16,263. “Improvements in and connected with the laying of 
electric cables.” A. OrLBAvER. Dated July 26th. : 


* 


16,991. “Improvements in alternating current transformers." 
L. M. J. O. Lzvasewun. Dated July 26th. 
16,299. “An current transformer for induction coils.” 


(Complete) | 

16,351. “Imrovements in or conmected with dynamo -electric 
machines.” J. Mann. Dated July 27. 

16,352. “Improvements in or connected with incandescent elec- 

i * W. Н. MAcPADYEN and J. Funauson. Dated July 27tb, 

16,376. "'Electro-magnetic bearing for shafts subjected to end 
thrust." Е. N. Srommr and A. San». Dated July 27th. 

16,385. “ Improvements in electrical fire alarms" H. A. OLSSON. 
Dated July 27th. | 

16,396. "Im ments in and appertaining to the working of 
lamps" D. MacLacan. Dated July 27th. 

16,460. "An improved automatic device 
three-wire or balanced systems of electric 
Varres, Livtrsp, and L. J. Sr. Dated July 28th. 

16,464, “Improvements in the construction of electrodes for 
secondary batteries." A. Нвиквтон. Dated July 28th. (Complete.) 

16,469. “Improvements in the manufacture of electric ph 
and telephone cables.” L. Т. В. Влонриввон. Dated July 28th. 

16,473. “Improvements in gearing for electrico motor cars.” 
а. R. Bror. Dated July 28th. a 5 

15,488. “Improvements in the method of and apparatus for 
startin con electric motors.” T. PREROE and J. A. 


| 16,528. anuo ha m весно аге аара. R. Н.Осиитманалм. 
— Dated July 29th, 1 ^ m TH VON 

“Improvements in electric arc lamps.” H. BREMER. 

Dated July 29th. (Complete.) : 


16,552. 

16,558, " Improvementa in electric arc lamps.” Н. Ваюмив. 
Dated July 29th. (Complete.) е 

16,556. “ 
(W. В. Doe, United States.) Dated July 29th. 

16,590. “ Improvements in and relating to secondary batteries and 
the like.” O.Lzvmrus. Dated July 30th. | 
16,592. “Improvements in wave or current "motors." 
d. Huanm. (G. Lofgren, United States.) Dated July 90th. 


July oh. 
16,599. “Improvements in and relating to electric tramways and 
railways.” J. . Dated July 30th. | 


16,002. “Improvements in drums for holding electric cables and 
in covers to be used with such drums." T. OXLEY. Dated July 30th. 
1 . росон for extracting metal 

, от from their 
zrni combinations,” . E. SANG. Dated July 30th. (Com- 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. Р. 
Tompson & Oo., 322, High Holborn, W. O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


. 1898. 


125. "Improvementa in con electric motors and switches 
therefore.” K. Bowman. Dated January 3rd, 1898. Relates to a 
switch whereby it is possible to increase the speed of an electric 
launch for a short interval, and consists of a cylinder of ebonite 
ot other suitable material, mounted on a spindle working in bearings 
and provided with a handle. On the surface of the cylinder are 
fixed metallic bridge pieces in suitable positions, on which bear 


tus also ap- 


ts in galvanic batteries.” A. J. BawmpicT. — 


fingers mounted on an insulating block to which the electric ооп. 
nections are made by means of thimbles. The cylinder is provided 
asl and a pawl, and the whole is mounted ona 


1.697. A us for the electrolytio treatment of bleaching 
liquids.” M. Mass. Dated January Ast, 1898. Relates to appe 
for the electrolytic treatment of bleaching liquids, and con- 
sista of a number of upright electrodes arranged at Appena 
the centre of the liquid, and below the e les dead bers are 
formed. The said chambers receive the slime from the liquid, 
thereby obviating a short circuit being formed between two elec- 
trodes. 2 claims. 


<q 


„ W. Матвіевоя. Dated 


nately to stop or release the said 
each pair uf carbons can be renewed separately. 3 claims. 


ducing and recei 
Dated February Oth, 1898 The apparatus for 


39,841. "Improvements in the method of and means mre for 
connecting electric glow ee main conductors.” F. Pau. 
Dated Fe 16th, 1898. head of the lamp is filled with 
cement in which two pressure "ie in contact with the ends of the 
platinum wires connected to the fibres are fixed. These pressure 
Springs are bent at their outer ends, so that they will clip and hold 
on wires and receive the current from them. The s the 
cement in the head has a covering of paraffin wax. 3 claims. 


3,925. "I ments in electric safety fuses and lamp oon- 
nections.” W. O. Gover. Dated February 16th, 1898. Relates 
to a construction of an electric. safety fuse. It consists of a base 
of insulating material on which is screwed a cap, it has projecting 
up from it a carved partition consisting of two side a middle 
part 5 some height above the base. On the outside of 
each partition is fixed a terminal. The two terminals are connected 
by a fuse wire. 2 claims. 

. “Improvements in or relating to electric ignition devices 
for internal combustion engines". A. J. Bours. (The Société 
Nouvelle des Etablissements Decauville Ainé.) Dated February 17th, 
1898. Relates to electric ignition devices for internal combustion 


4,999. “Improvements in and relating to electric railways on 
a road contact system.” W. M. Brown. Dated March Ist, 1898. 
Relates to that class of railways in which a bared conductor in 
disconnected sections forms one side of the working circuit. One 
terminal of the dynamo at the power station is connected to the rails 
of the track, while the other is connected by intermediate feeders and 
sub-feeders to the switching mechanism. The switching mechanism 
is ordinarily so that no current is delivered to the top of tbe 
box, but it is by the field of a magnet carried beneath the 
travelling vehicle. A collecting shoe which makes contact with the 
box when the aforesaid magnet is above the box, the current of which 
is delivered to the circuits upon the vehicle. 5 claims. 
5,863. “Improvements in incandescent electric 

processes for man them.” W. L. VomLxsa. Dated March 
10th, 1898. Relates to the use of the carbides of the following 
metals, viz., uranium, thorium, ytterbium, erbium, cerium, calcium 
and magnesium for manufacturing filaments for use in incandescent 
electric lamps. 2 claims. 


6,228. “Improvements in or relating to conductors for electric 
railways.” В. Szarow (О. M. White). Dated March 14th, 1898. 
Relates to a conductor for electric railways. The conductor consists 
of a web fitting between an u insulating strip and a lower insu- 
lating strip. At each of the web is a flange, the vertical flange 
fo: the contact for the shoes, and the horizontal flan 
serving to keep the shoes from moving vertically out of contact with 
the vertical flanges. 10 claims. | 

8,085. “ Incandescent electric light decorations.” A. A. Porxocæ · 
Dated April 4th, 1898. Relates to decorations for electric glow 
маре. lamps are enclosed in artificial flowers, made of paper, 
cloth, or any other suitable material, the leaves of the flowers are 
made of a framework of wire to which the parer is secured. 2 claims. 
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„ 393 It is absolutely impossible.” 


263 
364 LAST week i was the turn of the Metropolitan Electric 


265 Supply Company, of St. Peter's Wharf, Amberley Road, 


.. 967 Paddington, to be charged at the Metropolitan Police Court 
5 207 with the emission of black smoke from their works’ chimney. 


NS While the company were compelled to generate electricity, 
27$ there was nothing, said Mr. Н. C. Byron, who prosecuted, 
. which specified the ооа! they should use, and it was a 
276 question for the company to take the consequenoes of relying 
284 upon a smoke-producing coal if they chose to do so for 


„ Soe economy. Then the magistrate asked why the energy could 
ii 230 not be produced by gas engines, and Mr. Byron wisely 


exclaimed: “Exectly; there is по reason whatever,” 
to which Mr. Spencer Bower replied for the defendante, 
We feel glad we were not in 
Court to hear Mr. Byron's foolish remark. It is simply 
maddening to listen to the unpraotioal babble of technically 
unlettered counsel upon engineering subjects. They may 


IE III итии DIRECTORY know all sbont the Panlo wars and give the date when Han- 
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nibal crossed the Alps, but of coal consumption they know ; 


nothing. Mr. Frank Bailey gave evidence on behalf of the 
company as managing director, and admitted that the 
furnaces were suitable only for Welsh coal, and stated 


that if the company had intended to use soft coal 


(bituminous), there would have been a chimney to each 
boiler, and careful stoking would make в deal of differenze, 


We do not understand the allusion to the separate chimneya, | 


and think Mr. Bailey must have been misreported. The 
magistrate finally held the company responsible, and gave 


chimneys,” which we take it means to amend the construc- 
tion of the'farnaces, во as to make them consume bituminous 
` fuel without smoke. Any furnace will burn smokeless coal 


dituminous coal is а compound operation. It requires more 
` akill on the part of the fireman than is usually possessed 
y men accustomed to loading up Welsh. It demands 


regulated secondary admiseson of air above the fire in order 
to afford oxygen to the hydrocarbon gases which so rapidly 
_ distil off each new charge of fuel, The ordinary vater · tube 
, boiler in its usual setting is hopeless as 9 smoke preventer. 
It cannot fail to smoke, but the Baboook & Wilcox Com- 
pany have grappled with the difficulty, and have. modified 
their boiler во as to admit of a setting which permits of the 


RETE. hes Yorks 3 Van M 98, Murray Street, 
Catan iS, Bus de in Banque, Be: Asmaa А Oon fow of gases and air admission similar to that possible in 


nce) Coders бза Сым Ofise; Lendon) te be made payable to 


Ми, И, Azanaseua, 6 Ledgate 


Lancashire boilers, and we have seen such a, boiler, 
D 


them nine months in which to “build the necessary) 


 withont smoke; this is а self evident truism. To burn 


also а special construction of furnace, and a carefully. - 
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even where the secondary air admission was hardly 
on the best lines, fired on the side-firing system, 
во as to be practically smokeless. Nor should the 
now classic Wigan. coal trials be forgotten, which proved that 
in Lancashire boilers the very bituminous coals of Lancashire 
and Cheshire could be burned both smokelessly and economic- 
ally. It is not easy to secure the economy, nor is smoke a 
sign» necessarily of a wasteful use of coal. Black smoke is a 
fearful thing toigaze upon, but a very impalpable thing in 
itself. It is evidence that in the combustion of hydrocarbon 
gas certain particles of the gas have not been in contact with 
oxygen at a time when they were hot enough to combine 
with such oxygen. We may supply double and treble the 
air chemically necessary, yet; smoke may result. The 
difficulty is to provide the air at the right time and 
place in sufficiently fine streams to thoroughly per- 
meate the whole volume of gas, to do this at the right 
temperature for ignition, and to provide a space free from 


cooling agents in which combustion may complete itself. 


The usual setting of the ordinary water-tube boiler makes 
no attempt to fulfil any one of these functions. The Lanca- 
shire boiler is right in shape, but it fails; where and so far 
as it does fail, in having a water-cooled furnace; and often, 


through the desire of boiler makers to sell cross tubes at 408. each, 


by baving water pipes put across the flue tubes behind the 
bridge to effectively knock out ару life from the struggling 
flames which burn past the bridge. We hardly wonder at 
steam users going in exclusively for Welsh coal. They 
have had bat little encouragement from boiler makers to. do 
otherwise, and too often when they do attempt to remedy 
the evil by trying experiments, the smoke inspectors 
attempt to get them fined for any smoke emitted during 
the experiments, We have known this done in Manchester, 
where of all places опе would expect the smoke inspectors 
to have some technical knowledge and sufficient sense to 
know that every experiment cannot prove a success, nor can 
it be remedied if wrong usually before a Saturday. We are 
not sympathisers with the production of smoke, but we do 
think that manufacturers have usually plenty to ‘worry 
them without being harried on the smoke question, and 
prosecuted with the aid of any kind of barrister who may be 
put up to fire off ill-digested statements in a police court. 

It is due to the irrational prosecutions for smoke that 
so many have taken the weak course of using exclusively. 
smokeless coal, in place of attempting to secure the economy 
of cheaper bituminous fuel. 


THAT а paper dealing with the above 
subject should have been presented to the 
Saratoga meeting of the American Master 
Mechanics’ Association ів in itself a sign of the times. А 


Electricity Applied to 
Steam Railroads. | 


so-called master mechanic is what іп England would be. 


called a locomotive superintendent. His duty is to find the 
machines which draw the trains, and it appears probable 


that every day will see more of these machines electrically 
operated. For elevated lines, the author of the paper, Mr. 
D. W. Brangs, thinks electricity specially suitable—largely. 


because of the facilities it offers for rapid service, some 
recent acceleration tests having shown a rapidity of 
acceleration 40 per cent. better than steam locomotives can 


possibly give. With standard railroad type of cars four 
50-H.P. motors at 500 volta and 90 amperes, mounted two on. 


1 


each truck, geared down 88—52 to the axles, gave а speed 


of 30 miles per hour in 10 seconds. In five seconds after 
the controller switch had been moved & speed of 19 miles 
was secured, and во ор, in 10 seconds 30 miles, 15 seconds 
95 miles, 20 seconds 33, and 25 seconds 404 miles 
per hour. This is very rapid acceleration indeed, an 
ordinary train rarely exceeding a speed of 10 miles per hour 
at the end of the first 10 seconds. On the Manhattan 
Elevated a speed of only 13} miles was secured by steam in 
20 seconds, during which the space covered was 198 feet, 
while the electric car had attained 38 miles velocity and 
travelled 356 feet in the same time. As there is no dynamic 
jerk at the start such rapid starts are not unpleasant. . In 
the course of his paper the author described. the system 
of control invented by Mr. F. J. Sprague, whereby each 
controller on the various cars of a train is operated by a 
little pilot. motor from the driver's equipment, every 
саг thus working ав an independent unit in a con- 
nected train. Coupling streases are thus reduced to a mere 
differential minimum. The multiple unit system is thus 
applicable to trains of any length. The author also de- 
scribed the system of pick ap ftom the third rail. This is 
simply a cast-iron shoe of 15 or 20 lbs. which is dragged 
along the rail and lasts about a year. To show what 
electricity can do he quoted the daily 800 passengers 
between New Britain and Hartford with the old steam 
service with three car trains of 200 tons. The electric 
motor cara weigh 25 tons and carry 8,000 people daily 
with a much more frequent service. It is this frequency 
of service which secures passengers. Is it not a fact that 
people object to wait, and will take a slow omnibus which 
passes their street end rather than go by train which may 
involve some initial waiting even if the destination be 
sooner reached ? Active people especially are those who will 
add to the receipts of lines when a frequent service is 
introduced. ! | | | 


A Golden Fleece, —The story goes that some courtiers, 
who used every artifice to keep within the Royal favour, 
wished to make his Majesty believe himself to be an expert 
angler. But there was no bite, and the King got angry. 
Thereupon the courtiers secured possession of the first fish 
they could lay hands upon, and gave secret instructions to а 
diver to fasten it to the end of the line. The game would 
perhaps have answered had not a smoked fish been fastened 


~ there in error. Royalty knew the difference, with the result 


that someone suffered. Without pointing a moral to adorn 
this tall tale, we may remark that a recent event recorded in 
America is just about as good. A certain Baptist minister, 
blessed with the name of Rev. P. F. Jernegan, like all good 
Baptiste, had a great belief in water. He found no difficulty. 
in obtaining both gold and silver from the bottom of the 
gea, and the Electrolytic Marine Salts Company came into 
existence for the purpose of working out his secret process. 
Gold and silver was obtained, it is true, but we have seen it 
stated somewhere that there were confederates, and a diver 
was in the parson's employ. Someone discovered a neatly 
laid deception scheme, after the style of the smoked herring 
story, and now it is stated that the Electrolytic Marine 
Salts Company has stopped the issue of stock, pending 
further investigation, as the inventor of the process 
being, as we remarked, a good Baptist, has again 
testified to the efficacy of water treatment by himeelf setting 
sail for Europe by the first ship without giving notice to 
his associates. It seems that the company has collected 
about a million dollars from the public and paid to Mr., 
Jernegan $388,878. Those connected with the Boston office 

are stated to be men of honourable reputations, who will 

spare no effort to ascertain if there has been any deception. - 
Our New York namesake suggests the following refrain for 

& chorus to be sung by the stockholders of the now celebrated 

Electrolytic Marine Salts ompong Done again 1 

Jernegan gone again! Will he pay back again? Neer 

again!" The whole of which story we take Cum grano 

salts ! 5 ' 
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THE STARTING OF GAS ENGINES. 


L’ Industrie Electrique remarks that the production of 
electric current at cafés and other public places by inde- 
pendent means and gas power is attended with economy as 
compared in general with the purchase of current from 


outside, but adds that a universal inconvenience of gas 


engines is the putting of them in motion, which, while often 
difficult in small sizes for the attendant to accomplish, is 
Tu beyond the power of a single man in sizes of 25 or 50 
P., а common power to-day. In certain installations, 
where the motors drive a common shaft by belting, which, in 
turn drives the dynamos, a small gas engine is provided to 
set the shaft in motion, and to start one of the larger 
engines, which in turn is able to set the remainder in motion 
as required. 
On the other hand, numerous installations are provided 
with accumulators, which serve not only as a reservoir of 
energy during the stoppage of’ the engines, but also as 
regulators of the current, preventing the alternate brightness 
and comparative dullness of lamps consonant with the 
0 


So arranged, it is the custom to borrow the power 


necessary to put the engines in motion by utilising the 


peculiar property of shunt-wound dynamo: to асі as motors. 


under the action of a current the reverse of that they them- 
selves generate, the rotation being in the same direction. 

In fig. 1, D represents a dynamo driven by a gas engine. 
I, is the shunt winding, and k is the field rheostat. 


Vllil]---------- ШТ tu | 


Fic. 1. 


The dynamo being coupled to the distribution bara by one 
or two switches, 1, F, of which r in general is automatic, the 
bars being themselves coupled to the accumulator, it is clear 


that if we so place the switches we shall send a current: 


inversely to the normal throngh the armature, and through 
the field, if the rheostat of the exciter is not open, a current 
of the same sense as the ordinary excitation. The resulting 
conple causes the dynamo to revolve in the normal direction. 
If. we do this the dynamo, having to turn the motor against 
considerable resistance, will acquire in time a speed corre- 
sponding with the difference of potential of the. current 
applied to it, and the current will attain an intensity suffi- 
cient to burn the armature, unless the belt slips, when the 
dynamo may even be injured by centrifugal force. It is 
thus necessary to moderate the current at the ontset by intro- 
ducing such a resistance as may be progressively reduced, 
and so command the current as to avoid over-heating on the 
one hand and over-running on the other. In the figure 
the rheostat, R, should be arranged with one part 
always in circuit during starting, so that in neither case 
shall a dangerous intensity bo attained, and the other half 
divided into à largo number of sections to be successively cut 
ont. A second rheostat, Rl, the moving contact of which 
is the same as that of the principal rheostat, is to be coupled 
to an insulated contact at the head of the field regulator on 
which rests the handle of this latter during starting. This 
rheostat will be divided into as many sections as possible, 
but will be placed entirely outside the circuit before the 
moving contact of the principal rheostat attains its fall 
position, so that the excitation, and. consequently the 
magnetic field, shall be bronght to maximum value at the 


moment of starting: The large number of sections of the 
rheostat is necessary to prevent sparking, which will bs 
the more strong as self-induction is considerable. 

To put the motor in motion under these conditions, the 
switch of the field regulator is placed on the insulated contact, 
and the switch, 1, is closed, leaving open the switch, r. The 
movable double contact of the rheostat, R ni, is moved to 
excite the field progressively, and send current into the 
armature, creating a couple sufficient to overcome the resist- 
ance of the engine. Obvionsly the compression should be 
suppressed in order to reduce the effort. When starting has 
once been effected the acceleration is rapid, and the current: 
borrowed from the accumulator diminishes; compression is 
re-established, gas is introduced, the runner of the rheostat 
may be put back, nevertheless the current should be allowed 
to nearly equalise itself in order to diminish sparking. . 

The rheostat, Rl, might be omitted by placing at once the 
handle of the field regulator to the extreme right, but in this 
case the excitation of the dynamo would be diminished by 
the presence of the rheostat, в, in the circuit. Moreover, 
the omission might be dangerous to the armature, Figures 
of the power necessary for starting will be of interest. The 
author cites a few :—At the Government printing office, five 
Charon motors of 45 H.P. each drive Fives-Lille dynamos 
of 250 amperes at 40 volte. To make a sure start requires 
a current of 90 to 110 amperes, and at most 110 volta, or a 
rate of, say, 10,000 to 12,000 watts, compression being sup- 
pressed. Speed sufficient to allow gas to be introduced is 
obtained in 25 to 80 seconds, | 

At the Polytechnic School two 25-H.P. motors are coupled 


to a very heavy shaft, 15 metres long, and carrying the belta 
y 


of the two motors and of the two dynamos, and very heavy 
pulleys.. Starting is freely effected with 70 amperes of our- 
rent, 110 volts by the shaft alone, the motors being discon- 
nected, Speed at once increases, and the current needs to be 
reduced to 15 or 20 amperes after а dozen or 20 seconds, to 
prevent over-running.  Onoe the shaft is running, the 
coupling of one of the motors calls for 50 amperes. In 
another case a 50-H.P. motor, driving a dynamo of 110 
volts by 250. amperes, takes scarcely 85 or 90 amperes to 
start, and a second motor of half the power, with counter- 
shaft, year zin na e 20 Wee н 
appears from the es that the necessary starting effort o 
an engine and DUAE is not far from two-fifths that of the 
maximum power produced, and that the time required is very 
short, and the consumption of current insignificant. 


Fig. 2. 


Liquid rheostats might find a field in this connection, but 
would require to be so arranged as never to allow short 
circuit of the armature, and the value of the resistance must 
never be below a certain figure. 

It is interesting to note that a single rheostat may be 
made to serve for starting any number of motors and 
dynamos, a simple commutator devioe allowing any machine 
successively to be sy oa in the starting circuit. The 
arrangement with two dynamos is shown in fig. 2, the two- 
pole commutator, c, being coupled by one axis to the final of 
the armature rheostat, R, and the other to the rheostat, 
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p 


ynamo needs starting. O 
up to speed the rheostat, в ni, is brought to the dead point; 
C is then at rest before exciting the machine, and 
closing the automatic switch, F. The same arrangement ів 
made for four or five machines, or more. The arrangement 
may equally well be enpor to start any motor from any 
running machine, as well as from an accumulator. 


LODGE’S SYSTEM OF SYNTONISED 
WIRELESS TELEGRAPHY. 


Tat the Marconi system of wireless telegraphy has achieved 
considerable practical success is well known to readers of the 
ELECTRICAL Review. Messages have been sent over а 
distance of 16 miles, and printed in dot and dash on the 
hae noi beso ver grees when pd with the speed of te 
not been great when com ө of the 
ordinary line wire but there are many exceptional circum- 
stances in which that drawback may be more than counter- 
balanced by the several advantages of the Marconi system. 
One thing, however, the Marconi m has yet failed to 
do, that is, to transmit messages which will only be recorded 
by a single selected receiver. In the aT days 
ni system there was much talk about being done, 
by taking advantage of the principle of resonance; but it 
has been found that in practice this principle cannot be 
utilised by the Marooni apparatus. The theoretical conditions 
under w synchronism or eyntony сап be made effective 
in telegraphy by electric waves have been thoroughly investi- 


Dr. Lodge, and the results of his investi ns 
bodied in practical form in a в of 


ave been em 


apparatus which has already been explained in general terms 


in the ELECTRICAL REVIEW, but which we are now able to 


deséribe in greater detail. 


In Lodge’s invention the method of interoommunication 


consists in utilising certain processes and a tus for the 
purpose of producing and detecting a sufficiently prolonged 
series of rapid electric oscillations, and in so arranging them, 
that the excitation of a particular frequency of oscillation 
at the sending station may cause a telegraphic instrament to 
respond at a distant station, by reason of being associated 
through a relay with a subsidiary cirouit capable of electric 
oscillations of that same particular frequency, or of some 
multiple or sub-multiple of that frequency. Other distant 
stations will similarly be caused. to receive messages by ex- 
citing at the sending station alternations of different fre- 
quency. Individual messages can thus be transmitted to 
individual stations without disturbing the receiving appli- 
ances at other stations which are tuned, timed, or syntonised 
to a different frequency. Each station is usually provided 
with both sending and receiving в us. . 

A complete system of Hertzian wave telegraphy may be 
said to consist, in its simplest form, of an arrangement 
. shown diagrammatically in fig. 1, where a represents the 
emitting apparatus, and B the receiving a us. In the 
emitter illustrated in fig. 1, electricity from a suitable source, 


such as а Ruhmkorff ooil, a, is supplied to a pair of con- 
ductore, which di e into each other from knobs 0 and c, 
and thus excite oscillations, which emit one or two waves 
before they are damped ont. 


gap called the “ gap 
area and its knob is placed a self-inductanoe coil, i. ., à ool 


"of the 


. supplementary pair of spark gaps, 


The receiving circuit consists essentially of a collector, d, 
a coherer, в, a battery, f, or other suitable source of current, 
and a telegraphic receiving instrument, g, all in electrical 
connection as shown. | 

In Lodge's gystem is a definite radiator consisting of a con- 
ductor or pair of conductors мере by the letters А Л! 
in fig. 2 and following figs.). These conductors are of large 
E pis may be ideis either y a ч bing 
prefera VV one of them beir 
Шо cath: when dal ). Toh end М i a 
joined a pair of polished knobs, л? 5% (protected by glass 
from ultra-violet light), which form the adjustable spark 


. Between either capacit 


of wire or metallic ribbon, 3“, preferably insulated with any 
solid or fluid insulator, as in fig. 2, or in air, and of а shape 
suitable to attain the test inductance with a given 
amount of resistance. The object of this coil is to prolong 
the electric oscillations occurring in the radiator, and во con- 
stitute a radiator of definite frequency or pitch, emitting s 
succession of trne waves. ‘his rend i 
receiver. possible, because the i 

depends on the fact that the total number of oscillations in 
а suitably-arranged circuit is very so that a very 
feeble im is gradually strengthened till it causes a per- 
ceptible effect, on the well-known principle of sympathetic 


resonance. 

The electricity is supplied to the radiator by a Ruhmkorff 
coil, a Tesla coil, or an influence machine, in one of three 
different ways according to circ ances, — | 

The first way is by leading wires from the machine to the 
two discharge knobs, A? A3, which gives a discharge which 
follows on a fairly steady electrio strain. 

The second way consists as shown in fig. 3, in having a 
в, Ае , (which are called 
“supply gaps”), one knob of each (called the receiving 


M Nl! m 
— 1 eee 


knob), being attached to the middle or other convenient 
point of each capacity area, ^ xl, and the other knob of each 
pair (called the supply knob) being connected by wires, ^", 
to the Ruhmkorff coil, a, and brought moderately near the 
first, во that when the coil is in action the capacity areas 
shall receive their positive and negative charges b dis- 
ruption, that is, in a sudden manner, rather by the 
slower process of metallic conduction. They are then left 


to discharge into each other through the coil, Б^, 
and across the short spark gap between the knobs, А? Л". 
The best width of this gap i and it 


on 
may be closed al without ing the action. The 
gap between the knobs, Л? A3, may, if desired, be closed by 
" "On th А third plan, as indicated Le 

n the thi , ав indi in fig. 4, a jar or 
other suitable condenser, j, is in in D of the 
wires, 48, leading from the coil, a, to the supply knobs, so 
that the knobs are supplied from the onter, that is, the 
uninsulated coat of jar, while between the inner coats 


also consisting of two knobs, h}° 2", 

coats of the jars must not be insulated from each other ; they 
are usually joined by a self-inductanoe оой of fairly thin 
wire, k, 80 a8 to permit thorough charging. When the dis- 
charge ooours, this wire acts as an alternative path, but on 


or coil terminale, а third spark gap, called the E gap, 
is arranged. outer 
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account of its self-inductance does not prevent the sparks at 


the supply gaps. 

By beth the methods described with reference to figs. 8 
and 4, the two capacity areas, Л, Ai, which, together with the 
indactance coil between them constitute the radiator by 


aerial iré er impulsive rush, are charged. The : 
vantage o 


is that charges so communicated are left 


ad 
to жетй free from any disturbance due to maintained 


connestion with thesource of electricity, and therefore oscillate 


longer and more simply than when supplied by wires in the — 
Moreover, the capacity areas of the radiator are 
thus more conveniently employed as the capacity areas of a ^ 


usual way. 


receiver without need of disconnection. 

The arrangement described with reference to fig. 4, illus- 
trates moat completely the method of charging the capacity 
areas, Л, Al, with an impulsive rush. 


The action is as follows :—The Ruhmkorff coil a charges 
the jun A whole outer Wi oe and disohs 
them at the starting gap, A". is spark precipitates a di 
charge at the supp y gaps, ^" h°, and siquis y Lege the 
capacity areas, Л Al, with electric charges, w surge 
through the connecting оой, At (divided into two parts in 
this figure), and spark into each other at the discharge gap 
between the knobs, h, A35. This last discharge is the chief 
agent in starting oscillations which are the cause of the 
emitted waves. But it is permissible in the arrangements, 

figs. 8 and 4, to close this last gap when desired, and во leave 

the oscillations to be started by the sparks at the supply gaps 
alone, their knobs, in that case, being polished and protected 
from ultra violet light, so as to supply the electric charge, 
in as sudden a manner as possible. - 

Spheres or square plates, or any ether metal surfaces may 
be employed as capacity areas, but for the of com- 
bining low resistance with great electrostatic capacity, Lodge 
prefers cones or ees gs or other diverging surfaoes, with 
vertices adjoining, their larger areas spreading out into 
space. А single insulated surface may be used in conjuno- 
tion with the earth, the earth or conductors embedded 
thereiu constituting the other itely charged surface. 
Radiation from an oscillator consisting of a pair of capacity 
areas is greater in the equatorial than in the axial direction, 
and, accordingly, when sending in all directions is desired, 


Fra. 5. 


it is well to arrange the axis of the emitter vertical, More- 
over, radiation po in a horizontal р that is, with 
ja electric oscillations кы is = ikely to be absorbed 
uring it& passage over ially conducting earth or water. 
A pair of insulated capacity areas arranged for long distance 
signalling is shown on the left-hand side of fig. 5. | 
Fig. 6 shows a single insulated Ay verd area, h, with the 
earth acting as the other surface, and leading up to the spark 
knobs, , ЛЗ, by а triangular sheet or cone, A, во as to 
afford good conductance even to rapidly alternating currents, 


The wire, he, in this case leads to one terminal of the Ruhm- 
korff coil, a, the other terminal of which is taken to earth. 
The capacity area, л, is insulated as shown at 4", 


Fra. 6 


Fig. 7 shows an arrangement which will catch the wind 
leas, and which is fitted with a syntonised coil, A‘. 


Fig. 8 shows an insulated metal surface, in the form of a 
roof, 4, of a shed or building, which may: be used as a 


2 
aj 
D 


cw, 


p^ 
~ 


Fira. 8. 


capacity area, suitable connection and apparatus (not ehown) 
fos ешп or receiving being placed inside the little 
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The self-inductance coil, represented at A* in all the 
figures, is a coil of highly conducting wire or.ribbon, well 
insulated by air or by some other medium, as already 
described, or else covered to a sufficient thickness with 
insulating material. It may be either a flat coil, enclosing a 
plane area and shaped во ав to have a maximum self indust- 
ance for a given resistance, or it may be a cylindrical coil 
wound on a finely sub-divided iron core, as shown at m, fig. 9, 
either ring-shaped, or U-shaped, or straight. 


The discharge knobe, A?, A5, may be arranged at опе 
end of such a coil as shown in figs. 2, 8, 7, and 9, or the 
coil may be in two halves, with knobs inserted in the middle 
at pleasure. 

Several such coils, A‘, /r, Air, with their knobs, I, 177, 
Mr, may, as shown in fig. 10, be arranged for use with a 
Bingle pair of capacity areas, and any one of them may be 


Fia. 10. 


brought into action by a snitable switch. Thus the desired 
frequency of vibration or syntony with а particular distant 
station may be attained by replacing one coil by another, 
for the frequency can be adjusted either by varying the 
capacity of the condenser or jar or other conductor employed, 
or the charged body, or, on the other hand, by varying the 
number and position of coils or other portion of the dis- 
charge circuit. That discharger is in action whose spark 
gap is allowed to operate, and a switcb, A! в! сі, can deter- 
mine which of a set of different coils shall be utilised. 
Fig. 11 illustrates the form of switch indicated at fig. 10. 


Fra. 11. 


An alternative plan to that described in fig. 10 is to con- 
nect the capacity areas through one pair of knobs and a 
aingle large coil of & considerable number of turns, as shown 
in fig. 9, and to have keys or plugs or switches, s! and 82, 
whereby some of the turns can be shunted ont of action, во 
that the whole or any smaller portion of the inductance 
available may be used, in accordance with the correspondingly 
. tuned receiver at the particular station to which it is desired 
to signal. This arrangement may be used in lieu of, or in 
combination with, interchangeable inductance coils such as 
are Shown in fig. 10 ; in the latter case they are useful for 
correcting slight errors in tuning for any one station. 

Another plan, and one well adapted to secure accurate 
tuning, is to arrange some or the whole of a syntonising 
coil so that its ade may be made to approach or recede from 
one another. The one is named by Lodge an adjustable 
coil, and the others replaceable or interchangeable coils. 


A? М, is left open. 


A receiver, or resonator, consists of a similar pair of 
capacity areas connected by а similarly shaped conductor or 
self-indactance coil, the whole constituting an absorber 
arranged ко as to have precisely the same natural frequency 
of electrical vibration as the radiator in use at the corre- 
sponding emitting station ; but it must not have a spark 
gap such as A? Л%, or if it have a spark gap the rame must 
be carefully closed, or shunted, or bridged across by a good 
short conductor, for example like fig. 11, before the arrange- 
ment can be properly ав в receiver. 

Referring to fig. 3, it will be seen that that diagram illus- 
trates a combined emitting and receiving apparatus. When 
in use as а radiator, the gap between the discharge knobs, 
When utilised as a resonator, the said 
gap is closed by the shunt, 4° (shown on a larger scale, fig. 11), 
and the coherer, e, battery, f, telegraphic receiving instru- 
ment, g, are connected through a thin wire, z, from each end 
of пе inductance coil, 2 (i. s., from each of the capacity 
areas). 

If the Ruhmkorff coil, a, had been actually connected to 
the capacity areas, A Al, as in fig. 2, then it must be detached 
and substituted by the coherer circuit when a receiver is 
required; but if the charge has been supplied through gap: ar 
in figs. 8 and 4 (and this is the best plan), then the Ruhmkorff 
connections can be left unaltered, as it in no way then affects 
the action of the resonator, provided always that the coil is 
not put in action while the receiving circuit is connected up. 

A coherer consists of any arrangement which drops in 
resistance on receipt of an electric impulse, and rises to its 
old resistance on Би subjected to a mechanical impulee, 


such as а tremor or tap. 


A coherer circuit is any known arrangement for observing 


or recording effects due to fluctuations in the electrical resist- 


ance of a coherer. 

Lodge makes use of Branly’s coherer, in which a pair 
of conductors are embedded in metallic grains or powder or 
filings. He prefers to use selected iron filings of uniform 
size, sealed up in a good vacuum, and with communicating 
surfaces or electrodes reduced to points of thin platinum 


wires fused into the glass with their ends close together. 


Instead of the Branly or other well-known coherer, Dr. 
Lodge also makes use of the coherer illustrated, fig. 12, 
wherein a point, л, resta lightly on a flat metallic surface, o. 


FIG. 12. 


For instance, a needle point of steel or platinum may make 
light contact with steel or aluminium or other spring like à 
watch spring, straight or bent, fixed at one end, p, and 
delicately adjustable by a thumb-screw, 0, at some other 
part, ко as to regulate the pressure which it exerts on the 
fixed needle point. 

Whenever an electric wave or impulse from a distant 
radiator arrives and stimulates electric vibrations in the 
syntonised resonstor or absorber arranged for the purpose, 
the delicately-adjusted junction of the two metals, or of the 
metallic or other particles which are connected up to the 


resonator so as to feel these vibrations, suddenly and greatly 


changes its electrical resistance, and this diminution of 
resistance enables a local battery to actuate a relay, or % 
telephone, or other telegraphic instrument in circuit there- 
with. . 

To break contact again, or to restore the original greater 
resistance, апу form of mechanical vibration suffices. Lodge 
mounts on the stand of the coherer either a clock or a 
tuning fork, or a cog-wheel, or other devioe for causing 8 
shake or tremor of sufficient intensity, maintaining it in 
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motion by either a spring or weight, or by electrical means. 
In fig. 12, т and s are two wheels of a clockwork train. 
Upon the arbor (or on a disc mounted thereon) is a series of 
serrations or the like, ? (shown exaggerated in the drawing), 
which as the wheel rotates effects the vibration of ‘the lever 
or spring, o. Such a tapper as is used in dentistry likewise 
serves very well Or the mere motion of any clockwork 
attached to the stand will suffice. An exceedingly slight, 
almost imperceptible tremor is all that is usually needed. 

The diminution of resistance takes place instantaneously, 
and contact is broken again in a уёгу small fraction of 8 
second later. The instant it is broken the junction is 
ready to receive a fresh signal. The rapidity of signalling 
depends on the quickness of response of the signalling instru- 
ment, and it depends also on the rapidity with which the 
mechanical arrangement can break or interrupt the cohesion 
directly after the electrical stimulus has established it. 
Lodge has found that when a telephone is used the coherer 
restores itself without specially arranged tremor, and that a 
telephone is the quickest responder that can be used 

In the coherer circuit the coherer is usually arranged with 
the coherer in simple series with a battery (voltaic or ther- 
mal) and a galvanometer or other indicator or recorder of 
fluctuations of current. The terminals.of this series of in- 
struments are then connected to the capacity areas of the 
receiver close to its self-inductance coil, во that this same 
coil of wire completes and forms an essential part of the 
coherer circuit. The coherer is thus affected by every 
electrical disturbance occurring in the connecting coil or 
in its capacity areas, and by the aid of the battery at once 
enables the telegraphic or telephonic instrument to appreciate 
and indicate the signals. This plan is shown in fig 13. It 
18 an Improvement on any mode of connection that has pre- 
viously been possible without the connecting coil. 


Fia. 13. 


In some cases Lodge, as shown in fig. 14, surrounds the 
syntonising coil of the resonator with another or secondary 
coil, м (constituting a species of transformer), and makes this 
latter coil part of the coherer circuit, so that it shall be 
secondarily affected by the alternating currents excited in the 


Fid. 14. 


conductor of the resonator. The coherer is thus stimulated 
by the currents in the secondary coil, and not primarily by 
the currents in the syntonising coil itself, the object being to 
leave the resonator freer to vibrate electrically without dis- 
turbance from attached wires. | | | 

In all cases it is permissible, and sometimes desirable, to 
shunt the coils of the telegraphic instrument by means of a 
fine wire or other non-inductive resistance, as shown at :v in 
fig. 13, in order to connect the coherer more effectively and 
closely to the capacity areas or receiving arrangement whereby 
it is stimulated. 


Dr. Lodge has not yet published the results of any experi- 

ments in which distances have been traversed by means of 
his signalling apparatus as great as those that have been 
attained by the Marconi system. A few months ago he 
informed us that he had transmitted signals over & distance 
of one mile, without any perceptible falling off in the 
efficiency of the apparatus. This points to much better 
results being achieved. The utilisation of resonance would . 
appear to indicate that the inconvenience of the long vertical 
conductor in the Marconi apparatus may be altogether got 
rid of. - The resulta of further experiments with Lodge's 
apparatus will be eagerly looked for by those interested in 
this subject. 2 : we * 


ON THE SMASHING POINT OF A GLOW 
| LAMP. 


By Е. W. OARTER, B.A. 


Тн fact that the candle-power of a glow lamp diminishes 


as it approaches the end of its life, makes it, in the case of 
many brands of lamp, cheaper to throw away the lamp at a 
certain period of its existence than to let it burn out. It is 
the object of the present article to show when, in the life of 
a lamp, the user will have had the best value for his money, 
y in technical parlance, to find the smashing point of the 
amp. | 
The smashing point of a lamp depends not only on 
its life characteristics, but also on its cost, and on the 
cost of electrical energy—the greater the first cost of the 
lamp and the lower the co3t of energy, the longer may it be 
advantageously kept in usé. Prof. Ayrton, has advocated 
using glow lamps, where energy is dear, only for a portion of 
their life, and then selling them, where energy is cheap, in 
order to advantageously burn them out. | 
Other considerations than mere economy may, however, 
make it advantageous to remove lamps from use before their 
light has largely diminished. "Where & uniformly good light 
is required, it may be desirable to take the lamps out of use 
comparatively early. Then they may be transferred to such 
offices as require less light, or to rooms where the fittings 
have been installed oloser together for the p . if 
the cost of transfer be added to the initial cost of the lamp, 
the following determination of the smashing point will 


apply. | a 
Let the full-line curve in fig 1. represent the average re- 
lation between candle- power, in a definite direction, and time, 


206, 0€ 


e J 80 TV 
е 
ot wr 


AREA COEB 
“= 
^» 
— 2 


7 = CANALE 


- — - KILOWATTS — 


че 2 30 ass 3M си To» poo 7 rete WM 
HOURS | 


Fra. 1. 


for lamps of a particular type, run at normal voltage ; and 


the dotted curve, the relation between the power taken and 
the time. Then, in апу time, represented by о N, measured 
from the beginning of the lamp’s life, the amount of light 


* See Electrician, September 29th, 1893. 
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obtained from the lamp, in candle-power hours, is represented | 


by the area о A P м, and the amount of energy usd 
by the lamp in that time is represented by the area 


o BON. If to the latter area be added an area OD EB, 
representing the total cost of the lamp—the unit of oost - 


being the price of a unit of energy—the i area BO 


obtained, +в, O C D E B Q N, will represent the total ex- : 


penditure on the lamp to time х. 

The smashin 
total amount of light obtained to the 
lamp is as great as possible, that is, when the ratio of the 


area OA P N, to the area OC DE BON, is as great as possible. 
Calling these areas A and А! respectively, we have to deter- 


mine the time when R is a maximum. 


When this is the case— 


d A 
ac) TUS 


144 dal 

or 4 4 А ту = o, 

but се a PN = y, let us gay, 

and TA = ox = у, sy, 
cr 

: k-de 


We thus have to determine the time when the ratio of 
A to A! is the same as the ratio of у to y!. We can do this 
with sufficient accuracy as follows: Find the ratio of a to A, 
and y to y! for a time represented by N, and also for a time 
represented by N!. Along N P set off N L equal to 


ni and N M equal to 2 for the time м, with similar points 


LI, Ml, along м! Pl, join L LI and u м! interseoting in x, then 
clearly at the time represented by the abscissa of х, 


it A approximately, and this instant of time is theamashing 


point. Thus, in the case of the lamp to which the curves in 
the figure apply, if the cost of the lamp be 1s. 6d., and the 


cost of energy 6d. per unit, the value of Ir at 500 hours is- 


278, and of yi 295, whilst the value of ~, at 700 hours is 280, 
and of y 278. Thus the smashing point, determined by 


the construction given, is at about 670 hours from the com- 
mencement of the life of the lamp. 


It may be noticed that initially R is zero and increasing, 


so that the first stationary point which it passes through is a 
It is conceivable, though hardly likely, tbat it may after- 
wards paes through a minimum and then another maximum, 
but the question of whether the instant obtained as the 


tangent to the 


oint will be reached when the ratio of the 
expenditure on the 


the Prince of Wales, and 
other members of the Royal family, and one or two Cabinet 
i M i had 


smashing point really corresponds to а maximum value of 
^ is immediately settled by observing whether’ the tangent 
to the candle-power curve, at the point corresponding to the 
tlie obtained onta the axis of аре toner oF later b йе 
-curve at corresponding to 

same instant of time. Thus in fig. 2, if P and о be points 
on the two curves corresponding to 670 hours, and P т, а т! 
be tangents to the curves at points, cutting the time 
line in т and т!, 21 is a maximum at this time if от is lex 


than o T, This can be seen as follows :— 


P А) — 2 ( ІФА _ 4 
из NW (DN ай dè)’ 
d [А | 
when 7. 4) = O. 


If RI is & maximum, = (4) is negative, thus 


Al 
“ш ~ у is negative. 
Now : 1 =- 1 7 
* J- 4 5 


Thus R is а maximum if 
y! 


-y ¥ ia negati 
y ¥ + y in negative, 
e 1 
dd N : T (v T — x т!) is negative, 
‘or if NT — N T! is negative; 
that is, if м T! is greater than N т. 


Thus, in the case of the-Jamp whose curves are given, we 
Bee that the ratio of the total candle-hours obtained to the 
total expenditure is a maximum at 670 hours, and does not, 
as far as the curves go, pass t h a minimum. 

The particulars required to оо the curves should be 
known to the makers of the lamps, and a table giving the 
smashing points for different values of the ratio of the cost 
of the lamp to that of a unit of energy would, if reliable, be 
of considerable value to large consumers. 

The curves given F 
and so show the sort of thing one might expect. 


MARCONI TELEGRAPHY. 


few weeks some interesting and important 
iments have been made with the Marooni E b 


DvuRrING the 


experi system by 
the Wireless Telegraph Company between the Royal Yacht 


'Perfeot signals are stated to Dare passed both ways d 

ect are to have ways during 
the whole 10 days of the trials, no 1 fon first 
to last. Numerous m passed between the Queen and 
ween the Prince and a number of 


Ministers. Mr. charge of the trials. Every 
пок араа кана оа чао the condition 
of the Prince by wireless telegraph. М also 


| CABAL ES 
че! between the Duke and Duchess of York, and the 
who 


great interest in the system while on board 
V instrument room. 

he height of the mast on shore was 105 feet, and that of 
the top of the wire from tbe deck of the Osborne was 88 feet. 
The yacht was moored in Cowes Bay, at & distanoe of nearly 
two miles from Osborne House, „535 Беше 


in sight of one another, as they were sen yt bya 
ve 


to the rear of East Cowes, which would 


ай: 
Ка. | 


- 


TT 
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iignilling impossible between these two stations by means of 
ay optical system. The messages varied in length, some 
having as many as 100 to 150 words, which is tantamount to 
1000 letter. Mr. Marconi’s assistants were on duty from 
дат, mtil 7.80 p.m. without intermission during the whole 
prod. Towards the end of the time, on the 10th inst., the 
теш on a cruise towards Sandown, and the messages 
vae received correctly close off the Nad lightship, which is 
mored off Bembridge. On the way there, when under steam, 
lengthy message was received by the Prince from the Duke 
o Connaught, and the reply was successfully despatched, 
Шод well out of sight of Cowes and Osborne. On the 12th — 
inst, the yacht cruised as far as the Needles, or rather outside, 
aod went on until the instruments picked up Alum Bay station 
—the Needles Hotel—continuing in communication with 
them all the way, perfect messages being passed to and from. 
(ommnsication was kept up throughout the cruise with either 
he Osborne station or the Wireless Telegraph Company's 
on at Alam Bay. During the whole of the cruise the 
(borne pole was obscured, and all the messages had to pass 
land, and the Alum Bay pole was also obscured until 
‘ming right into the Bay, on account of the station being 


аф, 


Fic. 1.—DeEpositine Room. 


Sinated very much below Heatherwood. The messages were sent 
0 Alam Вау from a distance of nearly 7} miles, although the 
lying between was exceedingly high; in fact, it was 
the highest land met with during the time. It was so 
that the poles were screened by hundreds of feet. 
e of Wales and other Royalties gave expression 
oni of their high appreciation of his system, and 
nt at the perfection to which it had been 
The Prince presented Mr. Marconi with a souvenir 
of a handsome scarf pin, and wished him every 
is very interesting invention. 
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COWPER-COLES'S ELECTROLYTIC METHOD 
FOR THE EXTRACTION OF ZINC FROM 
REFRACTORY ORES. 


Dunmad the last few years considerable attention has been 
given to the treatment of complex ores such as those 
existing at Broken Hill, which, on an average, contain about 25 
per cent. of lead, 20 cent. of zinc, and some 20 ounces 

ton. The following is a complete analysis 


of gilver ре 
of a sample of В ken Hill оге: — 


e 


a, Lead... 30°05 per cent 
Zinc "rr MF NE 
Silver . 06 ni » 
Manganes? „ 2 
Iron SU. « a 
Sulphur 48986 „ „ 
Alumina V A Ve 
Silica ... "ER TU oo %% SS a. в 
Oxygen, traces of gold, arsenic, &. 107 & 7 

100:00 ” ” 


The fine silver amounts 
to 22 ozs. 10 dwts. per ton 
of 20 cwts. 

Several attempts have been 
made, on а commercial scale, 
to deal with such ores, bat 
the difficulties that have arisen 
in practice have led to the 
abandonment of such рго- 
cesses. Extracting the zinc 
with sulphuric acid has been 
tried by Siemens & Halske 
and others. То obtain a satis- 
factory leach with sulphuric 
acid, it is essential that the 
ore should be roasted quite 
sweet, free from sulphur, which 
necessitates the ore being 
roasted for a long time at a 
low temperature. Even when 
the roasting has been done 
carefully, the extraction of 
the zinc has been very imper- 
fect, and the losses of the 
zinc excessively heavy, as it 
was found necessary to throw 
away а large quantity of the 
solution to get rid of the 
impurities, such as silica, 
manganese, and aluminium. 
The  Cowper-Coks process 
claims to have entirely overcome all these difficulties, and 
to have other substantial advantages both as re 
economical working and the purity of the products 
obtained. 

Experimental works have been erected in Cornwall 
to try the process on а commercial scale, the capa- 
city of the leaching vats being large enough to 
deal with 40 to 50 tons of ore per week. Fig. 1 
shows the arrangement of the electrolysing cells, also 
the circulating arrangements, the anodes being of 
sheet-lead and the cathodes of aluminium. The difficulty 
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of the roasting has been overcome in the Cowper- any copper that may be present, is then circulated 
Coles process by the addition of a mixture of other through a series of electrolysing cells constructed as 
ores, and the use of an air rake, which facilitates | shown in fig. 1, where the zino is deposited in the 
the process of roasting, and enables a sweet roast to form of metallio plates on an aluminium cathode, or in the 
be obtained with the | m : | 
expenditure of .a small | | siab of Deltas Jy = Ihot 

amount of fuel. The | 

object being aimed at is not 
to drive off the sulphur so 
much as to oxidise it. 


The ore, after being crushed ` y LS MEE 

dry and roasted, isscreened, —  — I; | тг = 

so ав to remove the very a la : 2 

fine dust or slimes, which | | шы р АЙ Н — . 

are treated by a special | | 13 


rocess in separate vata, 
ge. 2 and 8 The 
screened ores are placed 
in vata, as shown in fig. 4, 
which are provided with 
false bottoms or filter beds. 
Fig. 5 gives details of the 
discharge door, and fig. 6 
details of the electro- 
lysing cells. Тһе solu- 
tion employed for leaching. 
out the zinc is a w 
solution of sulphuric acid, 
which can be made from 
the sulphur dioxide driven 
off from the ore during the 
po of roasting. The 
eaching solution, after; | 
being drawn off from the SECTIONAL PLAN ON 3.3 | | 
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epuration tanks to remove Fie. 6.—DiscHARGz Door. 
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form of zinc sponge, whicb, when dried, forms a substitute for 
zinc dust, which is in considerable demand. ‘The voltage at 
the terminals of the dynamo is 60, the electrolysing cells 
being worked in series. It is found that by using a 
mitable strength of solution only the zinc and copper are 
removed from the ore, and that the other metals present are 
not dissolved. The residue, after the zinc has been leached 
out within a few per cent., is then washed to remove the 
soluble zinc sulphate. The lead and silver remaining in 
the residue can be extracted by any of the well-known 
methods, 


At a future date we hope to give a more detailed — 
tion of the process; but at the present time, pending the 
granting of certain foreign patente, we are unable to do во. 


CORRESPONDENCE. 


Electrical Work in Ireland. 


I note a reference to my name in your last week's issue 
under the heading “ Limerick.” Ав this reads rather 
peealiar'y, you will p:rhaps excuse my placing the true facts 

ore you. The Limerick Corporation have been in com- 
munication with me with regard to the пасо of electrio 
tramways, and it was arranged that I should attend a meeting 
of the Council. After which, arrangement was made for me 
to inspect the city, and also; the routes of the 
tramways company, with a view to advising the Corporation 
on the plans and proposals of that company. 

The гане may also e of interest respecting 
Queenstown Fermoy :—1 attended a special meeting 
d the Queenstown Commissioners to lain the electric 
lighting scheme I have prepared, which was approved. 
The Fermoy Commissioners have finally settled the agrec- 
ment for the establishment of an electric lighting under- 
taking by a company, and have approved the scheme I have 
prepared for carrying out the same. 


F. J. Warden-Stevens. 


C. Gan. rp (?).—We described the renewable incandescent 
lamp in our issne for January 28th, 1898, page 122. Your 
friend is quite correct; there are plenty of cheap incan- 
decent lamps obtainable—Eps. Егкс. Rev. 


BOILER INSPECTION. 


4 p r of the Practical Engincer calls attention to two 
ems of boiler inspection. By one system a boiler is rarely 
until after the lapse of some years. 


| 
1 
Ё 
E 
f 


many times over. 

very boiler if they work con- 

are to compare the condition of the boiler year 

by year, and their work becomes progressively easierand easier. On the 

їй system, afresh man sees a boiler every year, and the argument in 

iln pare of baden Bere f. be Lr bine Aae g ч\ 

a Я із a batter acq 

information. We confess we think the 

Tuer is the better. The inspector gets to know his men as well аз his 
ues, and this is often а great help. The regalar attendan 

ve 
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work of inspecting boilers, and putting down the information 
acquired in such a manner as to bs correctly weighed at head- 
quarters for report to the boiler owner, is done on the whole with 
remarkable accuracy. 

We have seen many series of reports by many men year after yoar 
upon the same boilers, and have su to note how very 
accurately the different reports of different men fit together. Pro- 
gressive deterioration may be traced through a series of years, until 
the boiler is finally condemned, and such a series of reports constitutes 
in itself a concise history of boiler making and boiler practice, for while 
the series is continuous as regards the numbers of boilers, the boilers 
themselves may have been changed two or three times, and at some 
old-established works, have been passed through the various stages of 
pressure from 20 lbs. to the modern 900 lbs. The accompanyiog 
sketches, the details of stays and of rivet seams, svfety valves, &c , all 
combine to show the progress of the boiler makers' art. А 

ys rimi of a modern boiler is a far easier matter than inspecting 
one of the old boilers of 30 years ago, set with low bottom flues and 
narrow side fines. The standard 8-feet Lancasbire boiler of to-day, 
free of such useless encumbrances as cross tubes in the furnace flues, 
can be inspected almost without the inspector becoming dirty if the 
sweep has done his duty. Probably ins rs are better aware than 
anyone else how useless the cross tubes in a boiler flue tube really are, 
and how very much more free of soot are the flues of a boiler which 
has no such cross tubes. The cross tubes add about £2 each to the 
cost of a boiler to the owner. They are absolutely useless as an aid 


to circulation, are most detrimental in the matter of good combus-. 


tion, are a very serious hindrance both to tion and to the work 
of the sweep, and they hinder the draught. At the same time they 
are not a source of strength to a flue tube, and the time has surely come 
when such additions oe to be condemned. If inspectors were 
asked they certainly would be. Етер if they add to the strength of 
the tube they leave the furnace unstiffened so that they are at most 
like so many {th links in a ;- inch chain. 


LEGAL. 


Tas Barron TBAMWAYS AND CaARBIAGE Company v. ТИШ NATIONAL 
TELEPHONE COMPANY. 


Виғови Mr. Justice North, in the High Oourt of Justice (Chancery 
Division) last week, on the application ex parte of Mr. Stewart 
Smith, on bebalf of the plaintiffs, Mr. Justice North granted an 
injunction over Wednesdsy, 17th inst. (with leave to serve notice of 
motion for that day before the Vacation J ea to restrain the 
defendants (in effect) from laying their wires (without the pre- 
vious consent of the plaintiffs) under that part of a street, 
called St. Augustine's Road, at Bristol, which the plaintiffs are 
liable, by the ways Act, 1870, to keep in —that is, so 
much of the street as lies between a distance of 18 inches on either 
side of the outer line of the plaintiffs 5 But his Lordship 
gave leave to the defendants to move before Mr. Justice Romer the 
next day to discharge the order, пров their informing the plaintiffs 
of their intention to do so. | 


Before Mr. Justice Phillimore, sitting as Vacation Ju on Wed- 
nesday, the matter came on for hearing. Mr. M Q.0., 
a on behalf of the plaintiff company, and Mr. Roskill for the 


t company. - 

Mr. Мотллали seid this was an application by the plaintiff com- 
pany to continue an interim injunction granted by Mr. Justice North 
on À 11%. yos vier iru “That Anane бо ee 
until Wednesdsy, August 17th, from placing, excep e consen 
of the plaintiff company, any wires across or beneath so much of the 
public road known as Augustine's Bridge, Bristol, as lies within 
the rails of the plaintiffs’ tramway, and a space of 18 inches on either 
side thereof.” Plaintiffs were a company authorised to lay tram- 
ways, and under the Act they were made liable to keep in repair the 
road between their rails a space of 18 inches on either side. 
Defendants were attem pigs a Бу aod their telephone ser- 
vice underneath and adjacent to the plaintiffs’ rails. 

Mr. Justice PHILLIMORB: Do you say they cannot cross the road 
underneath your rails ? 

Mr. MuLLIGaN: Not without our consent. Counsel read the 
Telegraph Acts and the Tramways Acts upon which he 
relied to support that contention. 

Mr. RoskILL, for the defendant company, said they had on several 
previous occasions carried wires for the equi inae service underneath 
the tram rails, and now, for the first time, plaintiffs sought to restrain 
them from so doing. Plaintiffs had had notice served on them, but 
now they said that these notices did not come to the knowledge of the 
general manager, or he would have sought to restrain the work. 

Mr. Justice PRILLIMORB: There is no equity in this matter. What 
we have to consider is not whether they have or have not stopped you 
before, but whether they have a right to stop you now. 

Mr. Батыш. да rts а оо ea e pad right, not a 
on pda , ore plaintiffs could su on an interlocutory 
order like eb 

Mr. Justice PHILLIMORB: There must be serious mischief to ba 
Ir. Roser 
Mr. quoted the case of the North London Railway Com- 
peny v. the Great Northern Railway Company in support of his 
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contention that unless the legal right was clear the 5 i 


could not get an interlocutory order. They bad not that clear legal 
right here. The status of the Telephone Company was that con- 
ferred under Section 5 of the Telephone Act cf 1892: “ Where the 
Postmaster-General has licensed апу company to transmit any tele- 
grams [а term including telephone messages] he may authorise such 
company to exercise such powers as are conferred on the Postmaster- 
General during the time and within the area of the license.“ Defen- 
dante claimed to stand in the Postmas'er-General's shoes, first by 


reason of this section, and then by the consent given by the Bristol 


Oorporation. 
r. Justice PHILLIMOBE: Les; and now you have to show that the 
Postmaster-General can do this. 

Mr. MuLLIGANM: I do not for a moment contest that defendants 
have the rights of the Postmaster-General. | 

Mr. RoskEILL argued that the point turned upon the construction 
of Section 13 of the Telegraphs Act, 1863, and the question how far 
the liability cast upon a tramway company to keep their road in 
repair entitled them to keep others away from the soil beneath the 
tramway. Under Section 4 of the Act of 1878, plaintiffs could 
compel the defendants to go to arbitration. They had no power to 
15 Dt their consent absolutely. What possible damage could be 

one 

Mr. Justice PHILLIMORB: My strong inclination, Mr. Roskill, is 
that you cannot base your саве on Section 13; but Ido not see why 
I should grant this injunction now. I can, of course, grant an 
injunction to restrain an apprehended or threatened trespass. You 
want your rights determined. Why should it not stand over until 
the hearing ? 

Mr. Могалн: Defendants can have this point determined within 
21 days if they will give us notice requiring our ccnsent. This was 
a serious matter for the tramway com They were about to 
adopt the ute of electrical traction, and this was only one instance 
in many on various portions of the line. | 

Mr. Justice PERILUIMOBER: D.fendants want their point decided. 

Mr. MuLLiGAN: Yes, but pending a decision, anything that de- 
fendants may do might greatly interfere with our traction. 

Mr. RosKILL: It would be at our risk. 

Mr. MuLLIGAW: Plaintiffs are in possession of this tramway. 
Defendsnts are teeking to disturb their possession. I submit it is 
not for the Court to take away possession from the party enjoying it. 

Mr. Justice PRILLIMORB: Really this is a question of the construc- 
tion of the statute. It seems to me that there ought to be an order 
to expedite the case, and that it should be tried by a judge imme- 
diately after the long vacation, in the meantine there being no 
injunction. | 

Mr. Мошщлдаалн submitted that the injunction ought to continue. 

Mr. Justice PHILLIMOBE: No; they must get their wires under 
these rails somehow or other. 

Mr. Козкпл, mentioned that a summons had been taken out by 
defendants at Bristol, under Section 9 of the Telegraphs Acts, 1878, 
againet the plaintiffs for obstructing them in the exercise of their 
work. If they could get an order on that summons, it might give 
tise to a special case, and the point would 
enn doubt. The summons should be heard on the 29th of this 
month. 

Mr. Justice PHILLIMORE: Oh! is that во? If you are going to do 
that I sball let the authorities in Bristol know what is my opinion on 
the construction of the section. You had better withdraw that 
summons, 

Mr. MULLIGAN repeated that it was a very serious matter for the 
defendants to lay their telephone wires under the rails when the tram - 
way was about to be worked by electricity. M 

Mr. Justice PRILLD40RB: You must give me an affidavit upon that. 
To prevent these telephone wires ever traversing the roadway, you 
know, is impossible. This isa public highway. It is not your close. 

Mr. MurLIGAN: Оле system must, then, Ъз so irsulated as to be 
kept away from the cther. I submit that in any case defendante ougbt 
to be put upon terms. 

Mr. Ju:tice PHILLIMORB: Then I think it should be part of the 
order that defendants ehould, if at the trial the Court should be of 
opinion that they had no right to place these wires beneath your 


rails, submit to such restrictions as would be imposed by an arbi- 


trator, if in the first instance they had gone to him? 
Mr. ROSKILL said he would submit to that condition. 
Mr. MuLLiGAN: They must give us notice, and not interfere with 
our traffic. : 
Mr. Justice PHILLIMORE : Yes, their work must be subject to that. 
I think you are delsying what will very likely bean important publio 
improvement, and I cannot see that you are suffering any pecuniary 
damage, because your rights will be determined at the In the 
very problematical event of the telephone wires doing you harm when 
you institute electricity on your tramwsys, you will be fully protected 
by the order that I shall make. 
Mr. RosxiLL undertook to apply for leave to withdraw the 
summons taken out at Bristol. 
Mr. Мадали mentioned that for a week or 10 days the tramway 
company had had to keep a large staff of men watching these rails. 
Mr. Justice PHILLIMORR: Iam going to save you that expense. 
His Lordship then directed that an order should issue that the 
defendants should apply to the stipendiary magistrate at Bristol for 
leave to withdraw the summons taken out under Section 9 of the 
Telegraphs Act, 1878, and should undertake, in the event of the 
Judgment of the Court being in the plaintiffe' favour, to make such 
provision as might have been required of them if they had had to 
ask for leave in the first instance. Also the order would direct that 
the trial should be expedited. | 
Beats eng! suggested Шш екеш шоша. be set down with- 
о ings. e parties pleadings tbey might apply. 
г. Justice PHILLIMORE: Yes; and costs to be costs in the cation. 


t to the Courts. in that. 


BUSINESS NOTICES, &c. 


Electrical Wares Exported. 
WEEK Enpine Аса 16тн, 1897. WEEE Enpise Аса. l6TH,1898 


£ s . & 8 
Adelaide "m .. 196 0 | Adelaide 288 oe 25 0 
Aden. Teleg. mat.. 30 0 Alexandria .. 27 0 
Alexandria. Teleg. mat. 238 0 Antwerp. se .. 45 0 
Auckland a .. 41 0 | Bombay... : ... .. 28 0 
Bombay ... a .. 151 0 | Bordeaux Кз *. 25 0 
„„ Teleg. mat. ... 438 0 | Boulogne А 225 0 
Boulogne 7 .. 32 0 | Buenos Ayres eee 9 0 
Brisbane. Teleg. mat. 438 0 | Oaloutta... 691 0 
Baenos Ayres ... .. 125 0 | Cape Town wo. 144 0 
Oslcutta E .. 326 0 | Colombo... . 287 0 
Cape Town 1958 0 | Demerara ; 9 0 
Ohristchurch .. 219 O0 T Teleg. mat. 640 0 
Cologne ... = .. 25 `0 | Darkirk... `... .. 902 0 
Colombo.. 21 0 | Durban ... ae .. 155 0 
Darban .. 39 0 | Halifax ... seg .. 950 0 
Flushing . 78 0 | Hamburg iss .. 280 0 
Genoa 8 O | Hobart s .. 468 0 
Gibraltar 1,525 0 | Melbourne е7 .. 189 0 
Hamburg - .. 145 0 | Paris ds .. 1.8 0 
Malmo. Teleg. mat. 27 0 | Penang ее .. 81 0 
Malta A .. 85 0 St. Petersburg .. 30 0 
Melbourne. Teleg. mat. 1,586 0 | Shanghai i .. 68 0 
Montreal 2m .. 41 0 | Sydney. 157 0 
Napier ... ee .. 28 0 | Wellington 25 0 
Newcastle Em .. 18 0 
Port Elizabeth ... .. 29 0 
Saigon is .. 50 0 
Santos. Te leg. mat. 716 0 
Singapore "s КИ? 5 0 
Stockholm. Teleg. wire 15 0, 
Bydney ... 25i *. 275 0 
Wellington — 417 0 
Yokobama ius . 1,158 0 
Total £9,565 0 Totel £4,286 0 


Acts Passed.—According to Tuesday's London Gazette 
the Royal assent has been given to each of the following Acts :— 
Electric Lighting Orders Oonfirmation (No. 5) Act, 1898; Electric 
Lighting Orders Confirmation (No. 7) Act, 1898; Electric Lighting 
Orders Confirmation (No. 8) Act, 1898; Electric Lighting Orders 
Confirmation (No. 15) Act, 1898; Tramways Orders Confirmation 
(No. 1) Act, 1898; Tramways Orders Confirmation (No. 3) Act, 1898; 
Sheffield Electric Lighting (Transfer) Act, 1898 ; Portsmouth Cor- 
poration Tramways Act, 1898; ded a and District Tramways 
Act, 1898; Chelsea Electricity Варр у. Act, 1898; Metropolitan 
Electric Sapply Company Aot, 1898; don United Tramways Act, 
1898; Whitechapel and Bow Railway Act, 1898. 


Annual Outing.— The fourth annual picnic of the 
employés of the Chloride Electrical Storage Syndicate, Limited, took 
place on Saturday, July 30th, at Worksop. After breakfast a drive 
of 25 miles through the beautiful estates of the Рокегіеѕ was taken. 
After a stay at Edwinstowe the drive was resumed, and an excellent 
dinner was provided at Worksop at 6 p.m. 


British Investments in Turkey.—The Financial News 
Berlin correspondent says that it is reported there that Sir B. 
Ashmead-Bartlett, M.P., who was staying recently in Constantinople 
with a view of obtaining from the Porte certain electrical concessions, 
has been advised to endeavour to come first to an understanding with 
the important German electrical concerns. Sir B. Ashmead-Bartlett 
has, indeed, been in Nurnberg and several other German towns—it is 
understood for the purposs of carrying. on negotiations with the 
German electrical companies. Во far, however, there is no news of 
any practical result having been obtained. | 


Books Received.— The Mechanical Engineer's Handy 
Office nar wan by Robt. Edwards, M.I.O.E. London: Orosby, 
Lockwood & Son. : 

“ Distribution de l'Energie par Courants Polyphasés,” par J. Rod 
Paris: Gauthier-Villars. 8 francs. 

Introduction to Algebra,” for the use of secon schools and 
technical colleges, by G. Ohrystal, M.A., LID. A. & C. Black, 
e Praitial Magnetism and Electricity,” by J. Reginald Ashworth, 

agne ^d А worth. 
London: Whittaker & Oo. 


Berchem's Automatic Steam Cylinder Drain Valve. 
—Mesers. W. H. Wilcox & Oo., Limited, of Southwark Street, S. E., 
have lately introduced this new valve for the purpose of providing 
a reliable draining attachment and allowing for the regular escape of 
water in the steam cylinders. For this apparatus it is claimed that 
owing to the few working parte there is nothing to get out of order. 
The steam losses, especially where the ordinary cylinder draia cocks 
are used without a steam trap, are so numerous that anyone who 
counts the actual cost of power under such conditions can realise that 
the application of a reliable and efficient automatic drain valve is 
becoming a necessity. Various iron works, mills, &., in all parte of 
the United Kingdom, as well as on the Continent, are using this. 
valve successfully. To obtain good results it is essential that the 
drain valve should be placed above the steam trap into which it has 
to discharge, во that the water may run into trap by gravity. This 
draining attachment is so constructed, that when starting the engine, 
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stam pump, or whatever it may be applied to, it allows of an un- 
interrupted discharge of all condensed Steam, and the valves do not 
close until the live steam attempts to pass. They will automatically 
open to allow even the smallest quantity of water to pass. It can 
also be applied to pipes in connection with heating apparatus. 


Catalogue.—Messrz. Davies, Kent & Stewart, of 17, 
Berners Street, W., have issued a well-arranged catalogue (35 peges) 
detailing, pricing, and illustrating various electric light fittings 
(lamps, switches, sockets, cut-outs, fuseboards, switchboards, &c.), 
also the necessaries for electric bells. 


Dissolution of Partnership.—Meesrs. F. Cammann 
and Р. Pendergast (Cammann & Pendergast, electrical engineers, 23, 
арт раи ан, Birmingham), have dissolved partnership by 
m consent. 


Electrical Department.— Mr. Fred. Swindells, plumber, 
ёс, has added an electrical department to his business in Blossoms 
Street, Stockport. 


Electrical Engineering in Mexico.— The Municipal 
Council of the City of Mexico has granted permission to the Socié ¢ 
de Sım Ildeforso to erect overhead conductors in the public streets 
in connection with the plant it is putting down to supply electrical 
energy for power purposes. 


Electrical Omnibuses.—It is stated that it is in con- 
ion to establish a service of electrical omnibuses between 


company and all debts due to the firm are to be n to the company. 
е late firm, and the 


trical Manufacturing Company inform us that they have received the 
order for the whole of the electrical machinery for the new municipal 
technical school at Hull. | | 


Liquidation Notices.—Meetings of the Esson Motor, 
Limited, were held on July 12th and A 5th, at 8, Old Jewry, 
E.O., when it was resolved to wind up voluntarily, and appoint Mr. 
J. O. Macgregor, of that address, liquidator. | 


Military Tattoo.— The Electrical School attached to 
the Chatham School of Military Engineering, which has its head- 
quarters at St. Mary's Barracks, Brompton, was responsible for the 
brilliant electrical display which took place at Chatham on Wednesday 


evening last week, the occasion of holding a massed military tattoo, 
under electric light and torches, at the Chatham Football Grounds, 
Maidstone It is believed that there were at least 7,000 


| of this grand military display. Blectrio aro lights were 
in the grounds, and the great electric search ТР; from the 


Engineering) was one of the committee. · Р 


Weter Car Exhibition.—At the Royal Agricultural Hall, 

hext Monday, will be opened, under the management of 

Mr. Cordingley, an exhibition of over 100 British and foreign 
motor cars, driven by steam, petroleam, and electricity. 


New Works.—Mr: Bannister, an electrical engineer, has, 

to the Crawley and Horsham News, jast bought a piece of 

land at West Green, Crawley, on which he intends to build motor 
car and general engineering works. | 


Our Trade with Russia.—So much has been written 
about the great harm done to our trade by the engineers strike, that 
galling as it may be, we are not surprised to read the following 
paragraph in our St. Petersburg Consul's report upon the foreign 
trade of Russia for the past year: Owing to the recent engineers’ 
trike in Great Britain, a great many orders for railway locomotives, 
er machinery went to Germany and the United 
States; in this way great injury was done to the British industrial 
interests in this country and the success of our rivals furthered. As 
the Finnish Railway Company, which had always 
lied itself with locomotives of British make, gave an 
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Genere] thinks that British exports to Russia might be im- 
creased, within certain limits, by increased activity on the part of 


Receiving Order.—A receiving order was made on 12th 
inst. in the Bankruptcy Court on a creditor's petition, in F. W. 
Henton & Oo., lately carrying on business as engineers at 
24, King William Street, Strand, W.C. The first meeting will be 
held at Carey Street, W. O., at 12 noon on August 25th, and the date 
of the public examination is October 11th, at 11.30 a.m. 


Release of Trustee.— Tuesday's London Gazette contains 
notice of release of trustee (official receiver) in the case of G. Е. 
Lee, electrical engineer, Wandsworth Bridge Road (Lee & Hancock, 
Sydney Street, Ohelsea). The date of the release was June 29th. 


Steel Conduits.—The Simplex Steel Condait Company, 
Limited, of Birmingham, have opened a London office and ouse 
at Mansion House Chambers, 20, Backlersbury, E. O., where it is in- 
teuded to keep a stock of their conduits and accessories. They have 
also xd frg Mr. E. Bheppard, late electrical engineer to the 
Peninsular and Oriental Steam Navigation Company at the Royal 
Albert Docks as their London representative. The company, owing 
tothe very large demand for their steel conduit system, are more 
than doub'ing their present plant throughout. 


The “Industry” Lamp.—Messrs. Lotz, Abbott & Oo., 
of 66, Queen Street, E. O., send us a circular detailing the advantages 
claimed for the new Iadustry electric incandescent lamp, of 
which they are sole agente. ( 


The National Electric Free Wiring Company, Ltd.— 
This company has opened capacious branch premises in Guildhall 
Street, Lincoln, where numerous orders are being booked from local 
ratepayers preparatory to the municipal institution of electric light- 
ing works. Already the buildings have been erected and the 
machines, boilers, &c., fixed, but up to the present only about half of 
the cables have been laid, and it would be about January, or perhaps 
eatlier, before the current will be supplied. 


To Creditors,—Creditors who have claims against the 
estate of the late Mr. James Morris, of the Electric Light Works, 
Brankeome (who died in July, 1897), should send particulars before 
8 30th, 1898, to Mr. John Phillips, florist, Seamoor Road, 

estbourne. 


Water Power.—A German firm lately obtained а con- 
cession from the Servian Government to exploit the water power of 
the Danube at the Iron Gate by establishing different industrial 
concerns to be worked by electricity. Work had hardly been started, 
however, when the Hungarian Government stopped it, declaring that 
Servia had no exclusive claim on the water power,and that an Inter- 
national Commission must decide to what degree each of the two 
countries might make use of it. 


ELECTRIC LIGHTING NOTES. 


Alton.—Mr. A. J. Nash, of South Street, Farnham, 
intends applying for a provisional order authorising him, or a com- 
pany to be formed for that purpose, to supply electricity throughout 
the Alton rural district. 


Ashbourne.—The District Council has agreed that no 
generating station for electricity should be placed in the paddock or 
the land adjoining it. 


Ashford.—The Urban Council will hold an extraordinary 
meeting on September 7th for the purpose of passing a resolution of 
their intention to apply for a provisional order. 


Ashton.—The Town Clerk has been instructed to write 
to the neighbouring local authorities inquiring whether, in the event 
of the Corporation promoting a Bill in Parliament authorising them 
to take a lease of electric lighting, &c., powers outside the borough, 
the outside authorities would be willing at the same time to apply 
for provisional orders under the Electric Lighting Acta. It was also 
resolved to ask, on the necessary powers beiug obtained, whether 
such authorities would ba prepared to enter into an arrangement for 
the Corporation to supply electrical energy in their districts, either 
to the authorites wholesale, or to consumers direct. 


Asylum Lighting.—At a recent meeting of the governors . 
of the Richmond District Lunatic Asylum, held at Grangegorman, 
Dr. Norman read a report of the committee of the whole house which 
recommended the ligbting of the whole asylum by electricity. Mr. 
Crozier said this would effect a saving of £600 a year. The report 
was adopted. 


Bristol.—At last Friday's meeting of the Electrical Com- 
mittee a number of electrical extensions were agreed to. Application 
for current for power purposes at the Granary was considered, and 
it was deci to lay cables if the Granary ultimately decided to 
work by electricity. The cables will be carried all along the Quay 
from Bristol Bridge to the Granary, and it is expected that many 
lifts and other power appliances will take their supply from these 
mains. The extension to the new rope works about to be put down 


- by Messrs. Terrell, at Arno's Castle, Brislington, was considered, and 


it was decided to lay power mains provided the rope works would 
undertake to receive the power for a stated number of years. It was 
also agreed to extend the mains to the Wesleyan Chapel ia Victoria 
Street, Bedmiaster, and they will be extended vid North Street if any 
other applications are forthcoming in the district. The Committee 
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decided to extend the maine to Worcester Crescent, Оо] Road, 
Clifton, and also to Lower Castle Street. It was repo that the 
Employers’ Liability assurance had been placed with the Ocean 
Accident Assurance Corporation. 

In Bristol the demand for the electric lighting supplied by 
the Corporation is increasing, and the results of the instal- 
lation have been most satisfatory. Applications come not only 
from within the area of the recently enlarged city, but also from over 
the bordera, in districts which successfully opposed their inclusion in 
the Greater Bristol. For some time gas has long been supplanted in 
most places of business and large establishments, and in other places 
the change is being gradually effected. In Clifton, too, mains are 
being laid for supplying private residents, who have made appli- 
cations in large numbers. 


Boxton.—The Electric Light Committee recommends 
that £20,0:0 be raised for electric lighting works. 


Canterbury.—It is suggested that the National Electric 
Free Wiriug Company should be invited to extend its operations to 
Canterbury.—A few extracts from the report presented at the Town 
Council meeting held last week by the consulting engineer, Mr. В. 
Hammond, M.I.E.E., may be interesting. He found the use of 
bricks for covering the cables less costly than with wood, and there- 
fore recommended bricks in preference to wood. Mr. Hammond 
estimated the present number of applications received for the supply 
of current represent the equivalent of about 2,200 8-O.P. lamps, and 
this, with the extra lamps for public buildings and street lam 
would bring up the total capacity immediately wanted to 97 kilo- 
watts. The working capacity of the plant at first provided would be 
150 kilowatte, but the popularity of the whole affair among the 
citizens has led him to make the buildings for the generating plant of 
а sufficient size so as to enable additional machinery and alterations, in 
dici to allow of an additional capacity of 150 to 200 kilowatts being 
put in. 

The electricity works’ boiler house plant and oe are to be 
enlarged owing to the Jarge number of applications which are being 
received for the electric light. 


Carnarvon.—The other day a company gave notice to 
the Corporation that they intended to apply for powers to illuminate 
the town with electricity, but the Oorporation decided to oppose 
them, and also decided not to go in for powers themselves. A cor- 
respondent says that the reason for this is that the Carnarvon people 
are clannish, and own their own gas works. 


Cardiff.—The Corporation Lighting Committee held a 
special meeting last Friday to reconsider the tenders submitted for 
the su of a steam alternator. It will be remembered that the 
matter been before the Council on the previous Monday, when 
it was referred back to the Committee. At the Committee meeting 
Alderman Carey presided. Не referred at some length to the state- 
ments made at the Council meeting in respect of the locality where 
the machine previously recommended was made, remarking that if 
these statements prevailed against the кле of mem- 
bers who had witnessed its manufacture, the only thing to do was to 
call in a consulting engineer. It was a pity that the Committee was 
divided ; and even if they agreed there were certain reasons why the 
Corporation would probably npset the findings of the Committee, 
and meanwhile the town suffered.—Councillor Andrews, referring to 
the suggestion of the chairmah that an expert should be called in, 
said that their experience of experts in this department in the past 
had not been satisfactory, and before making a motion he would like 
to ask Mr. Appelbee whether, if they accepted Messrs. Siemens’s 
tender for £3,130, the machine would be satisf . The electrical 
engineer replied that subject to a slight alteration Messrs. Biemens's 
machine was perfectly ,and in respect of the modifica- 
tion in question they had verbally promised to effect it.—Councillor 
Andrews thereupon moved that, subject to the approval of the 
electrical engineer, Messrs. Siemens's tender be accepted, and 
Councillor Brain seconded.— After further discussion, Councilor Illtyd 
Thomas moved that the tender of Messrs. Ferranti be recommended 
for acceptance, and Councillor Hallett seconded.—In reply to ques- 
tions, the electrical engineer said it was a splendid machine with the 
exception of the valving. Upon а vots being taken, the amendment 
that Messrs. Ferranti's tender be accepted was defeated b7 three to 
two. After further discussion the motion in favour Messrs. 
Biemens's tender was carried by the chairman's 

Last week a Local Government Board inquiry 


р 
аге to be erected and new mains laid. 


Coatbridge.—A the Town Council meeting on Thursday 
last week, a letter was read from the House-to-House Electricity 
Oompany, Limited, who have the contract for lighting some of the 
lamps of the town with electricity, in ns ver to one from the Town 
Council, stating that the directors of tte c mpany felt that the yearly 
contract for such а small number of lamps sometimes leads to an 
expenditure of capital upon which no adequate return is to be had at 
the price paid, and that the amonnt paid on eight lamps hardly gave 
them the working expenses. They asked the Council to enter into a 
contract for a term of seven years for a minimum number of 10 
lamps, for which they would continue their present price of £21 5s., 
but if the contract be from year to year the minimum price for eight 
lamps would be £22 10s. The Fire and Lighting Oommittee recom- 
mended tbat the Council do not accept the company's terms, and 
that the Provost and Councillor Smellie should have ГАТ powers to 
make the necessary arrangements for the lighting of the streets by 
gas or electricity. Ultimately it was agreed to remit the matter, 
with powers to the Committee, to negotiate further with the electric 
light company. | 


the Bill promoted by the General Power 


Cheltenham.—The Lighting Committee recently received 
notice, on bebalf of Mr. Martin Rucker, of an alleged infringement 
of patent in its sub-station method of transforming current. 


Colwyn Bay.—The electric lighting of the new prome- 
nade was inaugurated on Tuesday evening by a dinner given by 
Messrs. Biggs & Thomas, the contractors under the Urban District 
Council: The light was switched on by Mrs. Herbert Roberts, 
the wife of the member for Denbighshire. 


Falmouth.—The Corporation will oppose application 
proposed to be made by а company for a provisional order. 


Fletton.— The Parish Council of Fitton, a suburb of 
Peterborough, has been discussing the question of electric lighting, 
and one of the large brickyard firme of the place is to be asked to 
give a quotation on what terms they would be prepared to light the 


whole of the streets. | 


Garston.—A Local Government Board inquiry is to be 
held shortly re the Council's application to raise £25,000 for electric 
lighting and refase destructor purposes. 


Hampstead,—The Board of Guardians has irstruoted 
Messrs. Massey & Allpress, consulting electrieal engineers, to pro- 
ceed at once with Qué preparation of their specification for wiring 
E the electric light the new buildings recently erected at the Work- 

ouse. 


Heywood.—The Town Council has resolved to obtain & 
provisional order for electric lighting. 


‘Horpsey.—At Monday's meeting of the District Council, 
the Lighting Committee reported the receipt of a letter from the 
Urban District Councils Association, enclosing a copy of a resolution 
passed at the conference at Matlock Bath, to the effect that the 
principles approved in the recent report of the joint committee on 
Electrical Energy (generating stations and supply), and adopted in 

Distr! buting Company, now 
before Parliament, were seriously prejudicial to the interests of local 
authorities, and the conference recommended authorities interested 
to communicate with their Parliamentary representatives to secure 
the rejection of the Bill. It was decided to tske no action at present. 
The same committee роле! that the Electric Lighting Order Ооп- 
firmation (No. 3) Act, 1898, including the Hornsey Electric Lighting 
Order, 1898, had received the Royal assent. 


Hotel Lighting.—The new hotels of the Midland Greas 
Western Railway of Ireland are both well lighted electrically. At 
the Mallaranny Hotel, water-power obtainable in the neighbourhood 
is used for the purpose. 


Iikeston.—The Town Council has appointed в Tram- 
ways and Electric Lighting Committee. · | 


Johnstone.—The Electrical Power Distribution Com- 
pany, Limited, of London, bave asked the Town Council to assist 
them in prccuring a provisional order for electricity supply. The 
letter will lie on the table. : 


Kirkealdy.— According to а proviucial paper, the scheme 
for the introduction of electric lighting and traction into the town hae 
now assumed an aspect that points to a private company taking it in 
haud. It is stated on good authority that the Town Council will not 
take up the scheme, but they will be very HE reque to sup- 
port tbe loca] company in preference to any onteide combination. . 


Leamington.— The General Purposes Committee has 
appointed a committee for the purpose of considering the position of 
e Corporation with regard to the electric lighting question. 


Leigh.—Mr. W. O. E. Meade-King has held a Local 
Government Board inquiry into the Council's application for sanction 
to borrow £10,500 for electric lighting. Mr. clerk to the 
Council, stated that it was р sed at present to light only the com- 
pulsory area, and worke would be erected on the gas works' land, 
е | the cost of boilers and chimney stacks. The en esti- 
mated that the plant would be sufficient for five years . The 
system will be a continuous current direct supply at constant pressure 
on the three-wire system, the intermediate conductor being, with the 
approval of the Board of Trade, conneoted with earth at the 
pou station, but insulated at all other pointe. The mains will 

lead-covered cables, the feeder mains being concentric, and drawn 
into stoneware conduits under footways and into iron pi under 
roadways, and the distributing mains three-core ca loe, ша in 
stoneware troughs filled in solid with bitumen cement. A canvass 
shows that about 4,000 8-O.P. lamps would be required immediately. 
Street lighting is not at present contemplated. The total capacity 
of the proposed plant would give out sufficient energy to suppiy 
6,600 8-candle-power lamps lighting at one and the same time. It 
was estimated that only about 2,000 lamps would be required to be 
lit at one time. The Council were fortunate in having the site of the 
works in such a position that the compulsory area was within balf a 
mile of the generating station. It was anticipated that this instal- 
ment would even pay in the first year, having regard to this fact and 
the ravings he mentioned.—T'he aid Ferdi Rather sanguine.— 
Mr. Thomas said it was not an unknown thing for works to pay in the 
first year. The total cost of the working for one year was £1,240. 
That included the payment of interest at 3 per cent. on the eapital, 
at 25 years’ repayment. The estimated receipts from consumers, at 
ба per unit, allowing 5 per cent. discount, were £1,251 93. 1d. 
cost of the order was £284. The pro pressure was 440 volts, 
and the number of accumulators 280. The system adopted would be 
adaptable for power and traction purposes. 
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London, BC.—It is stated that the City of London 
Electric | introd 1 
wiring, тылын rental for the capital tg =ч нш 


rescind the resolution authorising the scheme to be carried out, it 
was impossible to vote on any proposition that might be made. It 
5 stope тоша be taken to have a special meeting 
on the subject. 


Manchester.—The General Electric Company, Limited, 
Victori 


have ast got settled down in their spacious new premises at Victoria 
Bridge, „ The frontage is an im one, and there is 
all the ment for a large business.—The Salford Oorporation have 
publicly that they cannot consider any further applications 
for the supply of the electric current until February, 1899. 


Maidstone.—The District Council has resolved : * That 
competitive designs for a combined electric station and dust destruc- 
tor on the lines of the Shoreditch system be advertised for; such 
designs to be submitted to Messrs. Kincaid & Co., as assessors.". . 


Middlesbrough.—The Corporation will, if it adopte the 
Electric Light Committee’s recommendation, the application 
of the Electric Power Distribution Company for а provisional order. 


Mexico.—Further copies of the Two Republics which 
have come to band, contain additional complaints of the failures in 
the street electric lighting. On one occasion, owing to the darkness, 


Mirfield.—It has been decided to oppose the applications 


of companies for electric lighti wers, and the Council will itself 
apply for & provisional order, зи 


Moss Side.—The District Counsil has decided to write to 
the Manchester Corporation urging the adoption of the electric light 
in the Moss Bide district, and that tenders be obtained for the electric 
lighting of the Council offices. 


New Zeaiand.—Some weeks ago Messrs. W. Orosher aud 
Bons submitted to the Auckland City Oouncil an electric lighting 
scheme for the inner area of the city of Auckland, prepared by Messrs. 
Crompton & Oo. The scheme detailed the estimated outlay, probable 
number of lights required, &c., but the Council has had 
before it before, and resolved again on this occasion to reply it 
was not at present prepared to entertain the proposal. 


getting into the electric light culvert. The gas was 
n mer Д ii from the switch in the lam -post at the corner of 

ross Street w pret apples, Sg she ‘The work of repair 
was commenced sh af , and was во far completed the 
ерау as to allow current to beagain su 


gas yards awa 
from the point of the explosion, and where the ignition took расе. 
It consideration, in 


the meantime the culverts to be examined periodically. 


. ов ос firm of electrical 
recen t Council with regard 
electric lighting for the а The matter was adjourned. = 


кас кеше] Light Committ»e has decided to 
oomm Ww t companies offering to undertake th 
са of the electric light into Perth as 5 their terms and 
eon 


Port Glasgow.—An application by the North British 


Electricity Supply Com or electric ligh wers will be 
opposed by the wn Connell. . 


sum for the fittings. The system 


expenditure of 41,125, has been 


Petersfield.— At the Urban District Council meeting last 
week the Lighting Committee reported in favour of applying to the 
Board of Trade for a provisional order for electric light, and the vice- 
chairman (Mr. R. d. Cross) gave notice that he would move а resolu- 
tion to that effect on the 22nd prox. | 


Portsmouth.—At the last meeting of the Town Council 
it was reported that a letter had been received from the testing officer 
with reference to the cost of, and time occupied in, removing aud 
ке electricity meters, and the recommendation of the Committee 
that the charge for testing meters removed from consumers’ premises 
be Зв. 6d., instead of 2s. 61., was adopted. The Finance Committee 
reported that offered no objection to the expenditure of £100 by 
a committee to visit other places for tbe p of ascertaining the 
best system of traction to be adopted for the working of the tramways. 
It was urged that the expenditure would be wilf 
division an amendment to defer the matter for three months only 
found five supporters, and the report was adopted by 24 to 9. 
At the same the Blectric hting: Committee submitted a 
draft agreement with the National Electric Free Wiring Company, 


with a recommendation that it be approved and the common teal 


affixed thereto. Mr. Murtough, in moving the adoption of the 
recommendation, said it was antici d that if the agreement was 
arg a ne oe of dept а Portemouth о ыа he со; 
с light who would never do so were com o pay a lum 

had been adopted at Blackpool, 
Taunton, West Ham, Worcester, and. St. Leonards, and by several 
electrical supply companies, &., and in every instance it had been 
a sucooss. There was a feeling that it might interfere with the 
legitimate business of tradesmen, but he could not see: it, and 


-even if it did he maintained that it was not the duty of the 


Council, for the sake of individual interests, 
of the electric light, as they had at the station machinery 
equal to thousands of lights more than they were now supplying. The 
objection to the p was led by Mr. James Bishop, who said he did 
not oppose the company coming to Portsmouth, but the. n 
oining bande with the company to collect the monies to pay the rent. 
t would not be a free wiring company, because they would charge 
people one-sixth more for the electricity. It would be a sort of 
m, as he understood it. As far as the Corporation was con- 
ce it had no right to bring a company there to interfere with local 
tradesmen. The ex-mayor (Mr. G. E. Oousens) said it was 


апе. to local tradesmen that the electric light һәд been such a 
. success. . He believed the opinion of outsiders was that to 


introduce the scheme was to attempt to foist а company 
on the town for the benefit of a few persons. In the course of 


. further discussion, it was stated that Alderman Gd. Ellis, chairman of 


the Hlectrio Lighting Committee, was a director of the Free Wiring 
Company, and it was urged that it was sought to make an agreement 


between the company and the Corporation which would give an 


absolute monopoly to the company. In clause 5 of the proposed 
agreement, the company stated that they would maké no charge 
against the Oorporation, bat it was contended that they ought to pay 
the Corporation £3,000 or £4,000 for giving them the monopoly.—On 
a division, an amendment to.defer the matter for a month was 
rejected by 17 to 6, and the motion for the adoption of the Com- 
mittee’s recommendation found only three supporters, 21 members 


voting against. AE 
Rhyl.—At the request of the General P Committee 
Mr. Buddicom is to draw up a scheme for electric lighting. 


Ripley.—At the last District Council meeting a member 
said that Belper was far ia advance of Ripley in the matter of gas, 
and he suggested that the quality of the gas supplied daring the 
coming winter should be tested, and if not improved b осор а 
v Company or some other be asked to supply t 


Rugby.—The Council has refused consent to the applica- 


tion of the Urban Electric Supply Company, Limited, for electric 


lighting powers. 

Runcorn.—The District Council bas resolved that appli- 
cation be made to the Board of Trade for a provisional electric 
lighting order. 

South Shields.— The new “Redhead” wing of the 


Ingham Infirmary is being wired for electric light. The work has 
been entrusted to Mr. J. T. Dagleas, of South Shields. 


Stirling.—The Police Commissioners had before them 
some days sgo a minute of the Lighting Committee recommerding 
that the negotiations in connection with the scheme for the electric 

ighting of the town by water-power should cease. The minute was 
opted, and it was remitted back to the Committee to carry out 
their previous instructions in connection with Prof. Kennedy's steam- 
power scheme. Mr. Yorke's scheme having now been abandoned, 
the Committee will осо! at the point they had arrived at when 


that gentleman was 


Stockport.—The Gas. and Electric Lighting Committee 
is forming an insurance fund with respect to the Workmen's Oom- 
5 Act. The area authorised under the provisional order is to 

extended to that covered by the present gas powers, and the 
necessary steps to that end are being taken. 

А scheme recently submitted by the chairman of the Gas and 
Electric Lighting Committee, Councillor Thomas Webb, for lighting 
various streets ia the centre of the borough by means of 36 arc lamps, 
made up of nine circuits of four lamps each, at an estimated capital 
opted. The maintenance and 


energy for the were estimated at £468, against £451 for 
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4 of the proposed installation would be 24,000 


ght in the 
аго lamps, illuminating power equal to five times the power of the 
present gas lampe. | 


Taunton.—The electrical engineer (Mr. E. B. Thornhill) 
reports that during the past quarter there had been connected to the 
mains the equivalent of 1,210 8-O.P. lamps, and there was still a large 
number on order. 


Wakefield. —The Gas Com is now to remove the 
publio gas lamps from a number of torvaghtares | 


Whitechapel.—TLe Electric Light Committee has 
asked the D Board for instructions to clear the site recently 
purchased for electricity works. 


Whitehaven,—At the meeting of the Town Council on 
Wednesday, it was decided to promote a Bill in Parliament next 
session for the purpose, amongst other things, of extending the elec- 
tric light area of the borough. At the same meeting it was aléo 
deci that the application to the Local Government Board for 
power to borrow £7 for extending the electric lighting station 
күк be increased N o к the 7 ше ‹ et 

oining property. wn also accepted the following 
tenders for stores:— Hilectricity meters, Messrs. Chamberlain and 
Hookbam ; dynamo spindle oil, gauge glasses, Messrs. Ramsay Bros. 


Winchester.—Among the first of the public institutions 
to adopt the new illaminant is Winchester Oollege, where, during the 
vacation, the electric light is being installed. 


Windlesham.—Tbe Electric Works Company, Limited, 
is negotiating with the Parish Council with a view to including 
Windlesbam in its provisional electric lighting order. 


Withington.—Last Fridays London Gazette contains 
notice of the transfer of the Withington District Council provisional 
order to the Manchester Corporation, also the conditions. 


Yarmouth.—The Town Council considered, on Tuesday, 

a letter from the solicitors to Mr. M. D. Racker, alleging that the Oor- 
t with to an inven- 

ting electricity and apparatus 


co-operate with the several affected, with a view to joint 
action in the public interest in regard to this matter. Ў 


ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


Belfast.—The Tramways Company has replied to the 
Joint Electric and Law Committee. It finds it impossible to give 
consideration to the heads of in regard to electric 


definite amount to be paid by the company in respect of the funds 
to be ded by the Oouncil, and also in of. the deprecia- 
tion of plant. The Oommittee, however, 


and committing the Oouncil, until the directors of the com у 
proposals of. 


eir c installation, tbey ststed, will be at work 
before the present year is out, and th be prepared to supply 
for Cars ав SOOD as req that an 
electric service may be established between Bootle and Liverpool as 
soon as possible. The Bootle Corporation are of opinion that the 
Stanley Road line is one of the best in the district for electric trac- 
tion, and they suggest it should be taken in hand at an early date. 
The chairman of the Liverpool ану fa Committee informed the 
the Liverpool Corporation were desirous of givin 
of electric cars as soon as practicable, but this coul 
til their experimental line in Liverpool bad been 
the imental line would not be ready for use 
next. Committee agreed with the deputation 
that the Bootle route was a suitable one upon which to give an early 
trial of the system of electric traction, and the chairman promised 
that the request of the deputation should be borne in mind and given 
effect to as far as possible. 


Brad ford.— Alderman Cowgill (chairman of the Tramways, 
Baths, and Team Labour Oommittee) stated at the last City Council 
meeting that the new electric line had been worked 10 days, and 2,859 
miles had been run. The total receipts up to Monday night were 
. £282 7s. 9d., an average per ear mile of 1s. 744, which, he thought, 
would be very satisfactory if 16 could be kept up, leaving no fear of 
а deficiency. The heaviest receipts per ear mile were one Sunday, 
amounting to 2s. 6d. But there was only a quarter of an hour's ser- 
vice on that day. 


Dublin and Lucan.—The report of the directors of the 
Dublin and Lucan Steam Tramway Oompany states that it will not 
FV e о shares of the company 
until tbe electrical equipment of the line sball have been completed. 
An Order in Council, authorising the line to be worked electrically 
and for the execution of the necessary works, was made on December 
16th, 1897, and а contract has since then been entered into with 
Messrs. Dick, Kerr & Oo, of London, for the execution of the greater 
portion of that work, which the directors will spsre no effort to have 
finished at as early a date as possible. | 


. Dablin.—The following paragraph appears in the half- 
yearly report of the Great Northern Railway Company (Ireland):— 
“The arrangements for obtaining pos session of the land necessary 
for the construction of the electric tramway round the Hill of Howth 
are well advanced. The workicg plans for the line are completed, 
and tenders will shortly be invited for the carrying out of the work. 
The Bill deposited in Parliament to incorporate a company for the 
purpose of constructing a tramway from Olontarf to Howth has 
passed both Houses of Parliament.” 


Leeds.— At the meeting of the Highways Committee of 
the Leeds Corporation on Friday last, the recommendation of the 
Tramways Committee to let the contract for the supply of 50 new 
electric cars tothe British Thomson-Houston Oompany was ou ag 


: It was originally decided to recommend the tender of 


Kerr & Oo., of Glasgow, at £468 10s. per car, but that was rescinded 
the following “т The equipment which the Thomson-Houston 
Company propose is similar to those now in use in Leeds, and giving 
satisfaction. The price is £531 10s. car, and a dosen 

ve to be delivered within the next four mont 


Leicester.—The chairman of the Leicester Tramwsy: 
Company informed the shareholders last week that negotiations are 
5 with the Corporation for the po of the undertaking. 
e presume, therefore, that it will not be Jong ere the question of 
mechanical (meaning, of course, electrical) traction is considered 
ere. { ö 


Light Railways.—The attempt to construct a light rail- 


The Commissioners will hold an inquiry at 
Portmadoc on September 26th, into the application of Messrs. A. 


The promoters of the Bt. Just, Newlyn, and Penzance light rail- 

way are stated to have dropped the of their scheme to which 

the chief opposition was offered. The proposal was to work the line 

from St. Just to Newlyn by steam, and from Newlyn to Penzance by 

traction. The route was along the Pensance Promenade 
Corporation 


that proposal aapon mec al having its 
as is con only or a way g 
terminus at Newlyn Harbour. 


Rochdale.—A . deputation . the Rochdale 
Corporation visited Bradford on 11th inst. for the purpose of 
inspecting the new electric tramway and the electricity works. 


Sheffield.—The trolley poles of the Nether Edge and 
Tipsley electric tram line are now being erected. 


The Central London Railway.—According to the City 
Press, the oontractors for the construction of the new line from 
Shepherd’s Bush to the City on Monday commenced the construc- 
tion of ап air-lock at the Davies Street station, near Oxford Street. 
The chairman, at the recent meeting of the company, referred to the 
difficulty of tunnelling at this point, where the work of driving the 
tunnel necessitates the use of compressed air. This has been occa- 
sioned by the excavation coming into contact with one of the rivulets 
of the London of bygone times. Варій progress has been made with 
all branches of the work, and it is now possible to walk along the 
line from Chancery Lane to Davies Street station. 


(Continued on page 277.) 
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CHARTERS TOWERS (QUEENSLAND) ELEC- 
TRICITY WORKS. 


Тноссн this small station presents no new features in elec- 
tricity шүр it may possess points of interest to many 
of our readers, in so far that it shows the advancement of 
electricity in our more distant colonies, and also that even in 
small towns it is possible to put down a central supply station, 
constructed on the most modern lines, and the same may be 
made to pay if 
run on a proper 
and economical 
basis, 


The town of 
Charters Towers, 
situated in North 
Queensland, 
Australia, is a 
large gold mining 
centre of about 
20,000 inhabit- 
ants; but it. pre- 
sents serious 
difficulties to 
economical elec- 
tricity supply, 
owing to its being 
so scattered, and 
also to the high 
prices of fuel and 
wages, engine 
drivers receiving 
£4 per week, and 
firemen £3,-while 
the cost of fuel is 


complete circulation. In practice this type of boiler is ve 
satisfactory, being economical in maintenance, and very quic 
steaming. A railway siding runs through the boiler house, 
enabling the heavy logs of fuel to be fed into the furnaces 
direct from the truck. Some idea of the size of these logs 
may be gathered from the illustration of the boiler house. 
The boilers are constructed of mild steel, for a working 
pressure of 125 lbs. per square inch. 

The boiler feeding arrangements consist of a large 
duplex Pearn steam pump, capable of supplying four 
similar boilers, 
and in addition 
each boiler is pro- 
vided with a Kor- 
ting’s injector. 
The feed pipes are 
in duplicate, and 
so arranged that 
either pump or 
injectors can 
supply from the 
town mains or 
from a large 5,000- 
gallon tank out- 
side the boiler 
house. 

The feed water 
is heated to nearly 
boiling point in a 
vertical tube type 
heater, by the ex- 
haust steam from 
the engines, on its 
way to the atmo- 
sphere. 

The main steam 


188. per cord for View OF ALTERNATORS. piping is of 
hardwood logs 6 | wrought-iron, 
feet in length. А arranged in ring 


Previous to the erection of the central station, the local 
gas company possessed a monopoly of the town lighting, and 
gas was sold at the highly remunerative rate of 15. per 
1,000 cubic feet, 
consequently the 
advent of a 
cheaper illumin- 
ant was hailed with 
satisfaction. . 

After consider- 
able delay a local 
company was 
formed, and the 


consulting elec- 
trical engineer, of 
Sydney, were 
secured, and 
антре pa 
gan i- 
fications, Messrs. 
Crompton. & Co., - 
Ltd, of Chelms- 
ford, secured the 
contract for the 


ing plant and 
mains, 


The station 


form, with valves to isolate any faulty section, should such 
occur. 

The engines, of which two are already installed, were built 
by Messrs. Browett 
and Lindley, of 
Patricroft, Man- 
chester, and are 
direct coupled to 
two Crompton- 
Brunton alterna- 
tors, by a flexible 
coupling. They 
are double acting, 
and of the com- 
pound, vertical, 
enclosed type, run- 
ning at 450 revo- 
lutions per minute. 
Each engine із 
fitted with one 
of Holden and 
Brookes’s patent 
steam separators, 
securing а supply 
of thoroughly dry 
steam. 


Both engines are 
fitted with forced 
lubrication, a 
small oil pump 


gs are con- being worked by 
structed entirely BoinLkERs AND Woop Fuer an eccentric from 
of wood, and roofed а ^ the crankshaft. 


with galvanised 
corrugated iron, and though scarcely artistic, are substantial, 
and serve their purpose admirably. : 

The boilers were constructed in the colony, and are of the 
type known as compound Cornish. They are 21 feet in 
egi, and 6 feet 6 inches in diameter, with a single furnace, 
And the latter 12 feet of the boiler is fitted with 48 tubes, 3 
inches diameter. A Galloway tube is fitted vertically behin 
the furnace bridge and in front of the tube plate, ensuring 


The oil is. forced 
from the reservoir in the crank chamber, up through 
perforations in the crankshaft and connecting rods, which 
are hollow. | 

Excellent governing is obtained by an * Acme" governor 
of the throttle type, and the admission of steam to the 
cylinders is regulated by a piston valve working between 
both cylinders. : 

The alternators are constructed for an output of 18°5 

F 
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amperes at 2,200 volts. Each alternator has its exciter 
direct coupled on the main shaft. 

The switchboard is of the panel type, and constructed 
of white polished marble. А separate panel is pro- 
vided for each alternator and one for each feeder. 
The alternator panel contains a double-pole switch and 
cut-outs, also ап electro-static voltmeter, amperemeter, 
and synchronising plug switch. The lower part of 
this panel contains 
the exciter, regu- 


any joints inside the sub-station, a special jointing box of 
cast-iron is placed outside, in which the armoured cable ends, 
and vulcanised rubber cables are carried thence into the 
chamber through a 3-inch cast-iron pipe; a similar arrange- 
ment is made for the low tension distributing mains. From 
each feeding centre a three-cored lead-covered and steel. 
armoured cable containing three 7/22 cables is laid back to 
the station, and enable the voltage on both sides of the 
system to be re- 

corded. These 


lating resistance, 
switch, and am- 
meter. The feeder 
anel contains 
igh tension 
switch and cut- 
outs, also ammeter, 
and on the lower 
part are fixed the 
feeder regulators 
and . Hookham's 
patent high ten- 
sion wattmeters, 
recording the total 
output of the 
station. The 
feeder regulators 
consist of a chok- 
ing coil with 
laminated core, in 
series with the 
feeder main. 

The high tension 
switches are of the 
plug type, and all 
contacts fit into 
porcelain tubes, | 
9 project well through to the back of the switch- 


The right-hand end panel carries the synchronising gear, 
and also a Richards’s аш high tension amperemeter 
reading to 50 amperes. The left-hand end panel carries two 
low tension volt- 
meters for reading 
the feeding centre 
voltage on both 
sides of the low ten- 
sion system, and 
also a Richards’s 
recording volt- 
meter on the Car- 
dew principle. All 
the switchboard 
instruments and 
fittings are of 
Messrs. Cromp- 
ton's well-known 
type, and the 

oard, as a whole, 
is most simple and 
efficient. 

The whole of 
the cables supplied 
are of Messrs. 
Callender's make, 
and consist of lead- 
covered and steel- 
armoured concen- 
tric cables, laid 12 
inches below the 
surface of the 
foot-paths. From 
the station two 
high tension con- 
centric feeders run to two feeding centres, distant respectively 
1,000 yards and 1,760 yards. At each of these points an 
underground brick chamber is built, which contains two 
20-kw. Crompton-Brunton transformers, and two low tension 
triple-pole switches in cast-iron cases. From these sub- 
stations a low tension three-wire distributing system is laid 
through the principal streets of the town. To avoid having 


EXTERIOR VIEW OF GENERATING STATION. 


SWITCHBOARD. 


— — s transformers areall 

2 | constructed with a 
primary winding 
for 2,000 volts, 
and the secondary 
is wound for a 
three-wire distri- 
bution, giving 
102 volts between 
neutral and outers. 
The service boxes 
are of the usual 
type, and provide 
for one, two, or 
three services. 
From these boxes 
the armoured 
cables, of the 
same type as the 
mains, run into 
the consumers 
premises, and 
terminate in 
Reid’s patent 
cast -iron fuse 
boxes. 

Messrs. Cham- 
berlain & Hookham’s meters are used throughout, and 
supplied free of rental to consumers, the charge for 
current being 1s. per unit net. A 

The testing instruments provided for the station consist 

of a Silvertown portable set reading to 50 megohms, and 
also Weston's 
standard alternat- 
ing volt and am- 
| meters. 
ii ^ view of the 
rapid extension of 
the lighting, 
tenders have been 
called for an ad- 
ditional. 80-kw. 
direct coupled set, 
and a new trans- 
former sub-station 
is being built to 
contain two 15-kw. 
transformers. 

The supply, 80 
ат em been 

oroughly satis- 
factory, and Mr. 
Callender may be 
congratulated in 
having done 80 
much toward rais- 
ing the standard 
of electricity 
supply and house 
wiring in these 
colonies. 

The work was 
carried out by the 
| Sydney branch of 
Messrs. Crompton & Co., Limited, under the super- 
intendence of their manager in Australasia, Mr. E. J. 
Erskine, and Мг. Е. B. Hobler, formerly of the 
electric department of the Rockhampton’ Gas and 
Electric Supply Company, holds the position of 
resident electrical engineer. In conclusion, it may be 
interesting to mote that the works’ cost per unit 
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has fallen 50 per cent. during the first 12 months of supply, 
and still better results are anticipated as the demand for 
light increases. 


A NEW USE FOR ALUMINIUM. - 


Тноссн the people interested either in the production or the 
sale of aluminium are always ready to assert that there is a 
steady and growing consumption of the metal in the arts, 
and that the industry is rapidly extending, they will probably 
hail with considerable satisfaction & new use for aluminium 
which would appear to promise a considerable demand for 
the metal in quite a new direction, namely, as a fuel and 
reducing agent in metallurgy. 

Dr. Goldschmidt read & paper upon this subject, recently 
before the annual meeting of the German Society of Electro- 
Chemists at Frankfort,* and on Monday evening, June 
20th, Mr. Clande Vautin described this new use of 
aluminium to the members of the London Section of the 
Society of Chemical Industry, while Dr. Goldschmidt him- 
self attended to conduct the experiments. We give below a 
condensed report of Mr. Vautin's paper. | 

The discovery of the reducing powers of granulated 
aluminium was made by Mr. Claude Vautin some years ago 
when experimenting with this metal at high temperatures. 
The earlier experiments were conducted with the sulphides 
of other metals, and it was found that with the aid of 
external heat, all the metallic sulphides with the exception 
of those of magnesium and of the alkali metals could be 
reduced in this way. The heat of formation of Al, O, is, 
however, 360,000 thermal unite, and exceeds that of Alz 8, 
by 287,000 unita, and further experiments proved that the 
reducing action of granulated aluminium was even more 
striking when ти with the oxides of other metals, and 
that temperatures could ba obtained in this way approaching 
those of the electric furnace. 


has led to its use in Germany for the prodaction of ferro- 
chromium upon 
a commercial 
scale for the use 
of ‘steel makers. 
The modus oper- 
andi is as follows : 
The powdered 
aluminium is 
intimately mixed 
with the finely 
crushed and dried 
oxide of the 


is started by 
means of a 


almost explosive violence, and it is necessary to add inert 
substances to the mixture in order to moderate its intensity. 

The temperature attained is estimated by Dr. Goldschmidt 
to be 8,000? О. The slag of alumina produced by the 
oxidation of the aluminium is so fluid that the reduced 
metal sinks without difficulty to the bottom of the vessel 
in which the reduotion has been carried out. 


On cooling 
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CHARTERS TowEkRs.—SvuB-STATION SWITCHES. 


this slag crystallises as corrundum, and on account of its 
remarkable hardness, has considerable commercial value as an 
abrasive material. It is claimed that by this process alumi- 
nium can be used :— ; 

1. To produce high tempəratures in any spot without the 
aid of any external heat or electric current. 

2. To redace refractory oxides such as those of chromium 
and manganese at a low cost of treatment. 

3. To produce 
metals absolutely 
free from carbon, 
and containing 
only the impurities 
of the oxide and 
aluminium used. 

The experiments 
which were carried 
out by Dr. Gold- 
echmidt after the 
reading of the 
paper certainly 

. fulfilled all the 
Claims made for 
aluminium as а 
heating agent. 
The lecture room 
of the Chemical 


8 Society in Burling- 
containing barium CHARTERS TOWERS.—TRANSFORMERS. ton 1 ouse ів 
ride and a hardly adapted for 


magnesium ribbon. When a light is applied to this cartridge, 
the heat generated is sufficient to start the reducing action 
of the aluminium upon the metallic oxide at the point where 
the cartridge is resting on the mixture. It then proceeds 
downwards through the mass, and can be kept up as long as 
desired by feeding the mixture of powdered aluminium and 
oxide into the crucible. 

In the case of lead oxides the reaction takes place with 


9 Zeits. fur Elektrochemie, 1898, Vol. iv., p. 481. 


such a display of pyrotechnics as the worthy doctor 
had prepared for his audience, and when he had 
raised the temperature of the room and of his anditora 
to about 110° F., and had nearly choked the latter 
with metallurgical fumes from white hot mixtures 
which were scattering particles of molten matter freely about 
the place, it was decided that both the comfort of the 
audience and the safety of the building demanded an 
adjournment to the open area inside the gates of Burlington 
House. The further experiments were therefore carried out 
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in the open air much to the relief of the chairman of the 
meeting, aud not least—of the custodian of the premises 
of the Chemical Society. 


REVIEWS. 


Submarine Telegraphs: their History, Construction, and 
Working. By CHaRLES Вкснт, F. R. S. E. London: 
Crosby Lockwood & Son, Stationers’ Hall Court. 


This book, which is stated to be founded in part on 
Wünschendorff's “ Traité de Telegraphie Sous-Marine," and 
to be compiled from authoritative and exclusive sources, 
wil not, we fear, make the reputation of the author. We 
can unhesitatingly say that the paper and printing are 
excellent, but the excellency of the work begins and ends 
there. There are, doubtless, good points in the compilation, 
and to a enperficial observer it might appear to be a book of 
considerable merit; unfortunately, however, it will not 
stand the test of even a moderate examination. The work 
teems with blanders of the most marked description, and 
indicates that the writer’s knowledge of his subject is not 
perfect. These mistakes are not mere slips or printers’ 
errors (though there are plenty of the latter) but downright 
blunders ; what, for instance, are we to think of the follow- 
ing: — “As a metallic circuit for telephonic purposes is 
absolutely esgential on account of extra (the italics are our 
own) induction when using the earth as a return, the 
distance between which telephonic working is possible is still 
further limited. This looping, however, has the effect of 
romething like doubling the к R by. roughly speaking, 
doubling the length of wire in circuit" ; & more egregious 
error from a man professing to be a telegraph engineer 
it is almost impossible to conceive. We are told in 
a note that if the diameter of the conductor of an 
insulated wire is doubled, the thickness of the dielectric 
remaining unaltered, then the capacity is exactly donbled, an 
absolutely untrue statement. On another page, the difference 
between the conductor diameter and the outside diameter 
gives the thickness of dielectric. The electrostatic capacity 
of Willoughby Smith's improved G.P. is about one- 
fifth of ordinary gutta.” What аге we to think of the 
appalling misconception of hydro-dynamics shown by the 
following :— The pressure test as applied to core after 
manufacture, does not, of . course, quite represent 
that which takes place when the core is afterwards 
submerged, as in the latter case it is ensheathed in 
an iron armour. Moreover, strictly speaking, uniform 
pressure round a core does not exactiy represent what is 
afterwards experienced on submergence at the bottom of the 
sea, where it is a question of weight of a certain column of 
water resting on the cable, which is itself resting on the 
bottom. If it were a matter of uniform pressure the effect 
would be the same, no matter what the depth to which the 
cable is lowered below the surface of a given column of 
water.” Passing from hydro-dynamics to mechanics, what 
are we to think of this?—''Obviously there are two points 
which govern the length of lay obtained, of which one is 
‘the distance of the bobbins on their universal carriage from 
the lay or closing plate." Again (speaking of cable 
machines), *the axis of each bobbin is so controlled that 
during the revolution of the carriage it remains 
perpendicular to the plane of the earth and to one 
another.” This is multi-dimensional space with a 
vengeance; doubtless, Mr. Bright's definition of an eclipse 
would be“ when the sun and moon get between one another.“ 
We are actually told that hemp yarns are tested for torsion 
though they are far less homogeneous than iron.“ We may 
perhaps be accused of picking out a few isolated cases of 
mistakes which might naturally be expected in a book of the 
size of that in question; we could, however, multiply them 
almost indefinitely, and the mistakes are obviously not mere 
elipe, which are pardonable, but must be attributed to 
gome other cause, In many cases the author seems either 
incapable of expressing what he actually means, or else 
he imagines that a confused jumble of words forming 
sentences full of inaccuracies, but which at the same time 
will give the reader an idea of what the writer intends to 
express, is quite good] enough for the purpose of the book. 
For instance, we are told (page 87) that by means of a brake 


the speed ofa drum with a given strain was checked or 
accelerated ; we can hardly believe that the anthor really 
means this (we are sorry if he does), but the looseness of 
phraseology is most deplorable. 

On page 223 we have the statement that the resistance of 
one foot of pure (soft) copper wire weighing one grain at 
temperature of 0° C. is 2064 of the legal ohm; surely 
Mr. Bright cannot be so oblivious to the standard as this 
seems to show. The omission of the factor 100 in the 
formula for the conductivity of copper wire is a rather bad 
error; a similar error occurs on page 241 when the writer 
speaks of “percentage” extra length of wire required, but 
the factor 100 is left out. 

On page 227 we have the statement that for a given total 
weight of copper the resistance of stranded and of a solid 
wire should bs the same; as a matter of fact this is not the 
case, due doubtless, to the fact that the contact between the 
centre and the surrounding wires is never good. | 

Ав regards the historical and descriptive matter, which 
forms the greater portion of the book, a more favourable 
opinion can be expressed. Mr. Bright has certainly got 
together a mass of information whicb, to a limited number 
of readers, will prove of considerable interest, and as a 
record of what bas been done it is valuable; at the same 
time, however, no matter how well and completely such 
matter may have been put together, one is tempted to say 
what is the good of it all. The temptation to bring out a 
book of the kind is doubtless very great, but we are afraid 
that the author will find that he has taken an immense deal 
of trouble for very little, and that the volume, imposing as 
it appears, will fall somewhat flat; the inaccuracy of the 
о information renders 16 misleading ав а scientific 
work. 


Essai sur la Theorie des Machines Electriques a Influence. 
Par V.ScHAFFERS, Professeur au College de la Compagnie 
de Jésus à Louvain. Paris: Gauthier-Villars & Fils. 
Bruxelles: Polleunis & Ceuterick. | 


This little work claims merely to extend the theories of 
the influence machine, which have been elaborated principally 
by Holtz and Poggendorff; but Prof. Schaffers has added a 
good deal to the work of these early authorities by indepen- 
dent investigations of his own. The theory of the influence 
machine has b:en the subject of numerous memoirs, and 
though in its main principles it is simple, there are many 
secondary actions which considerably modify its working, 
and many points even at the present date are still waiting 
for explanation. All that has hitherto been done has been 
set forth in admirable form by Prof. Schaffers, and those 
who wish to get a grasp of the operation of the influence 
machine in all its leading forms, could not do better than 
begin by studying his little treatise. The popular impression 
in this country appeara to be that there is only one influence 
machine, namely, the Wimshurst. Some few may have heard 
of the Voss and the Holtz machines. Bat still fewer seem 
to be aware that what is known as the Holtz machine in 
this country, is only one of about half-a-dozen different 
machines invented by this same physicist. This fact, at 
least appeared to be unknown to an otherwise well-informed 
physicist who recently took part in a discussion in these 
pages. As a result of this ignorance of the history 
of influence machines, some of these have enjoyed 
the good fortune of having been several times re-invented. 
As Scheffers points ont, the Belli machine has been 
three times independently invented, by Belli, by Kelvin, 
and quite recently by Elster and Geitel, and the 


"Wimshurst machine twice, namely, by Holtz and by Wims- 


huist. Prof. Schaffers’s experiments on the relative output 
of machines of different types are exceedingly interesting. 
Such results are, of course, much influenced by leakage, and 
consequently depend greatly on the careful construction of 
the machine. Schaffers's experiments show that for ready 
self-excitement and output the Voss machine is superior to 
the Wimshurst, although it is rather more liable to reversal 
than the latter machine. Schaffers has shown by experiment 
that when the collecting combs of the Wimshurst machine 
are displaced relatively to each other, a much better result is 
obtained. Musaeus, as Schaffers points out, was the first 
to discover this, and the improvement has also been intro- 
duced by Wimshurst in his larger machines. The influence 
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machine has been shown to be admirably adapted for the 
production of Röntgen rays and for laboratory experiments 
where currents of high tension and small quantity are 
required. A study of Schaffers’s excellent work will well 
repay those who seek to understand and improve this 
machine. We notice at page 44 а printer’s error in a date 
(1857 for 1867) ; but on the whole the work appears to be 


accurate, and the original memoirs on this subject in 
all languages have evidently been mastered and utilised. 


ELECTRIO TRACTION AND MOTIVE 
POWER NOTES. 


(Continued from page 272.) 


Limerick.—At the meeting of the Limerick Corporation 
on Thursday, 11th inst., an application was made by the Limerick 
Electric Tramways Company for provisional powers to promote 
electric 1 in the city. Mr. Н. D. Conner, B L., and Mr. 

Dublin, appeared in support of the application. 
stated that the company wascomposed of wealthy Dublin 
gentlemen. They ре to construct а complete system о? tram- 


ve engineering 
evidence of the scheme, which had been approved of by the engineer- 
ing inspector of rice, O.B., except in two 
i Street—which he considered too 
narrow рте He approved of the overhead wire system. 

the company would be about £75,000, w he 
be forthcoming. The promoters of his 


A memorial was presented in opposition to the 
scheme by а firm of Dublin solicitors, who said that at the proper 
time they would be prepared to submit an advantageous scheme for 
Mr. Oonner asked that a resolution be passed formally 
appro . The Council] declined to do this on the 
ground that they had no information of its details. It was decided, 
while approving of a scheme of tramways for the city and 
postpone the present application to a future date, of which 
notice would be given to the promoters. It is understood that appli- 
cations for powers will also be received from other companies. 


Walsall.—The Town Council has resolved that the 
Council should Y, e 
n pany, 


i 
& 
4 
| 


TELEGRAPH AND TELEPHONE МОТЕВ. 


Telegraphic Interruptions and Repairs :— 
CABLES. Down Repaired, 

Brest-8t. Pierre (Anglo, 1869) April Gth, 1893 ... m 

Indies— 


West 
B. Oroix-Trinidad PA Nov. 30th, 1898. ses 
eee June 10th, 1898 eee eee 


Oth, 1898 
Bissao dee .. July 31st, 1898 ed 

Cape Town-Mossamedes ... Aug. 2nd, 1898  ... August 13th, 1898 

Medan .. Aug. 0th, 1898 ... August 15th, 1898 


LANDLINES. 
Trans - Continental line be- 
sol [III eee орат n eee eee 
lines, Techita- 
Stretenskaia s .. August 8th, 1898 ... August 10th, 1898 
‘ +. August 16th, 1898 ... August 16th, 1898 


and All-British Cables.—In the course of a 
Town, Sir James Bivewright, formerly Com- 
lic Works in the Oolonial Government, drew atten- 
the Times, to the important questions of cable communi- 
which Bouth Africa is pre-eminently interested. After 
fo the early completion of an all-British 
end to end of Africa, Bir J. Bivewright 
of the African cable system on the larger 
telegraphic intercommunication between the different 


HIE 
ин 
jur 


parts of the British Empire. At the present time, he said, there 
were two cables to the Cape. The one which came down the west 
coast touched n at British, French, and Portuguese territory. 
That cable was continued down to Cape Town. They would all see 
the importance of an all British cable. At the present time there 
were five modes of communication between England and the Hast. 
The first by way of Russis, the second through Germany, Austris, 
Turkey, and tho Persian Gulf to Indis, the third through France, 
Italy, and on to the Red Sea, the fourth from London to Gibraltar, 
through the Mediterranean, and on to India, and there was the fifth 
route by Lisbon to South Africa, &c. One great advantage, of course, 
in ha these various lines of communication was tbat they 
secured alternative routes. In telegraphy it never did to put 
all their eggs into one basket, as the agents they had to deal 
with were во fickle. Ваё what they were striving for wes to make 
the lines of communication safe and reliable; that was to say, that if 
а person handed in a message at one place, he ought to have а cer- 
tainty that it would reach its destination. The Pacific Ocean had 
never yet been bridged by cable. Two rival schemes were in exist- 
ence at the present time in order to get an all-British cable connect- 
ing England with her Eastern possessions, and touching only on 
British territory. The cable should be as far as possible on British 
soil, or lying at the bottom of the sea where England might be trusted 
to look after it. One route was from England to Gibraltar, then on 
to Sierra Leone, Ascension, St. Helena, on to the Cape, and overland 
to Durban, and thence to Mauritius, Koko's Island, and Western 
Australia, with the branch which was already in existence between 
Mauritius and Ceylon. This line was advocated in certain influential 
quarters, and the rival to it was the route from London to Newfound- 
land, through the Canadian dominions to San Francisco, across the 
Pacific, and down to Australia. These were the two rival routes 
which were being contended for at the present moment. 


French Atlantic Cable.— The daily pus saya that 
the second French Atlantic cable was completed on Wednesday 
morning. It is reported to be the longest cable that has ever been 
laid, and the thickest core that has ever been manufactured. The 
wire was joined through to White House, Washington, in the after- 
noon, when telegraphic courtesies were exchanged between Presidents 
Faure and McKinley. 


The Telephone Question.—“A Telegram” writes to 
the Times as follows :—" The bold words used by the Select Com- 
mittee on Telephones, at page 13 of their op ought to set at rest. 
all fears for the fature of the telephone in this country. As you are 
aware, the Committee are not only strongly of opinion that general, 
immediate, and effective competition, by either the Post Offlce or the 
local authority, is necessary, but they 'consider that a really efficient 
Post Office service affords the best means for securing such competi- 
tion.’ Although the case could not be more forcibly sta yet the 
public should still be on its guard, inasmuch as, while the ір 
the report is the hand of the of the Treasury (to extinct 
boards of which separon the regrettable failures to popularise 
the telephone in the past must be ascribed), its is not 
ne y that of the Chancellor of the chequer, yet all 
depends on him. With that high functi it rests to 
mar or reap the harvest of the Committee's valuable labours. 
The leaders of commerce should, therefore, lose no time in procurin 
from the Government a binding declaration of intention on this vi 
question. Its solution is a free hand to the Post Office and a liberal 
provision of money. Procrastination at Whitehall and timidity of 
purpose have well-nigh stifled the telephone in the United Kingdom ; 
vigour and cash—there and at Bt. Martin’s-le-Grand—may yet redress 
the follies of the past. А Cabinet Minister one told me that in his 

ce 30 years 5 reform. In my 
small way I have watched and tried to help this particular reform for 
27 years; so that, at last, there seems to bea fair prospect of a truly 
ш а question being prosperously settled within the named limit 
о в.” 

The Hull Chamber of Commerce has received a reply from the 
Postmaster-Genera], in which it was stated that the development of 
the trunk wire system of the country continued to carefal 
attention. Since the memorial January last Lords Com- 
missioners of the Treasury had sanctioned the erection of a large 
number of additional circuits between important centres, and a Bill 
for raising a further sum of £1,000,000 as telephone capital was now 
under the consideration of Parliament. As soon as the requisite funds 
„ the works would be prooeeded with as rapidly as 
р : 


Telegraphic Communication with the West Indies. 
—The end of the Spanish-American war has already improved 
matters in the West Indies telegraphically, and it is interesting to 
look back for a moment to see how cable communication was affected 
during the conflict, and what its present state is. The United States 
Government now allow messages in secret laoguage to pass between 
the States and the West Indies, with the exception of Porto Rico and 
Cuba, to which islands telegrams must be written in plain language. 
Telegraphs played a great part in the recent war, and the importance 
of having direct and speedy cable communication was amply demon- 
strated. Throughout the whole of the war, the ouly telegraph route 
to the West Indies which was not interrupted, was that “via 
Bermuda,“ and as this was only opened in January last, it must of 
necessity have been а great boon to the West India merchants, as well 
as e nation having any business interests in the West Indies, for 
otherwise, these islands would have been telegraphically completely 
cut off from the world. It is a matter for congratulation that the 
British “via Bermuda" cable route—it touches only British terri- 
tory—was not interrupted. It is marvellous what security is enjoyed 
by anything that is privileged to call itself '' British." 
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The Army Mancuvres and Military Telegraphy.— 
The Daily Chronicle outlines the arrangements which have been 
made with respect to the employment of telegraphy in connection 
with the army manœuvres as follow :—There will be provided a fi- Id 
telegraph for each army corps; neutral semi-permanent lines con- 
‘necting each army corps headquarters of the several camping rayons 
with their respective divisional camps; neutral semi-permanent 
lines connecting the director and umpire-in-cbief's camp, and the 
headquarters of the several camping rayons into one another. The 
‘Opposing forces are not to damage ару telegraph lines or offices 
within the manœuvre area; but under certain circumstances a fleld 
line may be put out of action. The neutral lines will only be avail- 
able to the two army corps for those purposes for which the tele- 
graph lines between an army corps facing the enemy and its own 
base cf operations would be used. They are not to be tapped or 
interfered with, nor are they to be used for the purpose of deceivirg 
the enemy or for giving information in regard to either side which 
should be witbheld from the enemy. Field post offices will be 
established by the Post Office Corps at the headquarters of each army 
corps, infantry division, and cavalry brigade. 


The Pacific Cable.—In the House of Commons at the 


end of last week Mr. Provand asked the Secretary of State for the 
Oolonies whether he could inform the House of the present position 
of the negotiations relating to the proposed Pacifio submarine tele- 
graph cable from British Columbia to the Australian colonies.—Mr. 
Obamberlain: We have no proposals from Canada or from South 
Australia, Western Australia, and New Zealand. The premiers of the 
remaining four Australasian colonies bave joined in a resolution that 
their colonies will favourably consider the proposal for a Pacific cable 
provided that Oanada and the United Kingdom will each contribute 
one-third of the cost. Until we have formal and definite proposals from 
all the Governments concerned, Her Majesty’s Government cannot 
proceed further іп the matter. 

Mr. Roland Belfort puts the case for the Pacific cable very con- 
vincingly in a letter to the Times. He ваув:—“ Тһе Times is con- 
panay emphasising the fact that the problem of the protection of 
British interests in the Far East, menaced by astute, unscrupulous 
rivals, is daily becoming more urgent. Will you allow me to point 
out that an important factor in this problem is the projected all- 
British Pacific cable, the immediate establishment of which has 
become imperative? Both Imperial and colonial interests demand 
it. Oanada and Australasia are willing to participate with Britain in 
its cost. It wonld liberate colonial cablers from the present crusbing 
cable “corner.” A cablegram from Vancouver to Melbourne bas to 
tour the world, costs over 6s. per word, and is often subject to 
disastrous and exasperating delays. By the direct Pacific cable it 
would oost 2s. per word, and arrive within the hour. Until this 
alternative cable is laid, our Australian colonists will frequently be 
compelled to depend on the shaky Siberian land-lines for telegraphic 
communication with the mother country. Those lines are con- 
trolled by Russia. Naval and military experts assert that our 
foreign-controlled cables would certainly be cut by our enemies 
during any crisis. This might imperil the very existence of 
outlying portions of the Empire. Britain thus needs a strategic 
cable system free from foreign control. Commerce needs a system 
free from the deadly grasps of the monopolists. Ifthe Pacific route 
existed, the cabling public would save nearly £225,000 per annum. 
In eight years this sum would pay for the new cable. The project is 
perfectly practicable from the electrical, engineering, and financial 
standpoints. The control of Pacific cable communication should by 
right devolve on the British—the pioneers and principal constructors 
of the world’s submarine cable system. To allow another nation to 
forestall us by executing this great work would constitute a most 
humiliating abdication of our recognised tion as lords of the ocean 
depths. Finally, by & mutual effort, Britain, Canada, and Australia 
can establish this communication without the slightest cost to their 
taxpayers. Under these circumstances would not the Imperial 
Government be quite jastified in taking the initiative in this roject, 
which is y considered to be ripe for execution ? Recent 
official declarations on the part of Australasian Premiers prove beyond 
doubt that such action would meet with a cordial response from the 
1 Dalziel despatch da 

ziel despatch dated Vancouver, B. O., Au 15th, says that 
" Mail advices from New Zealand report d ts Premier, Mr. 
Richard Seddon, is in favour of а trans-Pacific cable between British 
North America and the colony, and is p 'to offer & large sub- 
віду if Oanada will join in the project. Не says likewise that 
England will help materially.” 


CONTRACTS OPEN AND OLOSED. 


OPEN. 


Ashton-under-Lyne.— August 27th. The Committee of 
the Central Conservative Club invite specifications and tenders for 
the installation of the electric light in the club buildings. Tenderers 
will have to prepare a complete specification. Tenders to Mr. John 
Moss, secretary. 


Ashton-under-Lyne.—August 29th. The Electricity 
Committee want offers from persons desirous of entering into arrenge- 
ments for the wiring of premises within the borough on any system 
of deferred payment. Particulars from Mesers. Lacey, Clirehugh 
and Sillar. our “ Official Notices" August 5th for particulars. 


Bangor.—September 10th. The Corporation is inviting 
tenders for the supply and erection of two water-tube boilers, 
economisers, steam and other pipes, pumps, &c., two 60-kw. dynamos, 
balancer, boosters, 5-ton travelling crane, switchboard, accumulators, 
mains, &c. Consul engineer, Mr. Е. Н. Medhurst. Вее our 
Official Notices" August 12th, for particulars. 


-Belgium.—October 27th. The municipal authorities of 
Ghent are inviting tenders until October 27th for an installation of 
electric lighting in the new Flemish theatre in that town. Tenders 
to AN de Ville, Ghent, Belgium, from whence particulars may be 
obtaine 


Buxton.—September 5th. The District Council wants 
tenders for the supply of water-tube boilers, mechanical stokers, 
engines, dynamos, pumps, &c., battery, switohboard, exhaust, feed, 
and other pipes for the establishment of electricity works. Ооп- 
sulting engineer, Prof. A. B. W. Kennedy. See our “ Official Notices ” 
August 12th. | i | | 


Halifax.—August 24th. The Corporation Tramway Com- 
mittee is inviting tenders for excavating and forming about 5 miles 
of tramway track within the borough. Particulars on application 
An Edward R. S. Escott, O.E., borough engineer, Town B 

ах, | 


Hull.—August 25th. The Electric Lighting Committee 
want tenders for the supply and erection of a 750-I.H.P. Willans or 
Belliss type engine, & 460-kw. bigh tension continuous current 
dynamo, and two 30-feet x 8 feet Lancashire boilers, for the electric 
light works. City electrical engineer, Mr. A. S. Barnard. See our 
“ Official Notices July 29th. 


Kingston-upon-Hull.— September 30th. The Corpora- 
tion want tenders for the supply of 45 electrico motor cars, 20 trailers, 
2 sprinkler cars, and 2 traversing platforms. Specifications from Mr. 
White, city engineer. See our Official Notices” this week. 


North Staffordshire.—September 5th. The British Elec- 
tric Traction Company is inviting tenders for the provision of 
materials and construction of the track and permanent way of about 
18 miles of tramways (in sections) in the Potteries district of North 
Staffordshire, for the British Electric Traction Company, Limited. 
Particulars obtained on payment of a deposit of £3 3s. at the Com- 
— Permanent-way Hngineer's Office, Donington Honse, Norfolk 

treet, Strand, W.C. | 


Patras.—The following notice appears in the Times :— 
“On Sunday, the 16-28 August of this year, in the morning, from 
9-11 o'clock, will be given out in submission, in the Town Hall of 
Patras, in presence of the Municipal Council, and in public session, 
the concession of the lighting of Patras and its suburbs. In case the 
lighting will be executed by gas, the period of the concession will be 
of 35 years, or in case the lighting will be executed by electric light 


or another light, the duration of the concession will be left to the . 


discretion of the competitor, according to the conditions of our advice 
No. 2,222 of this year and according to the register of February 7th, 
1898, modified by the above-mentioned advice No. 2,222. Offers are 
to be submitted under sealed cover. A copy of the above-named 
documents, in Greek or in French, will be delivered to every 
interested firm which will ask it from us or from the president of the 
manicipali J. | 
“Patras, July 12th, 1898. 
The Mayor of Patras, 
“ Thanos Canacaris.” 


Rochdale. — September 6th. The Corporation wants 
tenders for the supply of boilers, economisers, condensing plant, 
feed pumps, steam and ¢xbaust piping, travelling crane, switchboard, 
accumulators, and cables for the electricity installation which is to 
be put down. Consulting engineers, Messrs. Lacey, Clirehugh and 
Silla See "Official Notices” August 5th for particulars of the 
various sections. . | 


Roumania.—September 22nd. "Tenders are being invited 
until September 22ad by the municipal authorities Braila, 
Roumania, for the conoession for the electric lighting of the town. 
Particulars may be obtained from, and tenders are to be sent to, 
Le Mairie de Draila, Roumania. 


Spain.—Tenders are being invited until the 22nd inst. by 
the Spanish Post and Telegraph authorities in Madrid for the supply 
of 22,000 rolled zinc cylinders required in connection with the tele- 
graph service. Particulars may be obtained from, and tenders to 
be sent to, Le Direccion Général des Postes y Telegrafos, Madrid. 


Wimbledon.— August 29th. The District Council 
invites tenders for the supply, delivery, and erection of pipe work. 
1 „ consulting engineer. See our Official Notices 


CLOSED. 


Aberdeen.—The Gas and Electric Lighting Committee 
has decided to accept the offer of Messrs. Orompton & Co., Limited, 
to supply patent insulators for the prevention of waste in the electric 
culverts af a cost of £1,186. The estimated cost of fitting up the 
culverts is £950, making a total of £2,136. The work will be 
commenced in about three weeks. 


Austria.—The municipal authorities of Prague have just 
placed the contract for the supply of the cables required in connec- 
tion with the central electric lighting station in the town with 
Messrs. Felten & Guilleaume, of Malheim. 


\ 
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Belgium.—Tenders were lately invited by the municipi 
authorities of Stavelot for the concession for the electric lighting of 
the town during a period of 30 years. Only one offer was received— 
from the Société Electricité et Hydraulique, of Charleroi—who offered 
to undertake the work on the following terms:—7 centimes per 
hectowatt hour for private lighting; 54 centimes per hectowatt hour 
for power рор and 7 centimes (less 7 per cent.) per hectowatt 
hour for the lighting of the municipal buildings. 


Bary.—The Council has adopted recommendations of the 
Electric Lighting Committee to the effect that the following tenders 
be кере, subject to the approval of the Local Government Board, 
vis, Messrs. Davey Brothers, Sheffield, for the boilers, &c.; the 
Callender Cable and Construction Company, for the mains, &с.; aud 
Mesers. Fowler & Oo., Leeds, for plant, &c. The tenders, with the 
cost of the engineer, clerk of the work“, &c., amounted to £19,439 15s. 
exclusive of the cost of buildings, which is estimated at £2,500, 
making a total of £21,939 15s. The loan for which permission has 
been applied for is £20,000, making, with the sum of £2,500 in the 
3 of the Gas Company, £22,500, which will leave £560 for con- 


Halifax.—The first car extension contract for the Cor- 
praia tramways, bas been placed with the British Thomson- 
ouston Company, Limited. 


St. Helens.— As the result of tenders received recently, 
this company bas placed an order with the British Thomson- Houston 
Compeny, Limited, for 16 complete motor-cars (the first equipment 
contemplated). Eight of these will be large bogie cars, with to 
seats, to carry 68 passsngers, and eight will be single truck cars, wit 
top seats, and adapted to carry 53 passengers. 

Yarmouth.—At the meeting of the Great Yarmouth 


Town Council on Tuesday last week, the tender of Messrs. Willans 
to supply а 150-kw. alternator for £1,989 13s. was accepted. 


NOTES. 


An Electrical Method for Production of Finely- 
divided Metals.—An interesting note upon the use of the 
electric aro for the production of metals in the finely-divided 
state was read by Dr. Bredig, at the recent annual gathering 
of the German Electro-Chemical Society, at Leipzig. We 
give below a brief summary of the report of this paper 
appearing in the Zaits. f. Elektrochem. 4, p. 514. Dr. Bredig 
had been investigating the phenomena attending the dis- 
charge of high tension alternating currents under the surface 
of various liquide. He observed that when metal poles of 
small diameter were used,a cloud of finely-divided solid 
matter was formed around the arc, and on further investiga- 
tion this proved to be of the same chemical composition as 
the metal used for the poles. The state of sub-division 
was so fine that the water or other liquid appeared 
as though some colouring matter were in solution, and several 
days were requisite to obtain deposition of the metal upon 
the bottom of the vessel. Zino, lead, silver, gold, and 
platinum were all obtained in a state of extreme sub-division 
in this way. In the case of zinc the author states that two 
Russian chemists had already published a note upon the 
5 The results obtained are attributed by Dr. 


redig to the condensation by the water of the metallio 


vapour, which always surrounds the electric aro, when 
metallic poles are used. The method is of laboratory service 
for the produotion of finely-divided platinum, capable of 
catalytio action, direct from platinum wire. 


Bristol Electrical Works.—The Institute of Marine 
Engineers (Bristol Channel centre) visited Bristol on Satur- 
day for the purpose of inspecting the electric tramways and 
ore station, also the Corporation electricity works. Mr. 

ood, the engineer of the Electric Tramway Company, and 
Mr. Challenger, the traffic manager, escorted the party over 
the tramway system, and Mr. Faraday Proctor acted as 
guide at the electricity works. After the inspection of 
other engineering works of interest, dinner was provided at 
the Royal Hotel, College Green, Prof. Elliott, D. Sa., being 
in the chair. This was followed by a paper by Mr. N. 
71^ =, the Cardiff Corporation electrical engineer, on 
* Electric Lighting Stations," in which he described what, 
in his opinion, constituted a model station. The chairman 
contributed some notes on electric traction, which he said 
he had advocated for 20 years past. Cardiff trams, he 
5 a disgrace, but Bristol trolley lines set a splendid 
example. 


Le Contes will be of interest. 


Buited to this kind of narrative. 


An Harmonic Analyser.— In the Physical Review 
(America) for Joly, Mr. T. N. Le Oonte describes an 
harmonic analyser, working nearly on the principle employed 
by Mr. G. U. Yule in the instrument described some years 
ago before tbe Physical Society. It will be remembered 
that this depended on giving to the pointer of ап Amsler's 
planimeter, a reciprocating motion about a point carried 
round the curve to be analysed. The mechanical construc- 
tion of his apparatus was very simple compared with the 
porate instrument of Henrici, maloly because the human 
and was employed, and was found easily able, to perform 
a complicated geometrical operation. Mr. Le Conte has 
arranged a new instrument for performing the operation 
with less dependence on the human hand; and though of 
considerable complexity compared to Yule's, it is very much 
simpler and more easily made than Henrici's. A board 
carrying a polar planimeter is moved bodily along the curve 
to be analysed, while to the pointer is given independently 
the required reciprocating motion. The action is clearly 
susceptible of great accuracy within the limitations of 
rolling planimeters. The first eleven harmonics of a zig-zag 
straight line have been tabulated from calculation, and also 
measured with the instrament, and the errors are very smal), 
in no case exceeding 1 per cent. We should imagine that 
iodic curves requiring harmonic analysis occur very rarely 
in practice, and that occasions for the use of such instru- 
ments are almost entirely educational. For this purpose 
the results can be obtained with little labour ad great 
acouracy by directly measuring the ordinates of the curves. 
In the history of mechanical integrators this instrument of 
By a small modification of 
construction the instrument can be made into а curve tracer 
for combining any set of harmonics. 


Au Electrician as Novelist.—The Strand Magazine for 
the present month contains, among other good things, an 
illustrated article by Archer P. Crouch, entitled Submarine 
Cable Laying.” The account is felicitous, clear, and tech- 
nically correct ; moreover, Mr. Crouch has a style admirably 
Sach is the advantage 
of being a novelist as well as an electrician. At Oxford 
the author took his degree in science; he then turned bis 
hand $o submarine cable work, and his mind to the art of 
writing. He has published six books, of which five are 
novels, and one a discussion of social problems. Several 


articles from his pen have been contributed to such maga- 


zines as the Ninefeenth Century and the Cornhill. Two of 
his novels have appeared this year; the first, Senorita 
Montenat” (Smith, Eider & Оо.) is a tale of the Chilian 
War of Independence in 1818 ; the second, “ For the R bel 
Cause (Ward, Lock & Oo.), is a romance-bistory of the 
more recent struggle between Balmaceda aud the Ohilian 
Congressionalists. They are fi zhting tales, both of them, 
with plenty of incident, and polite love-making. The 
incident is so stirringly told tbat at times ће gets a 
little timid of it. But these things are merely matters 
of adjustment of the balance and looking to the connections ; 
Mr. Grouch will doubtless grapple with them in his books to 
oome. Such is the advantage of being an electrician as 


well as a novelist. 


Explosions in Maiu Boxes.—Late on Thursday night 
week au accumulation of gas in the electric light m 
beneath Cumberland Terrace, Regent’s Park, led to an 
explosion which blew the cover of a main box into the air. 
There was a failure in the aro lighting for a few minutes, and 

the private lighting was also affected for some time. 

Farther details of the Oldham explosion, to which we 
briefly referred last week, go to prove that the affair was 
more serious than we at first supposed. A leakage has since 
been discovered in the gas mains, and this was undoubtedly 
the cause of the accident, the gas having accumulated in the 
electric light culverts and become ignited by a spark 
when an arc lamp was switched off. The pavement 
was torn up for 40 or 50 yards and main box covers were 
flung to the other side of the street, which is in a busy 
part of the town. We understand that Mr. Newington, the 
chief electrical engineer, is having new cables laid in iron 
pipes. A number of people were severely shaken, but after 
treatment all were able to proceed to their homes. 
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Emmens, the Gold Maker.—Since this gentleman left 
off exploiting batteries, and transferred himself to the United 
States, whither many a better and many a worae have gone 
before him, he has, as our readers know, acquired a certain 
notoriety as a manufacturer of the royal metal out of the 
baser metals. We never knew that he was “a physicist of 
reputation," ag the Engineer described him the other day ; 
but then we do not suffer from shortness of the editorial 
memory аз some of our contemporaries do. We have never 
known him as “an able controversialist," as the Zngineer 
also describes him ; but we are willing to admit that he is 
smart in the true American acceptance of this term. Let 
but a crumb fall from the laboratory table of a scientific man, 
and Emmens will catch it up and convert it into loaves, 
It seems that Emmens claims to transmute silver into gold by 
subjecting the former metal to continuous hammering, whilst 
at the same time he takes measures to prevent the temperature 
rising, for every 'prentice hand knows that a piece of metal 
placed upon an anvil and repeatedly tapped with a hammer 
will become so hot that anyone who tries to pick it up will 
quickly drop it. According to Emmens, this rough treat- 
ment result; in the silver being, as it were, shaken out of one 
constitution into another, the resulting substance being 
argentaurum, from which gold can be reduced. Bearing in 
mind Sir William Orookes’s views, as expressed in his 
presidential address to the Chemical Society in 1888, 
Emmens considered it would be a good thing to draw this 
chemist, and he sucoeeded in doing so. Sir William 
Orookes, following Emmens's directions, subjected a 
Mexican dollar to a hammering process, which lasted for 40 
hours, and all the while the dollar was kept at a tempera- 
ture considerably below the freezing point of water. The 
experiment was rather roughly performed, and a slight 
excess of gold was observed in the assay after the experiment 
was concluded. However, this slight excess was within the 
limite of error of the experiment, and in subsequent experi- 
ments, carried out much more carefully, this excess was not 
noticed, and the result was, in Sir William Crookes’s own 
words, an utter failure." Emmens is now going about 
claiming that these experiments support his theory. Since 
he is avowedly “a mammon-seeker,” we cannot be sur- 
prised, as, indeed, the Engineer says, that he should make 
the most of every little advantage. But straight men will 
not think any the better of Emmens for the way in which 
he is using his private correspondence with Sir William 
Crookes, twisting the latter’s statements in his own way 
in order to advertise his great syndicate. А SYNDICATE! 
We thought it would come to that after all. A certain 
number of men possessing money must be got together, 
and their money must be transferred into the pockets 
of the great alchemist. This is the usual preliminary 
step, and we have no doubt that the usual sequel will 
follow. If Emmens can produce gold in such a simple 
-way from so cheap a commodity as silver, why does he not 
set up a little place of his own; for, according to his own 
5 if е “ы an hammerin ge he will soon 
grow fabulously rich. We su e really poses as a 
-philanthropist, and only desires No ешп ed people, after 

ving provided for himself in & quiet way out of the pur- 
chase money paid by those who are foolish enough to buy 
shares in his great syndicate. When we remember the extra- 
ordinary frauds which have been perpetrated upon the 
American public in the past in connection with ideas: with 
an object less chimerical than those of Emmens, the gold 
maker,” we shall not feel surprised if he succeeds in 
inducing a large number of people to part with their dollars. 
We should then advise the worthy alchemist to seek fresh 
fields and pastures new " ав speedily as possible, lest, instead 
of hammering silver, he gets hammered himself. 


Thomson aud Varley Slides.—During the past two or 
three years extensive use has been made of the Thomson 
and Varley slide-bridge, especially for cable tests on board 
ship. Improvements in the mechanical construction of the 
contact arms have increased the confidence of electricians 
in this form of apparatus; and experience has shown that 
with well-arranged connection strap3 and binding screws it 
adapts itself to nearly every electrical cable test, with great 
saving of time. Moreover, it is able at once to be trans- 
formed into an universal shunt. Dr. A. Tobler, in the 


Jour. Téléyraph, 22, pp. 4—9, 1898, brings together several 
interesting details bearing on the history of the slidc-bridge. 
The fundamental idea seems to have been contained in an 
apparatus described by Sir William Thomson in Patent No. 
2,047, р. 35, 1862; but the vernier is due to О. Е. Varley, 
and is accredited to him by du Moncel in а “ Notice sur le 


Cable Atlantique" (Paris, 1869). The first Thomson and 


Varley ** bridge" was constructed in 1866 by Cornelius and 
S. Alfred Varley, at 66, Roman Road, Islington, at а cost of 
£150. Such an instrament was to be seen at the Eastern 
Telegraph Company's station at Porthonrnow, as recently 
as 1883. The two series of coils were. placed in long 
boxes, on the top of which were straight rods carrying the 
sliders. Dr. Tobler expresses surprise that this аа 
was not patented, for Varley appears to have been a frequent 
visitor at the Patent Office; in 1859 (Patent No. 1,509, 
p. 7) he actually obtained patent rights for а “ principle,” 
4.6., the principle of the “loop test." His object, no doubt, 
was to secure priority of invention. The circular form 
of slide-bridge, with alternate concentric contacte, was in- 
trodaced in 1875. The general theory of the vernier system 
was stated. by Dr. Tobler in 1881 (Elektr. Zeitschr. Vol. ii., 
р. 51), and independently, the same year, by Н. R. Kempe. 

scart and Monnier, in their treatise on electricity, give an 
independent proof; and a short method is described in the 
ELECTRICAL REVIEW, Vol xxx., p. 286. 


Improved Bit Stock. —А mo t u eful angular bit stock, 
which will no doubt prove of great value to telephone con- 
struction men and eleotrical wiremen in general, has just 
been placed upon the market by Messrs. C. Meister & Co., 
Allentown, Pa. The illustration (taken from the New York 
Electrical World) shows that by pulling out the set pin this 
tool can be deflected and blocked at the various angles shown 


by the dotted lines. The limit, which is beyond the right 
angle, works as easily as on all the others. e firm claims 
that by the large gear attached to the chuck a 1-inch hole 
can be bored with less power than a j-inch hole with 
any other angular bit stock in the market. The ingenuity 
and simplicity of the design speak for themselves. The 
use of this bit stock will certainly eliminate one of the 
heretofore disagreeable features of inside electrical wiring of 
all descriptions. 


Electrical Conductivity in Mixed Solutions of 
Electrol ytes.—There is an interesting experiment described 


in the Zeitschrift fiir Physikalische Chemie, 1898, Vol. 


xxv., page 115, by K. Hopfgartner. In a solution of two 
different electrolytes, if n, and т, be the concentrations of 
the cations, and x, v, their migration velocities, then the ratio 
of the number of their respective cations passing in the same 
time across any section towards the cathode is given by . 


eo р. а * 


———— а 


— ———— nn . УА ̃ Vw НН Н ²˙˙˙m —è⁰ůuͥG ̃ :. eee cere ааа ааа наа ааа аара наара 


vol. 43. Mo. 1,082, Auaus 19, 1898.] 


THE ELECTRICAL REVIEW. 


281 


— —ſ— . ——À————— m— 


mun, u. If this ratio, d,/d,, can be directly obtained from 
the alteration of the anode liquid, then if the migration 
velocities are known, the concentrations:.of the ions can be 
calculated : n;/n, = и, dj; d, The ratios of the concen- 
trations of the hydrogen and sodium ions were thus obtained 
in the case of mixtures of equally concentrated solutions of 
sodiam chloride and hydrogen chloride, and the values com- 
pared with those obtained by means of Rudolph's expression. 
The agreement was satisfactory, indicating that the admix- 
ture of these highly diseociated solutions has little effect on 
the dissociation. In the case of mixtures of similar hydrogen 
chloride and barium chloride solutions, however, the agree- 
ment was not good, probably owing to the assumption that 
the dissociation of the barium chloride is entirely to Bu’ and 
Clions. The values of the transference ratios of the ions 
was also obtained for the three salts examined at different 
dilations. For sodium, the transference number increases 
with increasing dilution, whilst for both barium and 
h the reverse was fouud to obtain. The кант 
the cations deposited as a result of the purely ic 
action was calculated from these numbers, and the results 
were found to agree well with the silver deposited in a 
voltameter included in the circuit. 


Electric Lighting of Balmoral Castle.—A daily 

per says that the Queen will probably defer her departure 
from Oeborne beyond the date originally fixed, as the work 
of lighting Balmoral Castle with electricity, which is now 
in progress, will not be completed until the beginning of 
September. There are to be 600 lamps, and there will be 
over 1,000 when the electric light is extended to tke out- 
buildings. A brief description of this installation was given 
on page 46 of our issue for July 8th. 


Summer Schools for Mechanics.—Oae of the directions 
of University Extension in America is the summer school for 
mechanics. We learn from Machinery that three American 
colleges are offering a summer course in mechanical engineer- 
ing open to outsiders. These are the Cornell University, the 
Massachusetts Institnte of Technology, and the Oase School 
of Applied Ssience at Cleveland, Ohio. We may take it for 
granted that the working mechanics for whom tbis course is 
intended will be of the right quality to profit by the instruc- 
tion, otherwise they would scarcely be found attending special 
clases in American summer weather. Correspondence 
schools and evening classes in winter lack completeness, and 
our cont2mporary considers that one or more summer courses 
at а well equipped college will be valuable to students of an 
ambitious turn. The diffisulty is in the lack of preparation 
of many of the students which might act as an obstacle to 
the free opening of the summer classes to outside mechanic, 
bat it is argaed that against this is to be placed the advan- 
tage to the ргоѓев:отв and ordinary students of contact with 
men fresh from the workshop. The interchange of ideas 
should be beneficial, and the practical mechanics ought to be 
able to more than make up for any delay that they may other- 
wise canse. A writer who recommends mechanics to take up 
with the course, quitting work for the time, and, perhaps, 
living far away from home, does so chiefly on the ground of 
incre earning capacity. It is, perhaps, fortunate that 

one is not of a mind to study, or the better positions 
would all be crowded up. Jast to what end technical educa- 
tion will lead us is difficult at present to see, and can hardly 
ba estimated until such time as the full effect has become 
apparent. So far it has not resulted in much improvement 
in handicrafts. The carly attempt at improving handicraft 
which was made by the late Sir Joseph Whitworth has had 
no result such as he gis to 8ee. Whitworth scholars have, 
in few cases, become ekilled workmen. Many of them have 
simply degenerated into professors and have been entirely ont 
of touch with practice; others have become draughtemen ; 
others occupy good managerial positions, but none have 
become what the founder intended—high-class wel!-paid 
workmen. Where a mechanic aims to acquire superior 
knowledge to his fellows he does so in order that he may drop 
the hammer and the chisel, not that he may be able to use 
them better. In a manufacturing engineers’ shop there is 


little chance in the ordinary work for a superior man ‘to 
make use of his knowledge. He generally seeks improve- 
ment by a change. It is well to recognise that technical 
education will not, for the present, do mach to change the 
rank and file, though it ani help the more deserving and 
render them able to lift themselves a grade above their 
starting point. 


Action of Drop Electrodes.—Daring the formation of 
the drop in a meroury-dropping electrode, the surface of 
separation of mercury aud calomel solution is increased, and 
hence, if the solution tension of the mercury is leas than the 
pressure of the mercury ions, the latter pass into the drop, 
whilst the equivalent quantity of chlorine ions form the 
double layer at the surface until the normal potential differ- 
ence is reached. When this drop reaches the lower surface 
of mercury, already in itg normal state, the mercury and 
chlorine ions again pass iato solution reforming calomel, во 
that it follows that the concentration of the calomel decreases 
above and increases below. By independent mercury elec- 
trodes in the electrolyte at the upper and lower portions, and 
а mercury electrode in an independent calomel solution, the 
concentration was found to change in the manner expected. 
The potential difference soon attains a constant value, and, 
if the dropping be then etopped, the E.M.F. falls, slowly if 
undisturbed, but immediately if the liquid be stirred. Owing 
to the formation of а mercury emulsion in the liquid, the 
liquid does not reach a normal state, even by remaining 24 
hours without stirring. The effect of саш of level of the 
electrode, diameter of dropping tube, and head of mercury 
were investigated, and the concentration of the mercury ions 
in the neighbourhood of the dropping tuh» was found to be 
about one-tenth that of a saturated calomel solution, that is, 
about 1:1 + 10:7 normal. The above is an abstract of a 

per in the Zeitschrift für Physikalische Chemie, 1898, 
Vol. xrv., page 265, by Wilhelm Palmaer. | к. 


—— 


Source of Error in the Determination of the Heat 
of Dissociation of Eleetrolytes.— The «quilibrium equa» 
tion in the case of a di-sociation process ів c. су. с = &, 
where z and y are the numbers of the different ions result- 
ing from the dissociation. The concentrations, ei, c». and Ca 
are given by the expressions (1 — a) cj (1 + В), zac (1-- 8) 
y a cj (1 + В), that is, are functions of B, the degree of di - 
sociation of the solvent. Hence, since by temperature 
change the degrees of dissociation of both solution and 
solvent are directly altered, it follows that the degree of dis- 
sociation, a, of the solute undergoes, not only the direct 
change due to temperature, but also a secondary change due 
to the alteration of the concentration. Ол this account, the 
heat of dissociation is not accurately given by the ordinary 
expression g = R T? d log. / d t, but by an extended ex- 
er t T? {d log. k| dt — (z + y —1)dlog.(1 + 8) / dt}. 

n the case of potassium, the author shows that the omission 
of the second term leads to an error of 100 per cent., its 
value being calculated by the aid of Ramsay's determinations 
of the association factor of water at different temperatures. 
The above is an abstract of a paper in the Zeitschrift. für 
ои Chemie, 1897, Vol. xxiv., page 608, by J. J. 
van Laar. 


The Fascinations of Electricity.—The followin 
letter is word for word as we received it, the name 
address only of the writer being withheld :—'* Dear Sir,— 
Would you kindly give me the following information, I am 
desirous of entering the Electrical Engineering Proffesiou 
either as Central Station or Consulting, I have a. fair 
knolage of the Theory, but desire a Good Practical Training, 
could you recomend any College for this Purpose, if not an. 
apprenticeship at a Works fora small Preinem. I am 21 
years of age, but have a decided interest in the Work, I 
have no knolage of Mathematics at Present but would start 
at once, if you would advise me to procede. I am not at 
present in an Engineering Trade. Wou!d you advise me 
to procede. I am Willing to give 3 to 5 yeara in the 
attempt. Thanking You in Anticipation I remainn Your 
in Earnest, —— ——.” 
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Apparatus for Examining the Spectra of Gases.— 
In the Comptes Rendus, Vol. oxxiv., page 525, Marcellin 
P. E. Berthelot describes a new apparatus for facilitating 
the examination of the spectra of gases under an atmo- 
spheric pressure. Although inferior to the ordinary Plucker 
tubes as regards definition of the lines, the feelers of 
construction and ease of manipulation make it possible to 
juclude an examination of the spectrum in the ordinary 
qualitative analysis of а gas. The apparatus consists of a 
straight glass tube, 10 to 12cm. long ard 7 to 15 mm. broad, 
closed at one end, into which a platimum wire is fused. 
second and much narrower tube 1з bent in the form of a V, 
and has a platinum wire running through its whole length and 
projecting at both ends. At one end, which serves as one 


of the poles for the electric discharge, the glass is fused. 


round thé wire; the other end can be connected with the 
coil. The sealed limb cf the second tube is fitted into the 
first tube by шевця of a cork, in such way that it can slide 
up and down, во that the distance between the two platinum 
wires can be adjusted. A short capillary tub» must also 
pass through the cork, or there must be a notch in its side 
to allow for the expansion due to the sparks. The straight 
tube is filled with meroury, placed in a small mercury 
trough, and a small quantity of the gas to be examined is 
passed into its place. A condensed or uncondensed spark 
is passed between the platinum wires, the distance between 
them being adjusted to give the best result. The dis- 
charge should be frequently interrupted and a condensed 
spark shonld be avoided if possible. 


Electrosynthesis.—In a recent issue of the American 
Journal of Science, (1V.), 4, 51, there is a paper by William 
G. Mixter on this. subject. He says that mixtures which 
readily 7 when subjected to an ordinary electric spark, 
may not do so under the influence of the electric glow in an 
ozonising tube. Thus, oxygen and hydrogen in the ratio 
1: 2 at 235 mm. pressure did not explode, but combined 
slowly. Various explosive mixtures were therefore subjected 
to the glow discharge in eudiometer tubes and the rates of 
combination determined, but as no determination of the 
current strength were taken, the relation between the rate of 
combination and the quantity of eleotricity discharged was 
not obtained. Hydrogen and oxygen were found to slowly 
combine, carbonic oxide and oxygen combined more rapidly, 
and even when perfectly dry combined slowly. Methane and 
oxygen combine in a manner consistent with complete com- 
bustion, but in the oage of mixtures of acetylene with oxygen, 
ethylene with oxygen, and ethane with oxygen, the quantity 
of the latter gas used is less than that ired for complete 
combustion, whilst small quantities of the hydrocarbons were 
decomposed with the formation of acetylene. Very little 
ozone is formed during the discharge, and the oxidation 
cannot be due to its formation. The author does not con- 
sider the combination to be due to the nnion of ions, but to 
the inter-action of the molecules themselves, which are made 
active by the glow discharge. 


The Blackheath Tragedy.—The large number of readers 
of the ELECTRICAL REVIEW who were acquainted with the 
late Mr. Tyler, sec of the India-Rubber, Gutta-Percha, 
and Telegraph Works Company, will have heard with pro- 
found horror of the death of his widow under such brutal and 
revolting circumstances. Mrs. Tyler had recently devoted 
much time and considerable sums of money to help the poor 
and needy of the district in which she resided. Since her 
husband's death 18 months ago Mrs. Tyler had continued at 
the same residence as during his lifetime, No. 67, Kidbrook 
Park Road, Blackheath, S.E., and so far as appears to be 
known up to the present, the case is one of strangulation by а 
burglar. No опе can have а greater desire than ourselves 
that the murderer of this kindly and benevolent lady will 
be speedily brought to the bar of justice, and to her sorrow- 
ing relatives we tender our respectful sympathy. 


The Forthcoming Como Exhibition.—The Board of 
Trade have received through the Secretary of State for 
Foreign Affairs a оору of the general rules and programme 
of the Exhibition of Electric Appliances which is to be held 
at Como next year. This may be inspected on application 
to the Board of Trade on any day between the hours of 
11 a.m. and 4 p.m. 


The Electrical Conductivity of Dilute Solutions.— 
For a long time it has been realised that our knowledge of 
the intimate workings of electricity may bə enriched by 
studying the phyaical properties of solutions, and especially 
of dilute solutions, in which the conditions are very favonr- 
able for investigation. Consequently, much attention has 
been devoted to this branch of research, and amongst recent 
papers we may notice опе by R. Schaller in the Zeitschrift 
für Physakalische Chemie, xxv., 497, who has been investi- 
gating the electrical conductivity of dilute solutions at 
various temperatures np to 100° С. In order to avoid the 
action of water on glass at high temperatures, a platinum 
vessel was employed; but it was found that, in the case of 
acids and ne salte, veesels made of Jena glass might be 
uscd. The measurements at 25° before and after i 
were found to differ by about 3 per cent., and this difference 
was ascribed to changes in the electrodes, as it became con- 
siderably less after the electrodes had been used frequently 
at the high temperatures. The conductivity of the water 
employed гове from about 1 + 107* at 25° to about 2:6 — 


2*8 + 1079 at 99°. An approximately equal temperature 
coefficient was obtained with solutions ium chloride, 
sodium chloride, potassium nitrate, and sodium nitrate, being 


about 2,000 — 2,300 + 1079, and increasing slightly with 
the temperature. For h ic acid the coefficient is 
much smaller, 1,200 — 1,400 --.10 5, and decreases with 
rise of temperature. The migration velocities of the various 
ions are calculated for temperatures up to 100°, the assump- 
tion being made that the velocities of the potassium and 
chlorine ions. are equal at all temperatures. The sodinm 
salts of * paratoluic, benzoic, ort hoiodo- 
benzoic, metiodobenzoic, orthonitrobenzoic, metanitroben- 
zoic, parachlorobenzoic, and anisic acids were also examined. 
The molecular conductivity was found to increase. with rise 
of temperature, but at a diminishing rate, in some cases 
reaching 8 maximum, and then decreasing; the degree of 
dissociation, however, as well as the heat of dissociation, 
which is calculated from the temperature coefficient, was 
found in each case to decrease with rise of tem ure, the 
heat of dissociation frequently changing at the higher tem- 
peratures from a positive to a negative value. 


Electric Launch.—The Shipping World says that the 
Vril electric launch has considerably exceeded the Russian 
Minister of Marines’ contract requirements. Built and 
equipped, electrically, to give a half в of 44 knots for 10 
hours, the little vessel at her final trial before Captain 
Grigorovitcb, the Russian Naval Attaché, gave a half-speed 
of 54 knots with apparently snfficient energy left in her 
accumulators to warrant her builders in stating she would 
have kept up the 54 knots for 20 hours. Owing to want of 
time, an exhaustive trial was not made, but the data obtained 
enables the makers to guarantee 54 knots for 15 hours with- 
out exhausting the batteries. 


Are Solar Radiations Transformed into Elec- 
tricity ?—With a view to solving this question, a very 
interesting piece of work has recently been carried out by 
A. Bach in connection with the reduction, electrolysis and 
photolysis of carbonic anhydride. Lieben has shown that 
when carbonic anhydride is reduced by sodium amalgam in 
an alkaline solation, formic acid is the sole product, The 
author finds that when carbonic anhydride in aqueous војо- 
tion is reduced by means of h oocluded in palladinm, 
some formaldehyde is also. produced. In the electrolysis of 
ca'bonic acid the chemical changes are represented by the 
+ О, + OH, O, and the author has shown (Abstr., 1893, 
483) that, under the influence of sunlight, the acid decom- 
poses thus: 3 HCO, =2 H4,C0, + CH, O == 2 H, CO, + 
Os + CH4,0. Assuming that in the electrolysis the acid is 
reduoed by the liberated hydrogen, the decompositions by 
electrolysis and photolysis are identical, for it is obvious that 
the group CO, + Н,О is equivalent to the percarbonio acid 
H,CO,, but it remains uncertain whether the solar radiations 
merely act in the same way ав electricity or are transformed 
into electricity. The original, of which the above is an 
abstract, may be consulted in the Comptes Rendus, cxxvi., 
479—481. 
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The Importance of Proper Methods of Illumination. 


de Electrical World abstracts a paper just re d by Е. A. 
Bowman before the Canadian Electrical Association Conven-. 
tion on this subject. The author says it should be distinctly. 
borne in mind, especially by the smaller companies, that to 
do a growing and really successful business something more 
is necessary than to merely induce your customer to put in 
so many lamps, and then to get as much pay as you can 
from him for them. It is now clearly demonstrated beyond 
a peradventure that the margin of profit is as narrow in the 
central station business as in any other, if not a great deal 
narrower, and that even when there is no competition from 
gas or a rival company, the closest economy and manage- 
ment are necessary to yield a profit to the shareholders and 
Leia for future oontingencies. In view of this the manager 

realise that he must educate his clientele, and give 
them the best satisfaction in every way. Too many managers 
are satisfied when they have sueceeded in nading 8 cus- 
tomer to take a certain number of lights. If in addition they 


are giving full pressure at the lamps and a reliable service. 
they consider that their duty to both the se y and the: 
e. 


public is done. Now this is à wrong principle. Attention 
should be paid to the bi 


Take, for example, a shop. The p for which it is to 


be used, its size, the height of ceiling, finish of the walls, 


kinds of goods to be displayed and sold, arrangement of 
counters and show cases—all must be noted and considered. 
It is useless to attempt to light a modern drug store and a 
ready-made clothing store in the same way, and expect equally 
satisfactory results in both cases. The manager shonld be 
looked upon ав an anthority on methods of lighting, and if 
he gives the matter a reasonable amount of attention, he very 
soon will ba. He must remember that he is a dealer in light, 
and to be a successful one, must know all about it—how it is 
best used, and what are the latest fashions in it. Education 
of his customers is a very material part of the work of 
every successful. manager in the electrical business, and is 
one of the principal reasons why the business cannot be 
properly carried on by some one who has a number of other 
interests to look after as well. The manager must study this 
question of proper illumination, ко as to master the main 
principles neceseary to a clear understanding of it. He must 
study his customers so as to know what their tastes and 
requirements are. He must carefully watch the advertisc- 
ments in the technical journals and the catalogues that are 
вю plentifully distributed, and many of which contain ac- 
curate and valuable information, and then correspond with 
the advertisers to see if the articles that strike him as suited 
to some of his customers can be brought within their reach. 
Then he must canvass carefully and patiently, and if he fails 
one year must try again the next, because by that time he will 
know better how to work, his customers’ ideas will have ad- 
vanced somewhat, and possibly prices will have dropped a little. 


The Automobile Club.—A daily paper says that the 
amalgamation of the Self-Propelled Traffic Association with 
the Automobile Club having been effected, at a recent 
extraordinary general meeting of members the following were 
added to the club committee :—Sir David Salomons, 
Hon. C. 8. Rolla, Mr. Andrew W. Barr, Mr. Alfred Bird, 
Prof. Vernon Boys, Mr. R. E. B. Crompton, Mr. Walter 
Hancock, Mr. Bayntun Hippisley, Mr. J. T. Hopwocd, 
Mr. Alfred L. Jones, Mr. Edmund Macrory, Mr. Harry 
Melville, Mr. E. Shrapnell Smith, Mr. E. R. Shipton, and 
Mr. John J. иси. The Automobile Olab has its 
club house at Whitehall Court, and has over 860 members, 
of whom nearly 100 own motor vehicles. 


Meter Vehicle Trials.—The judges, Sir David Salomons, 
Mr. Boverton Redwood, Mr. S. B. Cottrell, Prof. Н. 8, Hele- 
Shaw, and Mr. Henry H. West, who were appointed to award 
the prises in connection with the trials of motor vehicles for 
heavy traffic held at Liverpool from May 24th to 27th last, 
have awarded the first prize of £100 tothe Lancashire Steam 
Motor Company, Leyland (vehicle No. 5); the second prize 
of £75 to the Liquid Fuel Engineering Company, Limited, 
East Cowes (vehial e No. D; and the third prize of £50 to 
the Steam Carriage and Waggon Com y, Limited, Chis- 
е Magico 555 The judges' full report 
C is still in course reparation, and will be 
ianed later in the year. ш | 


oge for which the light is required. 


Obituary.—We tegret to hear of the death, which 
occured on 12th inst., of Mr. John Thomas Gent, at the age 
of 56 yeara. In 1895, Mr. Gent retired from the well-known 
Leicester firm of Gent & Co., and removed to Flushing, 
Falmouth. In November last he proceeded to Birmingham 
to place on the market several inventions connected with 
illuminated advertising, acd he had lately arranged for one 
patent to be worked by the Electric Night Advertising. 
Company, Limited, which business will be continued by his 
son, Mr. W. A. Gent. The late Mr. Gent’s name is asso- 
ciated with a number of electrical inventions. 


t 


NEW COMPANIES REGISTERED. 


Fownes Forge and Engineering Company, Limited. 
58,556).—This company was registered on August 13th with a capital 
of £50,000 in £1 shares, to acquire and take over as a going concern 
the business now carried on at Newcastle-on-Tyne, Cardiff, and 
London, under the style or firm of George Е. Fownes & Co.,“ and 
to carry оп the business of iron and steel shaft makers, marine engi- 
neers, forge masters, mechanical and electrical engineers and con- 
tractors, boiler makers, iron, steel and metal fcuaders, shipbuilders, 
metal workers, smiths, &c. The first subscribers (each with one 
share) are:—H. Е. Fownes, Goldspink Hall, Newcastle-on-Tyne, 
forgemaster; H. Macarthy, 180, Newport Road, Oardiff, engineer ;. 
B. В. Beale, Bucklands, Teddington, engineer; О. Young, М.Р, 
Hare Hatch House, Twyford, Berks.; G. P. Macarthy, 9, Dean Street, 
Newcastle-on-Tyne, shipowner; А. W. Soott, Great Western Rgil- 
way, Paddington, civil engineer; G. W. B. Porter, 2, Wardrobe. 
Place, Doctor's Commons, E. O., solicitor; W. Harley, South Lawn, 
Fountainhall Road, Edinburgh, retired. The number of directors is 
not fo be less than three nor more than five; the first are: Henry 
Fownes, Harry Macarthy,and Bertram Beale. Qaalification, EI, COO; 
remuneration, Henry Fownes, £600 per annum; Harry Macartby and 
Bertram R. Beale, £450 each per annum. 


H. Greene & Sons, Limited (58,554).—This company 
was registered on August 13th, with a capital of £27,000 in £5 shares, 
to acquire and carry on the business of gas engineers and fitters, 
electrical engineers and electricians, carried on as "H Greene 
and Sons,” at 153 and 155, Cannon Street, and 73, Farringdon Road, 
London, and to enter into an sgreement with Benjamin Horton. The 
subscribers (with one share each) are:—A. E. Podmore, Daysbrook 
Road, Streatham Hill, 8. W., manager; C. J. 8. Mickle, 18, Woodstock 
Road, Finsbury Park, manager; A. E. Mickle, 61, Alderney Street, 
Pimlico, clerk; H. Smith, J. R. Hanson, C. W dke, 61, Grace- 
church Street, E. O., chartered accountants ; Н. E. Hammerton, 9, St. 
Michael's Road, Stockwell, S. W., clerk. The number of the directors 
is not to be lees than two ner more than five; the subscribers are to 
Apol the first ; qualification, £250; remuneration, £316 per annum, 

ivisible. 


OFFIOIAL RETURNS OF ELEOTRIOAL 
OOMPANIES. 


WARD and District Electric Light and Power 
Company, Limited (55,890) —This company's statutory return was 
filed on June 8tb, when 302 shares were taken up out of a capital of 


£2,000 in £1 shares. 50 shares are considered as paid, and 153. per 


share has been called and paid on the others. 


Spanish Telephone | Company, Limited (41,589).— 
This company's annual return was filed on June 20tb, when the whole 
on м. £16,000 of £1 shares had been taken up and considered as 
uuy 


Bailey, Grundy & Barrett, Limited (38,004).—This 
company's annual return was filed on June 10th, when 843 shares 
were taken up out of a capital of £10,000 in £5 shares. £5 per 
share has been called, and £4,205 received, leaving £10 in arrears. 


A — 


CITY NOTES. 


Imperial Tramways Company. 


THE ordinary general meeting of this company was held on Monday 
last at Bristol, Mr. Geo. White presiding. 

The CHaigMAN, in moving the adoption of the report, stated 
with regard to the London United Tramways, Limited, in which 
the Imperial Company held a considerable number of shares, 
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the year had been a stirring one. The London Company had 
mada a distinct advance during the past six months, having been 
fortunate in obtaining an Act of Parliament to authorise impor- 
tant extensions of the system, together with overhead electrical 

wers cn the greater part of the existing line. The Light 

silway Commissioners had also granted an order, which was now 
awaiting the confirmation of the Board of Trade, to authorise a 
further extension of the lines from Hanwell to Uxbridge town, so that 
during the present year the company would doubtless be in posses- 
sion of autherity to put into work overhead electrical traction 


of somethirg app ing 20 miles of line, when the London 


United Tramways would have one of the most complete systems of 
electric traction in the country, and rank as the pioneers of electric 
traction in London. With regard to the small portions withia the 
county of London, he had great hopes that the London Oounty 
Council would yet be content to fall into line with all the other autho- 
rities, and permit the installation of the overhead system on those 
portions. The ing next year of the Central London Electric 
Railway, which terminated at the commencement of the London 
United Oompany’s lines, could not fail to ba a great advantage to the 
United system, to that he looked forward to advantage accruing to 
the latter company's undertaking. A start with the work of recon- 
struction would be made forthwith ; indeed, some of the material was 


already ordered, so that he looked forward with confidence to a fair 
proportion of their electric tramways in London being opened for 
L] 


traffic next year. Ав tothe opening of the Middlesbrough, 
and Thornaby electric tramways, he said the undertaking was exceed- 
ing their anticipations. Asto the accounts before them, thay had not 


had to dip into their dividends’ equalisation fand to the extent he 


expected last half-year. The amount taken from the fand was only 


£1,150, leaving still £3,C00 to credit, so that the total reserve fund 


now amounted to £43,000, which was & very creditable one, having 
regard to the proportion it bore to the share capital. The dividends 
proposed were at 6 per cent. on the preference, and 6 per cent. per 
annum on the ordinary shares. The motion was adopted. ) 


1 
ба 


A special meeting was subsequently held, at which it was agreed 
to write up the ordinary shares from £6—to which they had been 
written down by the present board's predecessors: many years 
ago—to £10, the chairman stating that the alteration was fully 
justified by the state of the company's assets, which included the 
large profit made on the Dublin Southern Tramway shares. He 
added that advantage would be taken of the formal winding-up and 
reconstitution of the . improve the status of the preference 
shares by making them cumulative as to dividend and capital, and the 
change would enable holders cf ordinary shares to obtain a better 
pros The chairman gave figures showing that in the immediate 

ature at least 6 per cent. per annum would be paid on the enlarged 
capital, whilst the development of the various concerns in which the 
company was interested indicated that this dividend would be still 
further augmented in the near future. The special resolutions 
authorising the voluntary winding-up and reconstruction of the com- 
pany, to allow cf the ordinary shares to be written up from £6 to 
£10, were then put and adopted, and Mr. 8. White (secretary of the 
company) was appointed liquidator for the purpose of such 
winding · up | i 


Consolidated Telephone Construction and Manu- 
facturing Company, Limited, 


YESTERDAY (Thursday) afternoon an extraordinary meeting of the 
above company was held at Winchester House, to consider the present 
position of the company, and to pass resolutions as to the continuance 
or closing of the company's business. 

Mr. C. L. FrrzGzBAL D, who presided, explained that all the efforts 
of the company to get increased orders bad failed, and he raw 
little hope of doing business unless the municipalities started tele- 
phone exchanges, when they might do something. It was for the 
sbareholders to say whether they should go on or not. 

After a long discussion, Bir ALEXANDER ARMSTRONG moved that an 
expert be obtained to look into the business of the company and as 
to the сч of the present management, and that tbe meeting be 
adjourned for a report, and that three shareholders be appointed to 
act with the board in the matter. | | 

It was eventually agreed that Mr. Woolley, Mr. Lawson, and 
Mr. Stoop (shareholders) should meet Bir- Alex. Armstrong and 
Mr. Henry Gréwing (directors), and with the assistance of an expert 
inquire into the business and report at a further meeting of 
shareholders. | i 


Bristol Tramways and Carriage Company, Limited, 


Ат the half-yearly meeting of this company, beld at the Grand 
Hotel, Broad Street, on 10th inst., under the presidency of Mr. C. H. 
Low, the CHAIBMAN, after dealing with the general business of the 
company, said :— 

“Gentlemen, I have no desire to fight our battles over again 
with regard to the extensions srd electrical power. You may 
well imagine that, if anything, your directors bave been well nigh 
surfeited with this subject during the past year or two; but all the 
months of anxiety and hard work which we have encountered over 
this business, and which has naturally fallen upon the managing 
director more than the other members cf the board, are well repaid 
by the fact of our having secured two such important Acts as those 
to which the Royal assent was given on July 25th. The Extensions 
Bill, as many of you are aware, will enable us to carry our lines into 
important new districts, and to extend our older tramways suffici- 


the most important feature overshadowing e 


ently to make them muoh more valuable to the company, and useful 
to the public. For instance, you can all appreciate the immense ad- 
vantage which will accrue to газ рави who go to the Downs, by their 
being carried right up to the edge of the Downs instead of being 
dropped near St. John's Church, at Apeley Road. There can be no 
question that this extension alone will mean an important addition 
to the summer traffic to and from the Downs, whilst the line which 
will go off in the direction of Redland Road and join up with the 
Horfield line at Zetland Roed will, we believe, prove of great utility. 
There are other lines, such as the extension to Brisli and 
Bedminster Down, which will materially assist in developing the 
sections 
addition of six miles of route 


h to the present system will 
well repay the capital outlay 


connection therewith. But 
very other con- 
sideration in connection with our Parliamentary work of this 
session has. been the securing power to work all our pre- 
seLt horse lines as well as the extensions by electricity on the 
overhead trolley system. We have sufficient experience of the work- 
ing of tramways by the overhead "m of electricity to know 
that we shall be able to serve the с very much better than with 
the old form of horse traction, w to you as shareholders, the fact 
that the whole of our undertaking will be worked by electricity must 
materially aid the stability of the undertaking, I thiok that as 
€ pee of the large amount of additional capital expenditure which 
n 
unreasonable tó hope that the shareholders may. benefit 1 
We propose to call. up а further £2 10s. on the £5 paid sbares 
October, the balance biing probably called up in January next. In 
addition to this, we shall; however, have to raise a further large 
amount of capital, . bly. about £250,000 during next year 
in: order to complete the works, and acorn notbiog has 
ret been decided by the board, it. is not impr 
we may recommend you to create 4 per cent. preference shares., The 
report will have explained to you that the directors are now busily 


occupied in p 


electrical adaptation and the erection of the central power station at. 
Counterilip. . Oar idea at present ів to commence the work by recon- 
structing the lines between the Tramways Centre and Totterdown, 


and Bath Street and Tower Hill, seeing that we could'connect up 


without any extra expense the cables to be laid in connection 
with these streeta to our present Bt. George's power station, 
and thus open these lines without waiting for the erection 
of the central station. I should hope that our central 
station will be finished. at . some time- during next year, 
and in the meantime two or three of the more important lines, such 
as Hotwells and Horfield, will be put ready, so that by the end of 
1899 the major portion of our system in Bristol ought to Ъз worked 
electrically, whilst I have no doubt that within two years we shall 
have completed everything, and have the whole of the undertaking, 
including the extensions, in complete ‘working order as clectrical 
tramways. This will only be done by the directors and officials 
applying themselves without cessation to the work involved, as it 
will be an exceedingly heavy one; but you. will know that we all have 
our hearts in the work, and that everything that is ibie will be 
done to carry out the conversion in a thoroughly efficient and 
business-like manner.“ | pos А NP 


Monte Video Telephone Company.—An extraordinary 
general meeting will be held at the offices of the company, 208, 
dme CHE MO on Thursday gp доор when the jn 0 80 

th the re- arrangement of the company’s capital, w 
were passed at the сызат meeting held on 10th inst., will be 
eubmitted for confirmation. 


W. T. Henley's Telegraph Works Company. Limited. 
—The £25,000 of ordinary share capital in £10 shares offered to the 
shareholders of this company at a premium of £8 per share, was 
largely over-subscribed. : 


TRAFFIO REOEIPTS. — 


The Bristol Tramways and Carriage Company, Limited.—The dei өө for the 
св саара А t 19th, 1808, were £ 19s. 7d.; period 
1557 £2,706 Ba. 10d.; inorease, £168 8s. 96. Ln 


The City and South London Railway Company —The receipts for the week end- 
‚ W 


ing August l4th, 1808, were £ August 15th, 1897, T 
inorease, £98; total receipts for half-year, 26,786 ; 
Mileage open, 84 miles. 


period, 1897, 26,283; increase, £502. 
The Dover Corporation Electric Tramways.—The receipts for the week 
ending August 13th, 1898, were 2959 13s. 7d.; total receipts to August 18th, 
1898, £4,571 6s. 6d. | 
The Dublin Southern District (Electric) Tram Company.—The receipts for 
the week ending August 12th, 1896, were 21,089 2a. 74. (includes traffic from 
Haddington Road to D'Olier Street); week last year, 47 
12s.; increase, £286 10s. 7d.; passengers carried, 146,904; 
. week last year, 109,611; aggregate to date, 26,687 17s. 6d. ; to date 
last year, £5,347 9s. 8d.; increase to date, £1,840 88. 3d. ; open, 
9 miles, against 8 miles last year. : 
The Liverpool Overhead Railway Company.—The receipts for the week ending 
August 146, 1898, amounted to 41,748; corresponding week last year, 
£1,516; inorease, £227, | 


The Western and Brasilian Telegraph Company, Limited.—The pts tor 
the week ending August 12th, 1808, after 9 cent. of the 
gross — 43,506, the London Plstino- Telegraph Oom- 


pany, woro 


already laid in those districts, and, on the whole, the 


in connection with these important works, it is not 


probable that. 


ng for carrying out the whole of the relaying of 
the present lines and the construction of the new ones, as also their 


Em mu ma — DELI. m 


зжата С сҮ 
* k x 


Ed 


vel. 48 Мо. 1,089, Avaver 19,198] THE ELEOTBIOAL — mE m LA 


SHARE LIST OF ELECTRICAL COMPANIES. —TELEGRAPH AND. TELEPHONE CONPANI IES. 
Business done 
pur : Stook 
Present Ts or Closing uring 
Issue. N | Bhare. the last three years. Kaus Hh. Togo mà, 
: ў 1896. Highest.| Lowest. . 
137,4001| African Direct Telegraph, 4 % Debs. ses 9 ave | 100 14 9$ 100 —104 Hs Si 
25,000 | Amazon Telegraph, shares Be. deo жы xs io ©з s 6— 7 
125,000 Do. do. 5 Debs. Вей...  .. Ses m aa at 92 — 95 
923,960 Anglo-American Telegraph ' — а uem Stock s 3 98/22 188 8 — 84 
8,088,020 do. 69 Pref. Өз ай, сй Stock 24 ш 660 6 116 —116 |116 | 1164 
3,038,020: De do. оо e! Stock T M 15 — 15) 158 | 154 
130,000 Brazilian Submarine Telegraph . | 10|]7%|7%|7%|1 152— 16} led, 15} 
76,000 Do. do. Debs. 2nd serios, 1906 .. | 100 | 5 et "s 111 —116 aS à 
44,000 | Chili Telephone, Nos. is 4100 ER . | 6/4 3 7 4 Ф ji 
10,000,000$] Commeroial Cable Jis 100 | 7 8 8 180 —190 m : 
918,207 Do. do. Sterling 500 year 4 & Deb. Stock Red. Stock) .. |... |... 104 —106 | 1054 | 1043 
224,850 | Consolidated Telephone Construction and Марон 10; 14% | 2 Т N— E e 
16,000 | Cuba Telegraph ... ue җы ^n 8 8 7 — 8 —— 
6,000 Do. 10% Prei. o 10 10 Y 10 % 10 15 — 16 154 15} 
12,981 | Direct Spanish Telegraph e | 54 4 4 4— 5 m 
6,000 Do. do. 10 9 b Cum. "Pref. б |10 10 10 10 — 11 
30,000 Do. do. 41 Y Debs., HM 1 to 6,000 . 50 44% | 4b 4 102 —105% 
ү 60,7102) Direct United States Cable „ . | 290121255 | 24 hn 111 111 | 11| 1H 
120,000 | Direct West India Cable, 44 % Reg. Deb. „„ „4100 iss rei 100—108 
400,000 | Eastern Telegraph, Nos. 1 to 400,000 es 055 10 | ORY 68% |7 3; 174— 178 171 171 
1,295,000 Do. a Pref. Btock 100 | ... ie je —l 102 
89,900 Do. Debe., yable Angust, 1809 . 100 | 5 5 6 100 —108 n" 
1,302,615} Do. Mort. Deb. Stock В .. Stock 4 4 4 124 —128 
250,000 Кыа "m ч om Australasia, sad China NE ..| 10|7 7 7 174— 172 | 172| 178 
) А us. Gov. Sub.) Deb., 1900, red. ann. NS 
25, 200 drge., reg. 1— 1,040, 3,976— 4,826 10 5 15 15% 99 —108 s 
100,500 Do. do. Bearer, 1,050— 83,975, 4,827—6, 100 | 5 5 $ 5 100 —108 
320,000 Do. Deb. Stock tock| 4 4 4 128 —127 
85,1004 { Easter v Bout Aron Telegraph, 6 Mort Debs 0 | 6% |5% | 99 —108 | .. 
46,5001 Do. do. do. EE 2,844 to 5, 100 5 5 sis 100 —108 - 
300,0002 m Mort. Debs., Nos. 1 to 8, 000, red. 1900 | 100 | 4 4 ies 101 —104 | 102 
200,0001 Mt . Debs. (Мина Bub. * 18,000 25 4 7 4 р 104 —107 е 
180,227 Globe T, Telegraph an i 10 44% | 44% | 4 1132— 1 12 | 113 
180,042 Do. do. a % Pref. n a ..| 10 16 6 6 164— 17 17 166 
150,000 | Great Northern Telegraph, of Copenhagen... ..| 10 10 % 10 10 29 — 80 29 
160,000 Do. do. do. do. 5 Debs. .. | 100 | 5 5 5 102 —106 108 . 
97,000 | Halifax & Bermuda Cable ‚4% lst. Mt. Dbs., w'n. 1-1,200,га.| 100 | ... eee "is 100 —104 — 
17,000 | Indo-European Telegraph jii 25 |10 10 10 51 — 64 53 524 
100,0001 London Platino-Brasilian Telegraph, 6 Ф Debs. .. ..1100/|6 6 6 110 —118 en . 
28,000 | Montevideo, Telephone, 6 95 Pref., Nos. 1 to 28,000 ves 5 4 4 4 ^m ч: ane 
484,507 | National Telephone, 1 to 484,697  .. see | 5 | OY 155 [6 | 56— 53 58 64 
15,000 . Do. 6 Ф Cum. lst Pref. ... iwa ..| 106 6 6 15 — 17 se 
15,000 Do. 6 % Cum. 2nd Pref. ... 10|6% |6 6 15 — 17 165 . 
250,000 Do. 5 % Non-cum. 8rd Pref., 1 to 350, 000 5 5 5 б б 58 
1,329,4711 | Do. 8j 95 Deb. Stock Red. " Stock 8195 | 88% 33 100—105 | 103i | 108 
171,504 | Oriental Telephone and £leo., Nos. 1 to 171,604, fully paid 1|6 6 6 &— — k 
100,000} Paciflo and European Tel., &% dad ‘Debs. 1 to 1,000 .. 100 | 4 4 4% 106 —108 —— 
11,889 | Reuter’s ... ius we | 815 5 5 8— 9 Sij .. 
8,381 | Submarine Cables Trust. Ligas eee. eee . |Oert.| ... a "M 186 —141 us 
58,000 | United Rive Plate Telephone .̃ 54 5 6 * 4— 4 43 
146, 7831 do. 5 Ф Debs. ... is ... Stock б m 2" 108 —106 
15,609 | West African Telegraph, e 501 to 28,109 ... is — 10 4 nil nil 8j— 4 4$ 
213, 400 Do. do. 5 V Debs. . 100 | 5 5 15% 100 —108 | 108 |. 
80,008 | West Coast of America, Nos, 1—80, 000 and 53, 001--68,008 29 ә, У 2 — 
160,000 Do. do. 4% Debs., 1—1 ,500 gua. by Bras. Bub. Tel. 100 | . T Ss 104 —107 106 | 106} 
64,209 | Western and Brasilian Telegraph  ... 158 2 8} 121— 1: 126 | 12% 
33,129 Do. do. do. 5% Pret Pref. Ord. . Sed 75 5 6 8 — 89 8i 
33,129 Do. do. do. 7À 1 ^ i 4 — | 4 
380,521 Го. до. . do. 4 * Deb. Stock Red. ... 8 T es T" 107 —110 109 | 107% 
88,321 | West India and Panama Telegraph .. „| 10| 4 1 i i— 1 e 
84,563 Do. do. do. 6 9 Cum. Ist Pref. ... | 10 6 6 6 , 88— 9i 
4,609 Do. do. do. 6 % Cum. and Pref. . 10|6 6 6 6 — 8 es 
80,000 Do. do. do. 5 % Debs., Nos. 1 to 1 ,800 100 | 5 5 5 104 —107 А 
1,163,000$ Western Union of U.S. Telegraph, 7 V 1st Mort. Bonds $1000| 7 7 7 106 —110 . I 
160, 100 Do. do. do. 6 % Ster. Bonds ... | 100 | 6 6 6 100 —106 . 


ELECTRICITY SUPPLY COMPANIES. 


80,000 | Charing Cross and Strand ey Supply 515% 16517 % 12 — 18 12 — 18 xd 12} | 124 
20,000 Do. do. do. 4j % Cum. Pref.) 5 ТЕ s 52— 6i xd 
26,000 |*Chelsea Electricity Supply, Ord., Nos. 1 to 10,277... 5 5 5 6 9 — 10 К? 
60,000 Do. do. do. Y, Deb. Stock Red... Stock 43% | 4% | 44% 113 —115 |113 —115 
60,000 | City of London n Electric Lighting, Ord. 40,001—90,000 ... | 10 | 5 7% 10 "- 253 | 25 — 26 25| 247 
10,000 | Do. Prov. Certs. Nos. 90,001 to 100,000 #5 ... | 10 a 254 | 244— 
40,000 | Do 3- Oum. Pref., 1 to 40,000 ... 10 | 6 $ 6 $ 6 $ 1 174 | 164— 173 168 
400,000, — Deb. Stock, Borip. (iss. at £115) all all paid кк Ө 5 b 125 —180 |125 — 180 Ji 
30,000 Conniy of Lond. & Brush Prov. Eleo . Ltg., Ord. 10 n | ad | ай | 18 — 14 |.18 — 14 18} 
10,000 do. do. Nos. 90,001 £5 40,000 £8 pai 10 | ... iis i 81 — 93 8i— 9 |... iss 
20,000 De do. do. 6 ГА Pref., 46,0166 000 10 6 6$ 16% | 14 — 16 14 — 15 148 | 144 
17,400 ; Bdmundsons Elec. Corp., Ord. Shares 1—17,400 .. 5 * eds "T 4 — 4 5 — bi DAÀ| ... 
10,000 House-to-House Electric Light Supply, Ord., 101 to 10, 100 5 ux. |4 8)i— 9i 8＋— o vis ss 
10,000 Do. 7 9, Cum. Pref.. 517 7 7 iE 1 9)— 1 Vis s 
62,400 „Metropolitan Electric Sup ly, 101 to 62,500 . .. 10 4 5 5 J 63 | 154—1 15)1— 16) | 151 154 
220, Do. 4b bis Mortgage Debenture Sto 4h 4k 44% 116 —120  |116 —120 РА iss 
6,452 | Notting Hill Electric Lighting Wa 10 2 4 6 16 — 16 15 — 16 16 | .. 
91,980 St. James's and Pall Mall Electric Light, Ord. .. 5 | 732% 103 14 16 — 17 16 — 17 16$ | 164 
20,000 Do. чо, Pref., 20,081 to 40,080 5|7 7 1 9 — 10 9 — 10 98 | ... 
50,000 Do. Deb. Stock 7 .. Stock — 4 106 —108 105 —108 кё 
43,941 South London Rlectrioity uon: Ord., £2 paid ... . .. 5 8— 3} 8— 3} 8A . 
79,900 Westminster Electric Supply, Ord., 101 to $5,000 1 5 7 [4 9 % 13 % 16 — 16 16 — 16 ха 15%} 1653 
4 
to Founder's Shares. t Quotations on Liverpool Stock Exchange. 
1 Unless otherwise ated stated all shares are fully paid. 1 Dividends in deferred share warrants, F 
Dividends marked § are for a year consisting of the latter of one year and the first part ої the next. 
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SHARE LIST OF ELECTRICAL FW 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


"m" 


| Business done 
Present NAME. Dividends for | vert ntes | durin week 
Issue. 2 the last three years. August 10th. | August 17th. | T E ee Tem 
| 
1895. 1896. 1897. | | Highest. Lowest. 
30,000 | British Electric EE: 5 ; d ws | 163— 17 164— 17 | . 
Do. do 6 um. Pref. 30, 001 —40, | 
10,000 | 27 pd. Gesued gt £2 108. prem. all bd.) * 10 — 103- 11 | 10 111 
90, 000 Brush Elecl. Enging., Ord., 1 to 90,000 3 95 nil nil 11— 2 | 1}— 2 , M 113 
90,000 Do. do. Non-cum. 6% Pref., 1 to 90,000 0 | 2 | % nd: 4%! 21— 23 24j— 23 
125, 000 Do. do. 4 Perp. Deb. Stock Stock E РЄ A —114 110 — 14 cas 
50,000 Do. do. 2nd Deb. Stock Red. Stock e. Ue ous 102 —105 102—105 s | a 
19,894 | Central London Railway, on. Shares zs „„ 10` bi iet 99— 10} 92— 10} 10; 10 
129,179 Do. do. do. £6 paid 410 € 54— 01i 52— 6} m | а 
59,254 Do. do. Pref. half- shaves £1 paid TE te Boe | 1j— 12 l— 12 i| .. | 
67, 680 Do. do. Def. do. £5 paid ЗРЯ | san - | -44— 4} 44— 44 4 
630, ‚0001 City and South London Railway  . .. Stock 15% 1&%! 14% 70—72 70 — 72 701 | 70 
22,500 Do. do. Ord. shares, Nos. 1 to 22 500 £8 pd. 10 4. vis san 22— 31 23— 31 T 
32,098 Crompton & Co., Моа, і to 32, 98 -— ЭЕ: „Ж s i Po 11— 2} lg— 24 1 
Do. 5% 1st Mort. Reg. De s., 1 to 0 | 
82,850 2100, and 901 to 1,070 of £60 Red] 80 — 94 89 — 94 Bei 
99,261 | Edison & Swan Utd. EI. Lgt., A“ shares, £3 pd. 1to 99,261 5 5 & Be 6 | 21— 21 21— 24rd 27 
17,189 Do. do. do. „A“ Shares, 01—017, 189 5 1 6 53 6% 4— 5 4 — 5 ха ... | 
194,023 Do. do. do. 4 95 Deb. Stock Red. 100 zs 2 m —103 101 —103 | 
110,000 | Electric Construction, 1 to 110,000 ... 2 | 6 2 6 $ 6 28— 23 28— 23 | 
16,343 Do. do. i. um. Pref., 1 to 16,343 soe 2 7 7 7 3 — 3} 3 — 3 
111, 100 Do. do. Perp. Ist Mort. Deb. Stock. Stock i . . 105 —107 105 —107 106 
91,196 ; Elmore's Patent Copper Depositing, 1 to 70,000 ... ' 23 us пе EN à— 8 à— 8 | 
07,276 | Elmore’s Wire Manufacturing, 1 to 69,385, issued at 1 pm. 2 us A . | 4— 4 + 4 | 
9, 6001] Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,000 . 10 | E21 7 7% 9 — 11 9 — 11 
12, 500 Henley (W. ER Telegraph Works, Ord. ... iis ..| 10; 8 10 12 % 21 — 22 21 — 22 213 215 
3,000 do. 7% Pref. .. 10; 7 Ф 7 7 95, 1845— 194 | 1845— 194 | 
50,000 Do. do. do. 44 Mort. Deb. Stock. ener 43 44 44,705,112 —117 112—117 | 
50,000 India-Rubber, Gutta-Percha and Telegraph Works .. | 10! 10 95. 10 10 Y 214— 224 21 22 224 
300,000! Do. do. do. 4 95 1st Mort. Debe. | 100 | ... ! ... . 102—106 102—106 i 
37,500 Liverpool Overhead Railway, Ord. ... e ae | 19i 23 | 219, 31 104— 108, | 10 — 101 | 
10,000 f Do. do. Pref., £10 paid i Ое АОБ 6 5 9. 153— 16} | 154— 16 
37,350 | Telegraph Construction and Maintenance ... 12 12 | 15 % 16 15 37 — 41 37 — 41 
150,000 Do. do. do. 5% возови red. 1899 о 10 5% 5 5 700 —108 100 —108 | .. 
540,0001: Waterloo and City Railway, Ord. Stock  ... 100 ' .. | me .. 123 —128 125 —130 1287 128 
t Quotations on Liverpool 8tock Exchange. 1 Unless otherwise stated all shares are fully paid. 


Dividends marked $ are for a year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
*Birmingham Electric Supply, Ordinary £5 (fally paid) 10}. London Electric Supply Corporation, £5 Ordinary, 34—44}. 
House-to-House, 44% Debentures of #100, T. Parker, £10 (fully paid), 134. 
Kensington and Knightsbridge Electric Lighting. О азу Pape Yorkshire House-to-House Electricity, £5 inr Shares fully 
£5 (fully paid) 13—15; 1st Preference Cumulative 6%, £6 paid, oak: Dividend for 1896—6%. 
(fally paid), 8—81. Debentures, 107—110. Dividend, 1897, 
on Ordinary Shares 10%. 


* From Birmingham Share List. Bank rate of discount 23 per cent. Guns 30th. 1898). 
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MARKET QUOTATIONS, Wednesday, August 17th. 
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| 
CHEMICALS. &c. This week. | Last week. 5 METALS, &c. | This week. Last week. Iuorease or 
| 1 | 
idu. Е а саа аа аса JJ ³ĩðV³AA 8 
a Acid, Hydrochloric  .. .. per owt.. 5 5 | T b Aluminium Wire, in ton lots . per ton 4224 £221 
a „ Nitric «1 ae .. per owt. 22 - 22. - | sé b Sheet, in ton lots.. per ton ' £191 £191 
a „ Oxalic.. ae .. per cwt 3i - 82.- i ә c Brass Sheet, basis xi .. per lb. | 624. | 
a „ Sulphuric .. г .. per cwt. 5/6 56 es €C yn Tube, ii a .. per lb. 74. 
a Ammoniac, Ва! .. per ton 87 - | 87.- | "S с Rod, „ 2s .. per lb. 644. 
a LAmmonis, Muriate (grey) .. perton £19 £19 | ve China Clay.. 28 .. per ton 
s (white) .. perton £26 £26 | EM d Carbon (graphite) Vs .. per ton | l | 
à Bleachin powder 2: .. per ton £6 15 £6 15 > .  eCharooal фә .. per ton | 
a Bisulphide in Сагооа EM .. per ton £15 £15 is | J Ebonite Rod 5 Si .. per lb. | 
a Borax Р " .. per ton £14 £14 is E sg Sheet "m .. per lb. 
а Benzole oo Ho .. per gal. 7- Ti- | T g Copper Bars .. perton £62 £61 ' £linc. 
„ (50/90 vis .. per gal. 56 56 | 2 9 » Wire (basis price) .. per lb. 74. 7а. | es 
a Cop pper Чек - 25 5 per ton £1610 | £1610 9 „ Bh i . per ton £62 4611 Le ino. 
a one Nitrate .. per ton 423 £28 Ü › Rod e$ рег ton 462 £61 El ino. 
„ White Sugar .. per ton £30 40 u German Silver Wire .. . per Ib. 16 1.6 n 
„ Peroxide .. vs .. per ton £27 427 h Gutta-percha, fine " .. per lb. 53 i | 
У Methylated Spirit : .. per gal. 29 2/9 | h India-rubber, Para fine .. per lb. 444 (045; 4431045, oe 
а нара Solvent (90. at | | d Iron, Charcoal Sheets .. per ton £18 | 
С.) per gal. 5/6 5.6 | i „ Pig (Cleveland warrants) per ton 41/11} 4010 1 1 ine 
a Potash, Bichromate, in casks.. per Ib. 4d. 4d. i | i, Forgings, according оао per ton | From £11 | 
a n Caustic (75,80%) .. per ton £24 £24 | $ „ Scrap, heavy per ton , 45 | | 
„ Bisulphate ey .. per ton £35 435 | ‚ i Wire galvanised No.8. perton' £816 \ 
d ВһеПас  .. bs .. per cwt. 64 - 64- | i 0 Lead, English Ingot  .. per ton 213 £1826 2 dec. 
a Sulphate of Magnesia ws .. per ton £4 10 £4 10 vá | „ Sheet .. per ton #14 £14 ' 
a Bulphur, Sublimed Blowers .. per ton £6 10 £610 - 5% | i Mica .. per Ib. 5.6 | 5; 6d. inc 
a j еы дон .. per ton £6 10 £5 10 e m Manganin Wire No. 28.. .. per lb. | 8- у | a 
a „ Lum .. per ton £5 £5 | "n 9 Mercury .  .. per bottle 47 12 £7 18 d 
a Soda, Caustic {white 70 .. per ton #815 | £815 ' | 0 Platinum .. э .. рет о2.. £210 ! ' 
a „ Crystals .. per ton £8 £8 | i Steel, Magnet, acc according to | | 
a „ Bichromate, casks .. per lb. за. 31d. ! description " .. per ton From £15 to £40 | 
N | 4 Bteel, Magnet, in bars . Шз ш 458 
9 Tin, bloc ~ per ton £77 | £77 
a, foil T a, .. per lb. 1,2 1,2 
j Yarns, Cotton .. per lb з | 2 
j » Flax T at .. per lb vu ИР | 
„ Hemp, 8 ply 10 lbs. per lb. 84d. 4d, 
E ce tds Russian, 10 lbs. per ld. 44d. 414. | 
До» Jute, 180 lbs. rove .. рег ton £11 £11 | 
j „ Manila, 94 thread .. per ton £29 £29 
5. | | д Zine, Sht. (Vielle Montagne brd.) per ton 424 ; £24 
a : Quotati ions supplied by Messrs. а. ‘Boor & Co. i Quotations supplied by Messrs. Bolling & Lowe. 
) »" n » The British Aluminium Co., Ltd. j » T ” * Henry C. Yeo & Co. 
с уз ^ „ Messrs. Thos. Bolton & Sons. k 5 " " » Morris Ashby, Limited. 
d э ve ,» 77 j 77 5 * » 71 Saunders. Wake & Co. 
€ » ” " т T T ” » W.'T. Glover & Co., Ltd. 
Y " “ э The India- -Rubber, G.-P., and Teleg. Works Co., Ltd. n " » я 11 Pormiston & Sons. 
6 n T » Messrs. James & 8 speare. 0 ” ” ” T Johnson, Matthey & Co. 
a sí si - » Jackson & Till. 
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A SAFETY THIRD-RAIL TRACTION 
SYSTEM.* 


Оттна to the unsightliness of overhead, the expense of underground 
and the danger of exposed conductors, there have been many attempts 
to get up a system in which the exposed conductor could be divided 
iuto short strips which could be energised only when current from 
5 desired, and when they were protected by the car standing 
over them. 

Most such systems have been devised with magnetically operated 
switches which could be automatically closed and opened as the car 
passed over their respective sections, by currents passed in some way 
through solenoids controlling them. If such systems depend upon 
power-house current for the operation of the magnete their cars 
immediately become helpless if they drift over one section, taking 
no current, and thereby failing to pick up the magnetic switch. 
They are then cut off from the power-house current on which they 
depend to the section of rail with which they are in con- 
nection and are stalled helpless. For this reason, such systems are, 
аа a rule, equipped with storage batteries in the cars which may act 
upon the solenoids, and through them close the main circuit 
supplying power-house current to the third rail, and thence to the 
car motors. Here another difficulty comes up, in that the solenoids 
cannot be connected between the conducting third rail and the tram 
rails, as between these two points there is a potential difference of 
500 volts as soon as the switch is closed, and coils capable of reeist- 
ing this high pressure are not energised sufficiently by the low 
pressure of the storage batteries. This involves the necessity of a 

ourth rail, or, in systems using instead of a rail a series of conduct- 
ing studs and a runner under the car, involves another set of these 
studs and a нере runner. 

The Safety ird Rail Electric Company, Temple Court 
Building New York City, has a system devised by Oapt. 
J. MoL. Murphy which overcomes this last difficulty. He 
boldly places on his car а source of electrical energy capable 
of giving 500 volts direct current, and by this means he is enabled to 
connect the windings of his switches direct between the third rail 
and the tram rails, and thereby avoid the necessity of a fourth rail, 
or its equivalent. The system is shown diagrammatically in the 
accompanying line drawing, in which there is indicated a car truck, 
showing directly under the main wheel axles, two contact shoes 


„itten 
de uem FF ew ee, 
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DIAGRAM OF CONNECTIONS. 


which bear upon the third rail. The latter is divided into sections 
with dead intermediate parts of any desired material between the live 
sections. F'or cars with an 8-foot wheel base and the standard 
overhang, the live sections are 8 feet in length, separated by dead 
sections 6 feet in length. In this way the forward shoe runs upon a 
new section before the trailing shoe has left the last one, and the sections 
which are rendered alive as soon as the shoe runs upon them are 
fully protected under the overhang of the car body and the platform. 
As shown in the pem gn the shoe to the right is in contact with & 
section of the third rail, which is drawing current supplied from the 
main feeder through contacts, а a, and the coil B’. This latter holds 
the plunger within the ooil, and thereby maintains the circuit 
closed at the contacts, A A. As soon as the car moves to the left 
sufficient for the forward shoe to come on the next section of the 
third rail, the current will pass from the rear shoe, which is alive, to 
the forward shoe connected with it, thence through the contact, c’, to 
the fine wire winding, D', which will lift the plunger and close the 
contacts, a’ a’, simultaneously opening the contact, с. This will 
supply the car through the series coil, в’, and forward shoe, so that 
when the following shos leaves the section of the third rail on which 
it is shown, the current through coil B will cease, the plunger will 
fall, and the contacts, A a, will be opened, contact c being closed 
immediately thereafter, ready for the next car that may come along. 
Obviously, if the car drifts over or in a section, it will take no 
current through the series coils, assuming that the lights and heaters 
are not in use. The magnets will, therefore, not be energised and 
the car must in some way supply current from itself for re-connecting 
itself to the power circuit. 16 will be noticed that in all cases 
the connections, o, of the fine wire winding are closed if the main 
connections are opened, and all that is is to apply 500 volts 
between the tram and the third rails when the controller is put on 


— — 


* New York Electrical World. 
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the first point, to energise the fine wire windings, which will close 
the main circuit, and the current taken by the motors will 

through the coarse wire winding and maintain the plunger in its 
upper position. The auxiliary source of current is a storage battery 
of a few cells, connected to a small motor rator with a 10-volt 
winding on one commutator and a 500-volt winding on the other. 
The current necessary for the switches is but a fraction of an ampere, 
but the motor generator is preferably built of sufficient size to supply 
the lamps of the car in the evening. Obviously it is only used for a 
brief interval of standing, and the first instant of starting, until the 
power-house current comes across the terminals of the 500-volt com- 
ишо: cf the motor generator and tends at once to re-charge the 


ttery. 

The switches are made with carbon contacte which cannot bind or 
stick, and with gravity for a топ force. The switches being 
only connected by wires with the rest of the system, can be grouped 
in manholes at convenient intervals, where they can be readily 
inspected and kept in order. 


POWER STATION TESTS. 


A TEST of the power plant of the Brockton (Mass.) Street Railway 
Company, by Stone & Webster. The test was made to obtain the 
following information :— 

Boilers—E vaporative performance; commercial horse-power ; rate 
of combustion ; rate of evaporation. 

Engine regulation; power and efficiency. 

Generator— Efficiency and capacity; temperature under load. 

The boilers are of the vertical type, and are rated at 200 Н.Р. 
capacity each. They are 90$ inches in diameter inside the smallest 
ring, and each bas 222 tubes, which have an outside diameter of 24 
inches, and are 15 feet long. 

The engine was made by the E. P. Allis Company, aud is of the 
Corliss type, cross compound, condensing, and running at 110 revolu- 
tions per minute. The cylinders are 204 inches and 38 inches by 48 
inches, and the vacuum is obtained by use of a 24-inch by 12-inch 
Reynolds independent steam power air Pump and jet condenser. 
Direct canentes to the engine is a General Electric 10-pole 500-kw. 
generator. 

The boiler feed water is taken from the city mains and is pumped 
through the main heater in the exhaust pipe, then through an 
auxiliary heater, which takes the exhaust steam from the feed pumps 
and the condenser cylinder, and then from the auxiliary heater 
directly into the boilers. The results of the tests are given below :— 


GENERATOR TESTS. 


Tho first tests were mada on the generator alone, and may be 
divided as follows:—Measurements of resistances of armature and 
field coils; measurements of external characteristic; measurements 
of potential around commutator at no load and at half load; measure- 
ment of the efficiency of the generator by the stray power method. 

1. The resistance of the armature was measured by placing it in 
series with a water rheostat and connecting it to the 500-volt bus bars. 
À current of about 100 amperes wasthen allowed to flow, and the drop 
in pressure between the armature terminals measured ; 15 separate 
readings were taken, the armature being moved slightly after every 
fifth reading. 

The resistance of the series coils was measured in a similar manner 
to that of the armature, and the resistance of the shunt coils was 
eri by reading the current and the pressure at the terminals of 

e coils. 


Resistance, average armature ... 0:0189 ohms. 
1 series field |... сга .. 00026 „ 
ii shunt field ... sis * 471 2 


All resistance measurements were made after the machine had been 
running a sufficient length of time to fully heat the coils. 

2. To obtain the external characteristic, the machine was run at 
constant speed, and loaded by connecting a large water rheostat 
across the . The current was чо и increased from 0 to 
&bout 800 amperes, and simultaneous readings were made of the 
current and voltage. The results obtained showed a gradual increase 
in voltage from 500 at 0 ampere to 510 volts at 800 amperes. 

3. In order to get the curve of pressure around the commutator, a 
wrought-iron ring was made of slightly greater diameter than the 
commutator. This ring was mounted on the machine, so that its 
centre corr ded with the centre of the main shaft, and arranged 
in such a way that it could be turned by hand. An arm carrying a 
small carbon brush was fastened to the edge of the ring in such a 
way that the brush could be pressed down on the commutator when 
readings were to be taken. 

The method of making measurements was as follows:—One ter- 
minal of a voltmeter was connected to one of the machine brush 
holders, and the other terminal to the arm and small brush on the 
edge of the ring; the brush was pushed down against the commu- 
tator, and a reading taken. The ring was then moved through an 
angle of 5° and another ing taken, and so on until measurements 
had been made entirely around the commutator. 

„208 results obtained showed only а slight divergence from the true 

e curve. 

4. In order to test the efficiency of the generator, it was decided 
to run it as a motor, taking current from the 500-volt bus bars. The 


* Street Railway Journal. 
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connecting rods were disconnected at the crank pins and the valve 
rods at the rocker arms, leaving the machine in such a condition that, 
on starting up, the only moving parte were the main shaft with the 
armature, fly-wheel, and crank discs, and the eccentric strapa and 
valve rocker arms. The shunt field was then connected directly to 
the 500-volt bus bars, and the armature and series field coils were 
connected to the two bus bars in series with a large water rheostat. 
The resistance of the rheostat was then gradually decreased until the 
machine started, and was finally short-circuited when the machine 
was running at full speed. 

The speed of the machine was regulated by the field rheostat in 
the shunt field circuit, and the inverse electromotive force by changing 
the pressure between the bus bars. It was then found that under the 
normal conditions of speed and pressure the currents and voltage 
were as follows:— 


Voltage at terminals ... -— вав .. 569 volts 
Current through shunt field coil ... . 9:5 amps. 
Є „ armature and series field coil 475 „ 

The stray power (i. e., the power required to run the machine free 
exclusive of C? R was 27,100 watts. From the above, the 
commercial efficiency of machine is found to bs:— 

1 й Per cent 

Efficiency at full load e "s 90:8 

98 at half load ове 006 eon eee 87-0 

5 at quarter load ... em 2 e. 787 

M at one-tenth load € TH .. 604 

The guaranteed efficiency of the machine is:— 

| | Per cent. 

At half load eee eee eee eee 000 000 93:0 

At quarter load .. .. .. 0 . 916 


But, in considering the above results, it must be borne in mind 
that no allowance was made for the fact that the machine was driving 
the main shaft with fly-wheel and eccentrics when it was running as 
а motor. 


which will be very approximately correct, and that 40 cent. of 
the friction is in the main bearings and ше will give 
30 Н.Р. required to drive the main shaft and fly-wheel, and subtract- 


Per cent. 
At full load ‘eae еөз s.o eee [E] 94:6 
At half load оог 609 (EEJ 099% [XJ 94:3 
At quarter load ev? 700 eee ооо [I1] 91:8 


This is, of course, only an approximation, but is sufficient to show 
that the efficiency of the geherator must be very close to the amount 
guaranteed. 

During the generator test the machine was run for a few minutes 
at an overload of 40 per cent., and was found to carry this without 
difficulty and without excessive sparking. 


current supplied by several generators belted to high speed 
Un ее ооп tions the current taken by the 500-kw. 
tor varied constantly, and part of the time it would supply 
current to the bus bars for fully a minute er NA 


eu e orn E Пи 
on an e on 
2» or us he 


change its speed and adjust itself to the 8 


from the circuit, 
as it was found that it required from 35 to 30 minutes for the 
machine to come rest after the switch was thrown. 

These tests show conclusively that indicator cards taken on such 
an engine with varying loads give practically no idea of the actual 
output of the machine. If part of the load has just been thrown off, 

the indicated horse-power may be used up in slightly speeding 
up the fly-wheel, and if the load has just been thrown оп, a large 
portion of the output may be obtained from the momentum of the 
fly-wheel and not appear on the indicator cards. The fly-wheel on 
this engine weighs approximately 60,000 lbs. 


TEST OF THE COMPLETE PLANT. 


After testing the generator, arrangements were made for the full 
load ran and efficiency test of the entire new apparatus. For this 
р ít was necessary to make а number of changes in the steam 
piping, and provide means for weighing water, &о. 

he main steam header was first separated by having a blank 
flange inserted in one of the joints, so that the new part of the plant 
would be entirely independent of the whole. A temporary pipe was 
run from the old boilers to supply steam to the boiler feed pump and 
condenser for the new plant, and two platform scales were set up, one 
to weigh the boiler feed water, and the other to weigh the water dis- 
charged through the drip pipes from the steam piping. The water 
vig тош the drip pipes was weighed separately, in order to 
obtain the exact amount of steam delivered to the engine. 


Heat units absorbed 


Four indicators were used on the 
electrical attachments, so that by р 
be taken simultaneously on all. The 


and were provided with 
'a button the cards would 
for the generator was 


obtained by passing the current through a large water rheostat, in 


which two p 


salt. The current from the was 


of boiler iron were hung in а solution of common 


generator measured by measuring 

гат potential between the terminals of а specially calibrated 
unt. 

The tabulated results of the foregoing tests are given in the follow- 


ing columns :— 

Tum Borsa Teer. 
Date of trial э soe 9 90 eee eee 
Daration of trial 906 eee eee eee 
Number of boilers in use S з 


DiwEBNSIONS лир PROPORTIONS. 
Grate surface of each boiler ... dé 985 m 


Grate surface, total * 888 "m 
Water heating surface of each boiler eos ose 
Water heating surface, ave iis ses 
Superheating surface of each boiler i " 

Superhesting surface, total ... - ecc 
Ratio of water surface to grate surface... 


Ratio of total heating surface to grate surface... 


AVERAGE PRESSURES. 


Bteam pressure in boiler, by gauge, per sq. inch ... 
Atmospheric pressure per sq. inch 
Absolute steam 


iler per sq. inch 


Jone 25th, 1897. 
P hours. | 


282288585 


112:3 Ibe. 
146 „ 
1268 „ 


pressure in ssi 
Foros of draught in column of water beyond damper 0°40 „ 


AVERAGE TEMPERATURES. 


Of external air... eee eee [11] eee 
s и second heater dis 


" 5 boiler iss vss 
Of escaping gases after leaving boiler - ase 


t eee 006 oe 


consumed T 

uivalent of wood m Т i e 
coal consumed, including wood equi- 
valent фов зоо eee eee eee eee 
Total dry refuse р wed xit 888 ne 
97 » n eee eos „эө eee eee 

Total combustible Tn aes 
Dry coal consumed per hour ees "T ose 
Combustibles consumed per hour. ive TT 


QuaxiTy oF BrmaM. 
Number of degrees superheated ... Le vu 


BarrisH THERMAL Units. 
by boilers per Ib. of steam 


genera 
Factors оғ EVAPORATION. 
Factor of evaporation for boilers 


WATER. 


Total water pumped into boilers... га w 
Water y evaporated, corrected for quality of 
Equivalent water from and at 212° F. sis ies 
Equivalent water from and at 212° F. per hour ... 


EvAPORATIVB PERFORMANCE. 


Water actually evaporated per Ib. dry coal... as 
Equivalent : lb. of dry ооа! from and at 212° F. 
Water y evaporated per lb. of combustible ... 
Equivalent per lb. of combustible from and at 

219 FE. ы ue ше ж 7 з 


Соммивсілг, Honsm-POWRB. 


On basis of 344 lbs. of water from and at 212° Е. 
per hour by boilers sd ase T - 
No. sq. ft. of total heating surface per horse- 


No. sq. ft. of water-heating surface per horse- 
power eee eee eee eee eee Ir) 


Балти о COMBUSTION. 
Dry ооа] actually burned per sq. ft. of grate surface 
perhour .. - 985 
Rar оғ Evarorarion. 
Water evaporated per sq. ft. of total heating surface 
hour from and at 212° Е. ... э б 


per e 
Water evaporated per sq. ft. of water heating sur- 
face per hour from and at 212 F. .. ... 


39 degs. 


1,021°4 B. T. U. 


3078 Н.Р. 
14 sq.ft. 
10°72 sq. ft. 


15:8 Ibs. 


2°47 lbs. 
3:16 lbs. 
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Tum Excum Trsr. oe: which is not through тоо le with rough pipe, although signalling 
Duration of test... E 6 hours 3 id 0 
, 
DIMENSIONS. If there are, say, balanced skips for which ¢ dep m signals, there 
i | are three run down the shaft, two connected to the poles 
Diameter of high pressure cylinder... — ... ... 20% ins of a battery, and the third, or middle wire, being used to connect all 
равоне: of low prowure cylinder. 38 „ bells in series and ring them simultaneously when a circuit is made 
Stroke - 4224 . „ 48 „ through any puch on the system. All bells are, of course, to be placed 
8р between the middle wire and the same pole wire, and the pushes 
ЕЕГ between the middle and other pole wire. А separate should 
Total revolations of engine (6 hours) .. 98,526 be arranged from the pit mouth to the engine room, and vice versa, 
Average revolutions per minute бәз ps 107 for the driver could, not otherwise tell whence the signal comes, 
whether from the top or the lower set of skips. 
AVERAGE PRESSURES. A bell at the pit mouth keeps the banksman informed as to what 
Atmospheric pressure per sq. in. 14:5 lbs the skips below are doing. Communication with the signals below 
At throttle by ga s. ou E 1120 „ must only be possible vid the engine driver's apparatus. The chief 
At throttle absolute „ „ г 1265 ,, disadvantage of the system is, that the driver has no means of know- 
In receiver by gauge H^ 0 з юк. єє OO a ing the places of the skips except by the correctness of the signal 
In receiver absolute — „ „ „„ s 204 „ Ете, but the author has never known of an accident, as the bells 
Vacuum in inches of mercury nM e .. 240 ring simultaneously through tho mine when rung from any one place, 
an = а$ апу level know thereby where the Skip is m what it is 
AVERAGE TEMPERATURES. 
In steam pipe at throttle. .. 907 Е. „ШЕ а second system а separato wire is ran to cach Jovel, tha two 
та pond tom which condoning water was drawn... 713^ F. смео А THOON the bl at the ше pees кеб A in кн 
condenser discharge plpe .. . nu OS) E at the mouth and ng Ard engine room. This system simplifies the 
| p — is the бате Бот wiat ho ia li, hich the author 
А comp , e tw author 
c Pe 1 ine C 
i Ч run along the roof tim an 
Total revolnlons uf сас? hours) . is xo incline, and coated in and out with coal tar, the wires, No. 18 8.W.G., 
per CM NE and lead covered, being held in position by wooden cleats, 1 
POWER лир Ervicrexcy. bells and pushes being in wooden boxes. This system worked 
A : h : 708: well for eight months, which the settling of the shaft so stretched 
Total indicated horse-power .. .. — 08:5 the wires that they broke, though no farther trouble has since arisen. 
ed horse-power-hours ... =... . q 42510 Though exposed to much acid water, the lead-covered wires bad not 
Average electrical horse-power output .. 60278 been affected. 
Total ч horse-power-hours in d . 8,767°0 When conveyed in iron pipes trouble has been found from internally - 
Efficiency of unit =r * 886 % condensed moisture, and from groundiog of the wiies in the pee. 
BrmAM CONSUMPTION The Robinson Deep and the Simmer and Jack a pipe 
i system, and installed a bare copper wire system on double petticoat 
Total steam supplied to engine ` vee 0. 64.927 lbs. insulators of porcelain. But little trouble has been experienced. 
Steam per indicated horse-power-hour .. .. 163 „ The wires should be at least 7/18 S. W. G., and they should be 
Steam per indicated horse-power-hour when engine shackled off at distances of each 100 feet, and a bight made in the 
is running with 125 Ibs. initial pressure and wire to run off moisture. Below a bight in a ahaft the wire continues 
25 ins. of vacuum (calculated from indicator not directly underneath the length above, but to one side, Armoured 
cards) . 144, cables should be pure rubber, insulated with a lead covering to the 
Steam per electrical horse-power-hour output oe 072 „ conductor and a steel wire sheathing. Sach a cable can be bent round 
Steam per kilowatt-hour outpat — ... eé BL „ corners without injury to any part. In vertical shafts it may be 
E C P -hung well up in a corner of the ladderway, and in. inclines in an 
AL. CONSUMPTION. . upper corner of the skipway. The author considers that armoured 
Water evaporated b. of dry ооа] ^  .- 985 lbs. cable is the best for purposes. He considers that one 
Coal. per indicated E 895 is 157 „ quadruplex cable is fully as good as a pair of duplex cables, {.6., one 
Coal per electrical по iei aonr E ae BA qe for the pole wires, and one for the two middle wires. Bteel-sheathed 
Coal re kilowatt-hour output s к. 24 „ cable may carry its own weight in vertical lengths of 300 to 400 feet, 
the connections between the lengths being in watertight boxes. 
TEMPERATURE OF Pants AT END or Test.- At pump stations or landing stages, cable should be boxed in for 10 
Air of engine room m .. Б .. S835RF or 12 feet above landings, on inclines cable ought to be removed 
Main bearing low pressure side . 1290°F from the risk of having ria og it lampe, tools, &c., and generally 
Main bearing bigh pressure ma 1290° Е precautions taken against in 
Armature i 146:0° Р There is no bell known to the author. Pashers, in 
Commutator 1460 F do not give sfaction. The galvanometer key is better. 
Field coils { 1290 Е 


next i а off the 


engine 
It is Tier tonoto tat the colons on kilowatt- 
hour ut was 2:4 lbs. during the test. The was mado at foll 


куы патомак a шш кешн ато: 
In » where the load is constantly fluotuating, and is some- 
times s small proportion of the full load for 


& very much larger coal consumption is to be expected. 


MINE SIGNALS. 


Im a paper read by Mr. Clements before the South African Восі 
Nd 8 e 


je is ETT to E & sudden push of air 


5 
distances. The Pipe boni bo шины К inside. an Is coe tives be 


pipe 
9 inches long, with a piston 


alls, likewise, aro аре to be ansatisfactory, as they depend on eprings, 
which are apt to fail by rust. For batteries, the secondary cell 
ре referable for cleanliness and compactness. The Leolanché рау 
sfactory if properly attended. Whatever form be employed, 
there yere always ba an auxiliary. The E.M.F. should range 
from 6 to 16 volts, averaging about. 
. Belis and pulis must be adean weekly at least, and all contacts 
kept bright. 


-R 


THE TELEPHONE COMMITTEE'S REPORT. 


Тнв following is the text of the R»port of the Select Committee on 
Telephones, published last week. The gentlemen composing the 
Committee were:— 


: Sir Reginald Hanson. 
Mr. Griffith-Boscawen Sir Henry Howorth. 
Sir Bullard. Sir James Joicey. 
Mr. Cawley. Mr. Nicol. 
Mr. Cohen Mr. John Redmond. 
Mr. Colville Mr. James Stuart. 
Mr. Firbank. Mr. Tally. 
Mr. Fry. Bir James Woodhouse. 


Mr. Hanbury (Chairman). 


TEXT OF THE REPORT. 


Your Committee have carefully considered the evidence given 
before two Select Committees of this, House іп 1892 and 1895, and 
before the Treasary Commissioner at Glasgow i in idis in addition to 
thet taken by themselves during 20 sittings. 

The Reference to your Committee is as follows :— 

" To inquire and report whether the telephone service is, or is 
calculated to become, of such general benefit as to justify its being 
undertaken by municipal and other local authorities, 
had to local finance; and, if so, whether such local autho shoul 
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have power to undertake such service in the districts of other local 
authorities outside the area of their own jurisdiction, but comprised 
wholly or partially in the same telephone area, and what powers, 
duties, and obligations ought to be conferred or imposed upon such 
local authorities." 
The principal questions, therefore, with which your Committee 
have thought it their duty to deal are:— 

“I. Is the telephone service now, or is it calculated to become, of 
general benefit ? 

“II. Is the Post Office іп any way hindered by legal agreement or 
by good faith from competing itself or through licenses with the 
National Telephone Company in exchange areas ? 

" III. Ooght competition to take place, and should municipal and 
other local authorities bs empowered to undertake a telephone ser- 
vice; and if so, upon wbat terms ?" 

In onr opinion the telephone service— 

(1) Is not at present of general benefit, either in the United 
сеа at large, or even in those limited portions of it where 
exc exist ; 

(2) Is not likely to become of general benefit, either in the country 
as a whole, or in existing or future exchange areas, so long as the 
present practical monopoly in the hands of a private company shall 
continue; and 

(3) As it has already become of much more general benefit in other 
countries, affording less for its development than is afforded by 
the greater density of population and the greater wealth and com- 
mercial activity of the United Kingdom, so it is fitted to become in 
this country, if worked solely or mainly with a view to the public 
interest, a valuable instrument in further developing the trade and 
social life of the nation, towards which new means of communication 
have always hitherto so largely contributed. | 

Our trunk service, which is in the hands of the Government and 
is worked on the toll system, is the most expensive in Europe. The 

exchange eervice, which is almost wholly in the hands of the com- 
pany, and chiefly confined to subscribers, is much behind that of 

some Continental countries. During nearly 20 years we have tried 
in turn, first, an unlimited competition, next, restricted competition, 
and, afterwards, an unregulated monopoly, in private ban But 
the excbanges still remain limited, in the United Kingdom, chiefly to 
England,in England to urban districts, in urban districts to the 
commercial classes, among the commercial classes mainly to 
merchants and large tradesmen, and among them to those only who 
find it advantageous to become subscribers. 

The present subscription system, with the subscribers' right of 
unlimited user, means this: that persons who are rich enough to pay 
a fixed annual sum, and who use the telephone sufficiently often to 
find such a payment advantageous to themselves, whose correspond- 
ents also pay а similar sum and ure the service with similar fre- 
queney, can alone, or almost alone, avail themselves of this mode of 
communication. Itis just as if the Post Office should decide to 
корко telegrams only from persons paying an annual subscription, 

to allow such persons, on payment of their subscription, to 
n without further charge, any number of telegrams, requiring 
at same time that telegrams should be addressed only to persons 
connected with the Post Office telegraphs by private wires. 

Within the London ares, containing a population of over 6,000,000 
persons, there are only 237 call offices open to non-subscribers for the 
transmission of messages. In Stockholm there are 700 for a popula- 
tion of only a quarter of a million. 

Even where call offices exist, а non-subscriber can, as а rule, only 
send messages. The message must, unless a previous arrangemeut 
has been made between the parties, be despatched to a subscriber, 
except where the sender and the recipient of the message are both in 
the same district ortown. In that case the message is written 
down at the post offioe to which it is transmitted, and is delivered for 
a small charge by Express Messenger Service. This limited privil 
appesrs, however, to be little known to the public, and has certainly 
been insufficiently advertised. 

The Treasury minute of 1892 appears to your Oommittee to con- 
template a much greater extension of this system of express deliv 
of telephone meseages—a system whicb, worked in connection wi 
an adequate supply of call offices, would throw the telephone service 
open to the public at large. 

Clause 7 of the Treasury minute of 1892 is as follows :— 

“ The companies will connect their exchanges with the offices of the 
Post Office, in order that their subscribers may telephone messages— 
(a) For transmission over the public telegraphs; (5) for transmission 
through the post as letters; (c) for delivery as express letters; (d) that 
they may call for the service of express messen ; and may (e) 
request to be placed in telephonic communication with other towns 
by means of the trunk wires cf the Btate." 


The delivery of telephone messages as express letters was one of 


the advantages put forward by the Postmaster-General, Bir James 
Fergusson, in his speech of March 22nd, 1892, as a result of the con- 
templated purchase of the trunk wires by the Government. The 
concessions which might be made to the telephone companies are 
mainly these: that messages might be transmitted by telephone and 
communicated to the public telegraph wires, so that there might be 
free communication between the two systems; that messages might 
be sent from any telephone subscriber to be delivered to his corre- 
spondent by the Post Office; that they might be sent by post as 
letters, or by express messenger service; that no charge should be 
made by tbe Post Office for the work of teking down the telephonic 
messages and despatching them by telegraph or by post," &c. .- 

The present restriction of this more popular system dces not appear 
to be called for by regard for the mainterance cf the telegraph 
revenue. Mr. Preece, engineer-in-chief to the Post Office, in his evi- 
dence before us, clearly stated that in London the growth of the 
telephone service has been simultaneous with, and, indeed, has pro- 
bably produced, an increase also of telegraphic messages. 


In any case such a restriction prejadicially affects the revenue of 
the trunk wires of the Government, and confines the receipt of trunk 
messages to subscribers to the National Telephone Company, except 
in the few places where the Post Office has itself an exchan 

One obvious tendency of the present system is thus to limit the 
use of the telephone service as a whole, and especially of the tronk 
lines of the Government, to the company's subscribers, to the exclusion 
of, and at the cost of, the eral taxpayer. Another result is to 
increase the rates to subscribers themeelves, and these rates are, in 
fact, higher in this country than the rates paid in similar places 
abroad. A third result is the fact that fewer telephones are used. 

Mr. Gaine, the general manager of the Nati Telephone Oom- 
pany, admitted to your Committee that the system of limiting the 
service almost wholly to subscribers, and giving to each subscriber 
an unlimited user—a system which is universal in this country and 
is adopted to a large extent abroad — had been based from the first on 
& wrong principle. The right system appears to us to be the one 
advocated strongly by Mr. Preece, and which Mr. Gavey, also an 
electrical engineer to the Post Office, has shown to be so successful in 
popularising and developing the service in Switzerland. Messages 
can be sent by non-subscribers from call offices, and delivered to non- 
subscribers by express messengers; but, in addition to this, just as 
some persons in this country hire private telegraph wires to connect 
them with the general telegraph service, and thus avoid the necessity 
of delivering messages at or receiving them from a telegraph cffice, 
so persons who wish to save the journey to a call office to despatch a 
telephone message, or to receive it direct instead of by a written 
message, can secure а private telephone in their house or office on 
payment of an annual sum of (after two years) £1 12s. For all mes- 
sages actually sent, subscribere and the public alike pay the same 
fixed toll—smaller if the messsge is a local one, larger if it travels 
over the trunk wire; the price for all distances over trunk wires being 
in Switzerland the same. Each message sent by a subscriber is num- 
bered, and an account against him is kept. It follows under the 
system that every telephone can be used by the general public instead 
of being confined to the actual subscriber, with the result that in 
many towns every shop or place of business which has a telephone 
becomes in practice a public call office. 

Such a system, Mr. Preece is convinced, would be equally suc- 
cessful in this country, and go far to extend the telephone 
service to almost every class. It would, of course, be opposed by the 
subscribers on the existing system, who, at present, almost monopolise 
the service, and pay a rice for the large number of messages 
they can send. e Nati hy ра Oompany, Mr. Gaine stated, 
has already realised the force of this oppcsition, but it is clearly not 
one to which a municipality or the Post Office starting operations in 
any area for the first time would be exposed. 

n addition to the general objections to the existing aystem, there 
are other reasons connected with the practical monopoly of the 
National Telephone Company which lead us to believe that, under 
present conditions, the service is not likely to become cheaper or more 
generally developed. 

1. Mr. Forb2s, chairman of the National Telephone Company, 
stated to the Committee of 1895, that at the date when the rival com- 
panies had been absorbed by the National Telephone Oompany, 
“the total amount of money spent in the actual construction of the 
thing was £1,813,000; the amalgamation value and purchase value 
(those are the figures I read to you) was £3,105,000. The differ 
е AN or some people are pleased to call the water value) was 

1,292,000.” | 

About £300,000 was paid. for patents, which expired in 1891. 

It is difficult, of course, to ascertain exactly the difference between 
the actual cost of constructing the system and that cost plus the 
amount spent in buying out competing companies, or purchasing 
useless plant and licenses and patents which have now come toan 
end. Nor is it clear how much has recently been spent from capital 
on replacing the single wires by the metallic circuit system in most 
of the larger provincial towns. It is evident, however, that the 
service has cost the company much more than it would now cost to 
replace it by a system at least equally good. This increased cost 
must naturally iavolve either a decreased dividend to the share- 
holders, or increased rates to the subscribers. The dividend has 
hitherto averaged about 5 per cent. 

2. The license of the company expires on December 31st, 1911, and 
the Committee of 1892 recommended that it should not be renewed. 
The Post Office is under no obligation to buy even the plart of the 
company at that date, and the Post Office alone could find a use for 
such plant should all licenses alike be terminated in that year. It is 
hardly prona that any Government will give the prescribed notice 
to purchase not only the plant, but tbe gocdwill, by arbitration, in 
1904—a step which was not taken under somewhat more promising 
conditions in 1897. But the company, unlike all similar monopolies, 
has power to cbarge what rates it chooses; and in view of the com- 
paratively small amount already placed to reserve, and the short 
period for which its licanse will run, it is evident that, in order to 
ор» great expenditure, the present bigh rates cf the company may 
soon be still further raised. They affect, no doubt, a comparatively 
rich section of the community, who probably receive full value for 
their subscription to the practical exclusion of the non-subscribing 
public. Bot any further raising of the rates, besides stopping the 
growth of new subscriptions, would inevitably produce complaints 
from all sides of the increased dearness of a service which becomes 
daily more vital to the trading interests of the country, and a public 
demand might in consequence arise for the Government to undertake 
the service itself. Unlessthe Government had already an alternative 
plant available, supplied wholly by the Post Office, or y by muni- 
cipal licensees, the purchase of the company’s undertaking at an 
inflated price might thus be imposed upon the Government. 
The inducements to the company ко produce such a result are obvious, 
and your Committee cannot too strongly. recommend that no delay 
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should occur in taking adequate precautions to prevent it. Mr. 
Preece informed your Committee that it would probably take five 
years to provide such an alternative plant for the whole country. 

3. Under the peculiar conditions (or freedom from conditions) of 
its license the company bas an obvious reason for limitihg the number 
even of its subscribers. As subscribers upon an exchange increase, 
the cost of the service increases so much, that a point is at last 
reached at which an increased number of subscribers fail to repay 
the additional cost. The compsny, unlike the Post Office, from whom 
it receives its license, has power to refuse service, and thus to pick 
and choose its subscribers, ard thereby to limit their number, and in 
ar сце itis materially assisted by the grant of extensive areas, 
which afford it a wide choice of the most remunerative subscribers, 
and at the same time go far to protect it against competition. 

As the number of subscribers on an exchange is thus restricted, the 
number of exchanges within an area must, in consequence, be in- 

The cost of thus sending a message through two or three 
exchanges and over the janction wires has, of course, to be paid for 
by somebody, and it is paid for in the disguised form of a larger 
annual subscription. Under a scheme of smaller areas than those 
which have in fact been allotted to the company, the wires which 
connect euch exchanges would, in most instancer, have been Govern- 
ment trunk wires, directly producing a revenue to the Post Office. 

4. Mr. Forbes stated to your Committee that, owing to the 
necessity for the company to recoup its expenditure before 1911, it 
would probably not extend its operations into new districts after 
1904, and in reply to the question, “Do you mean to say that after 
1904 you will refuse all new subecribers ? " said, “ І think it is highly 
probable.” It is possible that even an earlier date might have been 
named. What is thus true of rural districts is probably true also of 
many urban districts not yet supplied with exchanger, and is possibly 
applicable even to extensions of the service in the areas already thus 
supplied. Mr. Gaine, indeed, added in his evidence that in no fewer 
that 106 areas already assigned to them the company has no 
exchange, and, though an active canvass had been undertaken, in 
some not one subscriber. It is not evident why auch areas were 
assigned to the company before any public demand existed, and it is 
difficult to reconcile the fact stated by Mr. Gaine with the evidence 
of Mr. Lamb, second secretary to the Post Office, to the eff:ct that 
areas were created only as the public required them, and that, so far 
as he knew, no атеа bad been created which did not contain an 


5. Another serious difficulty is the question of wayleaves. Under- 
ground wayleaves are stated by the company to be a necessity of an 
efficient service in urban cts. Between post offices and 
exchanges, and from exchange to exchange, underground wires are 
laid by the Post Office and rented to the company, and, as regards 
wires between two exchanges, in the case of towns of a population 
exceeding 30,000, the Post Office is bound by its agreement to pro- 
vide and lay them down if a price can be agreed on with the com- 
pany. Even to these, however, objections are raised b7 many 
municipalities, who complain tbat it is an abuse of the special powers 
of the Post Office to assist a private company to disturb the public 
streets. So far as 9 those wires which connect exchanges with 
a post ссе, such a proceeding is fully justified by considerations of 
the public interest. As regards those between two exchanges the 
justification is less obvious, although no doubt such an arrangement is 
in accordarce with the terms of the agreement. The legal right, how- 
ever, of the Post Office to enter into such an agreement is disputed by 
some of the large municipalities. The Post Office has not exercised 
the statutory powers which it claims to lay underground communi- 
cation for the company between the exchanges and subscribers of 
the compar All municipalities can refuse their consent to such 
wires being laid by the company itself, and many have, in fact, done 
so. Yet it is just these wires which are declared by the company to 
be-a necessity for any effective service. The service hitherto given 
has been conducted chiefly by overhead wires, and for these the com- 
pany has been generally able to get wayleaves, though at times, in 
order to obtain these, it has had to resort to the peculiar power it 
possesses of refusing service, except where onerous conditions are 

to. This power does not appear to your Committee to have 
been always used in a satisfactory manner, and the conditions attached 
to the agreement have in many cases misled subscribers. Parliament 
has repeatedly refused to extend the wayleave powers of the company, 
and it does not appear likely to grant them now. 

More serious than the difficulty of obtaining new wayleaves in the 
future is the precarious tenure of those which already exist, overhead 
and underground alike. Mr. Gaine gave evidence to show that out of 
143,000 miles of the company’s wires, 120,000, or about five-sixths, 
are liable to be removed at short notice of six or 12 months. 

Even the underground wayleaves between exchanges and sub- 
scribers granted by local authorities, and which exist mainly in certain 
large оа towns, where special agreements have been come to 
with company, are liable to be terminated in some cases after 12 
and in others after six months’ notice. The Post Office has for some 
time past granted the use of underground wires between its local 
offices and the exchanges, or betwcen two exchanges in various large 
towns, but no binding arrangements have yet been made, and Mr. 
Lamb stated that even the draft agreement had not yet been sub- 
mitted to the company. 

In the opinion of your Committee the service given by the com- 
pany, though not generally inefficient, is inadequate. For the class 
of subscribers who have a right of unlimited user, and whom almost 
alone the company serves, the rates cannot be considered unduly 
higb, though higher than are paid by similar subscribers in many 
Continental countries, but to the large majority of the public who 
only require a limited user the rates are prohibitive. 

We think that a service already so essential to commercial men, 
and so well calculated under other conditions to benefit directly or 
indirectly all classes of the community ought no longer to be treated 


as the practical monopoly of a private compsny, а course for which 
no legal or moral necessity appears to exist, and especially ought not 
to be worked on a system and under conditions which confine its 
benefits to a limited class in selected areas, permit preferential rates 
to be charged, and allow a private licensee of a public monopoly to 
refuse the use of a business necessity to one tradesman and grant it 
to his competitor under similar circumstances, impose no limitation 
of charges, and leave the public at large dependent on a service 
which is in its turn wholly dependent сро innumerable wayleaves 
held upon very precarious tenure, and nearly all liable to be 
terminated after six or 12 months' notice. 


II. 


We had next to consider whether municipal and other local 
suthorities should have power to undertake a telephone service, 
regard being had to local finance. Your Committee, however, felt 
bound, before dealing with this question, to fully satisfy themselves 
that the Post Office is not prevented, either by legal agreement or by 
good faith, from limiting or ending the monopoly of the company. 

On the right of the Post Office to compete in any area, either itself, 
or by means of licensees, the written agreements between the Post 
Office and the company are distinct and unmistakable. But in the 
evidence given before us, Mr. Forbes endeavoured to insist on verbal 
understandings which he alleged to exist, restricting the evident 
meaning of the written contracte. 

This in contradiction with the evidence given by him in 1895. 

In 1892 Mr. Lamb gave the following evidence before the Select 
Committee on the Telegraphs Bill :— 

* (Q) 114. Is there any underatandiog that the Post Office will not 
compete with the companies in these areas?—(A.) No; under the 
existing licenss it is expressly reserved that the Postmaster-General 
can either give a license, or may himself carry on the business; and 
that is to be a distinct part of the new understanding." (G.) 115. 
The minute says: ' The Department holding itself ready to comply 
with the reasonable demands of any town or district. Supposing it 
were maintained that there were already reasonable facilities given 
by the company, would it still be open to the Post Office to compete? 
—(A.) Yes, that would be distinctly reserved." | 

In 1895, Mr. Lamb gave further evideuce before the Select Com- 
mittee on Telephones. In answer to Sir Charles Cameron, with 
reference to Clause 18 of the proposed Agreement, he said, (Q) 259. 
“There is no doubt the Post Office could, without any breach of 
honour or contract, grant additional licenses.” a 

(Q.) 260. Or faith ?—(A.) Or faith; there is no doubt about 
that. 


Before the same Committee Mr. Forbes himself was examined, as 
follows, ив to this evidence:—(Q) 4,043. “Mr. Lamb, whom we 
examined, or who was a witness on behalf of the Post Office, said (I 
think I can almost qaote his own words) that the Post Office was 
certainly not in law, on the strictest interpretation of the agreement, 
in any way debarred from granting competing licenses, and that it 
was under no obligation, even in honour, not to grant competing 
licenses ?—(A.) I believe they are absolutely free. (Q) 4,644. You 
agree with him that there is not even an honourable engagement on 
the part cf the Post Office not to grant competing licenses ?—(A.) The 
Post Offica are absolutely free. I will go a little further, and say that 
in all the negotiations (which were prolonged) there never was the 
slightest suggestion, directly or indirectly, of any such cession on the 
part of the Post Office of a promise or pledge to lock up their own 


discretion.” 
(To be continued.) 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATBHNTS.—1596. 


Compiled expressly for this journal by W. P. THompson & Oo., 
Electrical Patent Agents, 323, High Holborn, London, W. O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


16,679. “Improvements in cut-outs for high voltage electric 
currents.” H. M. DARBAH. Dated August 2nd. 

16,706. ‘Improvements in electric supply meters.” E. Wirsow. - 
Dated August 2ad. 

16,714. “Improvements in systems of electrical distribution." 
Tum British Тномвох-Носвтоя Co., Ілр. (С. P. Bteinme'z, 
United S:ates.) Dated August 2nd. (Complete.) 

16,715. "Improvements ia systems of electrical distribution." 
Tus BarisH Тномвох-Ноовтоях Оо, Lap. (О. P. Bteinmets, 
United States.) Dated August 2nd. (Complete) 

16,716. “Improvements in systems of train control" TRI 
Ввітізн Тномвох-Носѕтон Co, LTD. (E. W. Rice, jun., United 
States) Dated August 2nd. (Complete.) 

16,717. “Improvements in trolleys.” Tum BarmsH THOMSON- 
Housrow Co, Lro. (F. Е. Oase, United States) Dated August 
2nd. (Complete.) | 

162734. "Improvements in electric locks and combination 
mechanism therefor.” Р. A. Newrom. (H. G. Carleton, United 
States.) Dated August 2nd. (Compiete.) | 
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16,754. "Improvements in ooin-freed apparatus for the automatic 4,435. “Improvements in electric signalling grey for use on 
9 ? * 


livery of electric t" О. Вгввеввтія, Dated August 2nd. = railways.” О.В. Davy. Dated May 18 to improve- 

18 E ima | ES iments fn eleotric signalling apparatus for use on railways, and is 

| V designed to provide an improved system of signalling by means of 

16,771. "An improved electrio signalling system.” E. B. MERRILL. electric bells. It consists ia the arrangement at suitable distances 

Dated August 3rd. in advance e each signal, " short bar which is adapted to be I 
16,775. “Improvements in and connected with the manufacture pressed by the flanges of the w e engine train. 

| has inclined ends to graduate the force with which the flanges 

of filaments of carbons for electric lampe" J. B. рв ALZUGARAY. sce it and’ to dicil о каас its rising movements as they 


Dated Auguat 3rd. | 


16,807. Improved methods of controlling and directing electro- or near the rail, and is normally kept in its raised position, flush 
deposition of metals and alloys.” W.D.Gooog. Dated August 3rd. with the rails, by a counter balance weight or other suitable mespay. 
; S 3 ! í | ` К i 


16,817. "Improvements in automatically rated electrio 


signalling apparatus for railways and the like." Lupvo. Dated 7,428. “Process for the extraction of pure metals or metallic 
August 3rd. | | alloys and the production of earbides by electric heat.” Н. Авснив- 

———Ü— "IE О eo WEE oan 
charging of electrical accumulators.” О. U. E. Peruns. Dated having different affinities for the carbon. If, for example, & mixture 


August 3rd. (Complete) — — | of iron, lime, and carbon is treated in the ordinary electric fornace 
16,871. “Improvements in coupling arrangements for connecting metallic iron is obtained on one side; on the other side carbide 
electric wires." А. Внтвгв. Dated August 4th. | calcium. 1 claim. | 


16,872. "Improvements in electrical signalling on railway trains.” 10,585. “ Improvements in electric . P. THOMPSON. 
A. Smters. Dated August 4th. . Ё У | boe Chemisch-Elektrische Fabrik Prometheus Gesellschaft Mit 


Й 


: | | Haftung) Dated th, 1898. Relates. to electric 
16,875. “ Improvements in electricity meters.” Е. BCHATPNWE: resistances formed үү Кт» n 3 a suitable insulating 
Dated August 4th. — (Complete.) material For the Yep materi lace or varnishes, such, for 
ч | instance, as superfine copal varnish, are used, w o not carboniie 
5 т Ta еур caer чаңнап at the temperatures at which the metallic lustres or enamel colours 


MEA í ; | are deposited. As metallio coatings, that is, as resistance layers, there 
16883. “ ratus for heating and cooking by electricity." M. are employed layers of ee metals which in turn are burnt on the 


Hansen. Dated August 4th. above-men | а Фен € of — 

16 888. ч Improvements in electric bell pushes for communication The hard copal varnishes ei y эшш on ; attain 
purposes in railway trains" J. R. Hoorn. Dated August 4th. . = (cooking vessels, ёо). In ане the 

16902. “An improved electromotive mechanism for clocks and surfaces, and after each а ion fired in an oven of about 250° C. 
the like.” H. Н. Laxe. Dated August 4th. | lchim. | 

16,938. “ A new or improved electric contact making device.” H. 11,488, "Improvements in electrical furnaces.” Im Bros. 
BincHam. Dated August 5th. AND Co., Гамітир. Dated May 19th, 1898. I electrical furnaces 

16,947, “Improvements in arc lamps.” Н. 8. Dopp and R. I. are so constructed that the outer air can penetrate to the electric arc, 
BAGNALL, jan. Dated August 5th. several disadvan N кш ‚ the consumption of the Атр 

16,972. “ Ап improvement in jointing boxes for coupling up and electrodes; secondly, if а combustible gas, such as carbonic с 
insulating electric wires.” T. мон Dated August 6tb. | роо ge ectrio aro, = сеа oe into нше, 

2 : | penetrates through the la ma carries oo 

16,973. “ Improvements in or connected with electrical conductors quantities thereof up roducing objectionable fumes and 

and anodes for electrolytic and similar purposes" Taz GasERAL è wasting the material A the invention these 


W. Өтоввв. Dated AugustOth. ^ 
16,981. “ Improvements in and relating to electric wiring forlamp - Сад 
circuits.” D. Maxwart. Dated August 6th. ' P r* 


to 
ELrornorrrio PARENT Company, Lurren, L. HanaRBAVES, and = defects are obviated, firstly, by em ying a er of tho pulverulent 
| | to be trea ` th neither i 


H 


m extending up through the layer of material, so that tho gases produced 
11100 8 through the same without entering into combustion. 4 
. 17,026. “Improvements in or connected with electric meters. ‚ 11,783. "Improvements in and г to conductors for electric 
FH. Reason and Tim MurUAL ErnmorBiO Trust, Ілмітир. Dated railways.” Н. Н. Laxa. (W. Willard) Dated May 24th, 1898. 
August 6th. mE Relates to trolley rails for use with cars carrying motors. 
| The CCC орош кт 
which the y or shoe carried by the car engages is normally out 
| й, of electrical en t therewith by means of the bar per s 
ABSTRACTS OF PUBLISHED SPECIFICATIONS, © . | The ral is 


Copies of any of these Specifications may be obtained of Mesars. W. P. are grooved to hold a VF 
Тномрвон & Oo, 322, High Holborn, W. O., and at Liverpool, px over the pipe and is 


Manchester, and Birmingham, price, post free, Od. (in stamps). the pe in pl A The whole may be spiked or otherwise 
1898. 114018. Manufacture of active material for accumulator 


 ..- batteries" Н. TOBLER and J. Н. dna. Dated May 26th, 
2,999. “Improvements in transmitters of Morse telegraphic 1898.. Relates to the manufacture of an active material of perfect 
ap сее 5 m ee currents.” С. Боза the 
. SORCTERI. ebruary 56, 1898. Relates to as at present employed, red lead is generally employed for the. 
imprcvements in transmitters of Morse telegraphic apparatus tive electrode While b з 3 
for continuous and alternating currents. It consists of а metal hese lead compounds, after being mixed with suitable binding 
te which is bent to a channel shape and open below, and materials, are generally stirred up with dilate sulphuric acid to form 
placed upon and secared by means of screws to the lever of s a paste. which is tion applied to the lead gratings and dried, after 
Morse transmitter. To this plate there is pivoted a stirrup, one end . which the finished plate is formed. In forming there is produced on 
of which is bent below tho lever of the transmitter. A small plate the positive plate peroxide of lead чї 
or table of bone, ivory, or other insulating material is secured tothe of lead, the latter causing resistance and correspondingly reduces the 
said stirrup. A spiral spring is sec at one end to tbe trans- current pressure of the accumulator. This explains the reason why 


mitter and at the other end to the stirrup; there is also a contact р these plates so readily crumble away. Ac ‘to the t in- 
for effecting the breaking of the circuit. 2 claims. p жене Мане dissdvantages ше сый by enel 
P aterial entirely of : the w 
9,569, " rovements in electrical apparatus for indicating Ur со during tho sra шы peroxide оп tbe 
at a distan ce the TT anode and spongy superficially on the cathode, while during the 
movable object." A. Cosronis. Dated February 12th, 1898. ев discharging of the cell the sulphate is re-formed. :1 claim. 


to тиан for automatically indicating or recording at a distant [ 
receiving station the consecutive үөн occupied by an index 12,350. Improvements in electric alarums." BT. Ввов. AND 
hand on а dial or graduated base plate on which itis pivoted. It Со. Ілмітвр, and J. Еви. Dated June ist, 1898. Relates to 
consiste of a compass needle, which takes the place of an index hand, _electric alarums, so arranged that a striker makes double. strokes on 
and underneath it there is mounted a series of contact pieces insu- ` a gong in approximately uniform suovession for a certain time. Tt 


lated from each other. They are supported by a ring insulated from consists of а: solenoid coil wound on a non- tube, within 
the same Бу а ring of-ebénite. The metallo ring is connected by — which an iron tubular core is free to slide. Within the core is a 
means of arms, with s collar mounted on the axle of the com helical extension spring having one of its en fixed to one end of 
needle, and situated underneath the ring from each of the co _ the core and its other end passing through a hole in the other end af 
pieces, a separate wire leads to the receiving instrament, which oon- `. the core,and fixed to s bracket on a non-conducting base on whi 

tains а electromagnetic for each wire within the circle of js also fixed the solenoid and the gong. When the solenoid is excited 


contact plates is mounted a concentric contact ring, from which а by an electric current, the core is drawn in and its one end 
oo iductor leads to one pole ofj& battery connected at the other the gong; when the current is interrupted the spring causes the core 
pole with parallel conductors. 2 claims. | to йу back and strike the opposite side of the gong. 1 claim. 
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THE ELECTRICAL RESISTANCE OF 
ALLOYS. 


Тнв behaviour of pure metals and alloys as regards their 
electrical resistance at low temperatures has been established 
by the researches of Profs. Dewar and Fleming. It is now: 
well known that in the case of pure metals there are indi- 
cations that resistance would vanish at absolute zero of 
temperature, and that in the case of alloys this diminution 
would follow quite a different law. The question is dis- 
cussed by Lord Rayleigh in a short article in Nature, 


June 18th, 1896, where he suggests that thermo-eleotric 


effects may possibly^explain the behaviour of alloys. We 
are to imagine a conductor composed of two simple metals, 
arranged in alternate lamine perpendioular to the direction 
of the current. According to the discovery of Peltier, when 
an electric current traverses such lamine there is either 
development or absorption of heat at the junctions. Lord 
Rayleigh then explains that. “the temperature disturbance 
thus arising increases until the conduction of heat through 
the lamin balances the Peltier effects at the junctions, and 
it gives rise to а thermo-electric force opposing the passage ot 
the current.“ We are next to assume that the back E. M. F. is 

proportional to the direct current, and therefore that it has the 


game ‘effect da true resistance. He gives an expression for this 


pseudo resistance in terms of the thermo-electrio force of 
the couple, the conductivities for heat of the two metals, and 
the proportional amounts by volume in which the two metals 
are associated in the alloy. It is an expression independent 
of the number of laminæ; “the number of oouples which 
co-operate is indeed increased by finer lamination, but the 
efficiency of each is decreased in the same proportion by the 
readier conduction of heat between the junctions.” | 
Mr. Saville Shaw, in Nature, August 11th, 1898, returns 
to the problem, and considers it in the aspect of the micro- 
structure of alloys, giving а very beautiful illustration of | 
lamin:« observed in а silver-lead eutectic. We may remind 
our readers that an “eutectic” is the part of a molten 
mixture of metals that is the last to solidify; it corresponds 
to the mother liquor" in the case of orystalisation from 
solutions. When a plumber is making a “ wiped joint,” 
small portions of the solder first solidify, or are liquated ” 
out, and there is left the “eutectic,” which remains molten 
long enough for him to finish the operation. Prof. Roberts- 
Austen treated of. “ eutectics in his last Cantor lectures. 
The delicate crystalline appearance of the sections of 
eutectics photographed. by Mr. Saville Shaw helps us to 
realise the nature of the lamins concerned in Lord Ray- 
leigh’s theory, but it is not necessary to limit our ideas as 
to the size of the lamin to the dimensions of the markings 
seen in these sections, The theory makes no restrictions as 
to their fineness, so that we may imagine them, if necessary, 
to be of molecular dimensions. This extreme fineness of the 
transverse lamin, and the close packing of the couples, 
assists us to acconnt for the rapidity with which tbe 
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various electrical and thermal actions operate when starting, 
stopping, or reversing the current. But even with this 
assumption, it is not quite evident why the Peltier effect 
should begin to act so suddenly, continue so steadily, and 
cease so abruptly with the ourrent—in other words, why thé 
resistance of the alloy should be constant, at a given tempera- 


ture, if it depends even partly on a Peltier effect. А very 


interesting case to consider would ba the resistance of au 
alloy at the neutral temperature of the constituent pair of 
metals. At this temperature the metals are thermo-electric- 


ally identical, and the Peltier effect vanishes. The 


corresponding resistance should be the ¿rus resistance at that 
temperature. The reversal that occurs at the neutral tem- 
perature may be associated with the curious behaviour of 
alloys having negative temperature coefficients. 

Mr. Saville Shaw’s photographs represent the section of an 
alloy of lead with 2:8 per cent. of silver, the texture of which 
is intensified by etching with acetic acid. He has also 


succeeded in separating some of the bright.silver laminæ. 


They are extremely thin, and transmit a greyish violet light. 
He considers that the processes of rolling and wire drawing 
would not entirely destroy this laminated structure, and that 
ita existence would almost certainly, result in thermo-electric 
effeote, such as those required on Lord Rayleigh’s suggested 
theory. This is positive evidence of the greatest value, and 
we hope it will stimulate physicists to a farther discussion of 
the matter. Experiment is very much hampered by the 
various thermal conductions that complicate the electrical 
actions within the wires, and also by the many forms in 
which metal exists in alloys. Prof. Roberts-Austen mentions 
at least four eutectics for copper-zino, and six for copper-tin. 
Let us then suppose в copper-zinc-tin alloy to be formed into 
а wire; it would consist of at least ten eutectics, intermixed 
with scattered proportions of metals liquated at different 
temperatures. Tbis mass has further to be complicated by 
hammering, rolling, annealing, and wirc-drawing. When 
we remember that the Peltier coefficient varies with every 
touch and turn of the metals forming the couples, it is 
indeed difficult to explain (ће constancy of the electrical 
qualities of the alloys of which standard resistances are made, 
if it is the Peltier effect that governs their conductance. 


THE RELATIONS BETWEEN PUR- 
CHASER, ENGINEER AND CONTRACTOR. 


H 


Apropos of this subject, Mr. W. H. Bryan, in a paper 
recently presented to the American Society of Mechanical 
Engineers, takes up a position in favour of the engineer 
rather than of the contractor. He argues somewhat 
against the view that contractors should be allowed to 
supply standard goods, on the ground that a too rigid 
standardising i$ apt to hinder progress. Some manufac- 
turers are slow to adapt their designs and patterns to 
advanced and improved practice, and an engineer is justified 
in oalling for the latest ideas to be embodied in his schemes. 
An engineer does not always get credit for what he does 
in this respect. In & recent case which came before the 
Law Courts, the payment of an engineer's fee was 
disputed, the chief ground being that he had specified 
for an 8 feet diameter Lancashire boiler, instead of 
for one of 7 feet, like the pre-existing boiler about 
80, if not 35, years old. There are some persons 
whose object is to obtain an engineer’s services for 


nothing, and no doubt many engineers have experienced the 
ingratitude of: clients in whose interests they have 
done treble the work they need have done, only to find 
that the result has been to give an opportunity to dispute 
payments. | | 

The rapid changes in electrical engineering are Mr. 
Bryan's reasons for objecting to a too hard and fast rule 
of standards. Standard apparatus is only possible, of 
course, when we are assured of a fairly constant demand 
and reasonable permanence of type. But are changes now 
во rapid that we cannot assume a reasonable permanence 
of type? Advance in electrical machinery will not be so 
speedy now that the more experimental stages are past. In 
1860, or thereabouts, the Lancashire boiler had a diameter 
of 7 feet. To-day it is only 8 feet, though there are 
larger sizes. Nearly 40 years have been occupied in gaining 
a foot of diameter, and though in the same period pressures 
have increased, this has been met by mere additions to plate 
thickness, superior detail in  rivetting, and stronger 
materials with better tools and workmanship. But there 
has never been a time when the standard boiler could not 
have been asked for and obtained, and in a settled industry 
types change slowly, and standards are allowed to exist 
several years before any startling advance is made. Obviously, 
as Mr. Bryan says, the unscrupulous contractor must be 
guarded against. But is it not often impossible to get good 
work at the price of the lowest tender, and is it fair to an 
engineer to put him in the position of demanding something 
which is ostensibly offered at leas than cost price. We think 
not. Nor is it fair to honest contractors to accept the 
lowest tender when this is obviously incorrectly estimated. 

The subject is one of great difficulty. It is perfectly 
clear that an engineer should protect his client against 
overcharges such as must inevitably result from a demand 
for the very latest improvements unless his client i$ 
willing to incur the expense. It is equally clear that the 
lowest tender must not be accepted if this implies the 
use of so-called standard appliances which are really out 
of date. We do not desire to regard the contractor as super- 
honest, but it is necessary to realise that a contractor's aim 
is to make money, and the engineer who accepts a tender 
whioh cannot be carried out at a profit ought to be carefal. It 
may pay to tender at a loss in order to work off materials 
which have, perhaps, just been thrown on a contractor's 
hands, and it would be only vexatious to prevent such a low 
tender being accepted. At the same time, abnormally low 
tenders are suspicious, if not dangerous. We know that when 
contractors are really doing good work, some engineers 
trouble for the sake of doing so, much as policemen make 
cases 80 a8 to appear to be doing their duty. Clients are as 
often to blame for trouble as are contractors. We have pre- 
viously stated in these columns that we look upon the daty 
of an engineer as obtaining for his client the best possible 
resulta for a given sum, not to produce elaborate plans si 
specifications for articles that can be purchased like tin- 
tacks. 

It is often to the unreasonable and ignorant expectations 
of clienta that such useless documents are prepared. They 
engage engineers, and having done so, perpetually interfere 
and meddle with what they do not understand. They 
listen to all kinds of extravagant tales from other in 
persons, and burden themselves with many extra expense 
which they endeavour to lay upon the engineer. Limited 
companies, with uninformed non-technical directorates, 818 
apt to be great offenders. Because they cannot understand 
things, they suspect every evil, and inour losses for share; 
holders, whose interests they are supposed to saf 
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OZONE: ITS PRODUCTION AND APPLI- 
CATIONS, | 


Bog Du Moncel produced ozone some 40 years ago, by 
passing an electric current from a Rbumkorff coil through a 
condenser composed of two metallic plates separated from 


Fic. 1.—Тн® Pants or AN ELEMENT OR OzONISBR. | 


A grid with a glass sheet behind which is intended to separate it from a flat electrode. It is placed 
inst a wooden frame, which is coated with an iosulating material, and which serves to keep the 
electric plates and electrodes together. Next to this is a flat electrode, 


each other by a sheet of glaee, it has been generally admitted 
that high tension currents should be employed in the produo- 
tion of this remarkable gas. The discovery of the “step-up” 
transformer has now made it possible to develop from this 


mere laboratory experiment an economical method of pro- 


ducing ozone on an industrial scale. No one has done more 
in this direction than Mr. E. Andreoli, whose patents appar 
iffi- 


to cover almost every conceivable application. The 


ealties of using ozone in technical operations have been 
enormous, bat they have mostly disappeared before the 
tenacity and ingenuity which Mr. Andreoli and his sons have 
bronght to bear upon those practical problems which have 
Й: ғо many others. 

The most formidable obstacle to be surmounted in pro- 
doing large и of ozone from the айповрһеге is the 
eat of tt ischarge which has the «ffect of unconden- 
sing,” as it were, the ozone into ordinary oxygen. Besides 
this, when the temperature rises the glass which is used to 
separate the metallic electrodes gradually loses its dielectric 
property, and even becomes a conductor of electricity. The 
carrent soon passes through the glass. which cracks, and 
the & as then ceases to work. These difficulties were 


pointed out, long ago by Hautefeuille and Chappuis, two in- 


trious workers in this field of research. The silent eleo- 
tric discharge causes a considerable rise of temperature, aud 
t is conceivable that its luminous waves being continually 


emitted from the electrodes upon the sarface of the glass 


dielectric eventually cause disastrous results, reducing the 
yield of ozone to an insignificant amount. 

Exhaustive experiments have proved that the chief cause 
of the heat generated in an ozoniser is the density of the 
current being too great. Flat electrodes have been tried, 

t with a current, which would be sufficiently large for a 
potnt-bearing electrode facing a flat plate, they give neither 
glow nor ozone. Flat electrodes require a denser current 
than point-bearing grids, and this means the production of 
beat. It has therefore been found preferable to use electrodes 
ро vided with 5 which on both sides of a 

‚ are se work, points agai oints, or points 
3 points against points, or po 


. There is more to be said than one would think about the 
influence of points in the production of ozone. It is obvious 


that the “electric e fffuvia,“ as Hauksbre called it, will flow 
out better and more powerfully from a multitude of points 
than from a flat plate on which the tension is aniform, 
More ozone is formed at ungles or points than on flat 
garfaceg, plain tubes, &o. 


It is at the top of а cone that the 
electric density has its greatest 
value, and electricity accumn- 
late: there so abundantly when 
the point is very sharp, that 
in spite of its insulating pro- 
perties the air is: electrified, 
repelled, and replaced by a 
fresh amount of air, which is 
in its turn electrified, and so 
on. Points have not, as 
Franklin thought, the power 
to attract the electric fluid, 
but they have the property 
of liberating and discharging 
with the greatest rapidity the 
electricity with which they are 
charged. 

The conclusion to be drawn 
is that with point-bearing 
grid-like electrodes, small elec- 
tric currents are available for 
the production of ozone wittout 
any injurious rise of tempera- 
ture. 

The generators constructed 
by the Electric Ozone Syndi- 
cate, working Mr. Andreoli’s 
patents, are used in such а 
way that the formation of 
detrimental heat is prevented. 
The surface of the electrodes 
and of the dielectric is con- 
siderable, the гараас at which 
the air is forced through the 

apparatus is great, and the glow of the silent electric discharge 

is reduced to & minimum. Thus the glow being feeble and 
hardly visible, its calorific rower is insignificant, and there is 


Fia. 2.—A Unit OZOmIsEB CONTAINING 80 SQUARE FEET OF 
ELECTRODES. 


no formation of nitrous compounds, which can only be pro- 
duced by powerful e ffluvia“ due to a very high electrostatic 


fension, 


D 
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The commercial ozonisers of the Electric Ozone Syndicate 
are extremely interesting from an industrial point of view. 
They consist of grids formed of serrated wires of aluminium 
and of flat aluminium plates. These are kept separated by 
sheets of glass, and the whole of the plates and grids are 
held together by wooden clamps. Their construction is very 
simple. There cannot be any uncertainty or disappoint- 
ment about the regular production of ozone however large 
the installation may be, since, if a given quantity of ozone 
is produced by a given surface of electrode in au ozoniser 
with a given expenditure of electrical energy per hour, it can 
be calculated accurately how many similar ozonisers will 
required to obtain a desired quantity of ozone ina given 
time. These commercial ozonisers produce abont 125 
grammes of ozone per kilowatt. Until last{year, when Mr. 
Andreoli greatly improved his apparatus, the output was 


large. The greater the speed of the air passing between the 
points of the grids and the flat plates the better the yield of 
ozone. For commercial purposes it is much more advan- 
tageous to have a large mass of diluted ozone than the same 
quantity of ozone in a small volume of air. "The feebler the 
glow the less the temperature rises, and if there be a slight 
generation of heat the strong draught of the air which 
passes compensates it. The air must be evenly distributed 
through all the elementa of an ozone installation, 80 as to-bs 
evenly submitted to the ozonising discharge. When these 
conditions are not fulfilled, s.e., when high tension currents 
are used and the glow is very brilliant, the smell of the 
ozonised air is strong and somewhat pungent owing to the 
formation of nitrous compounds, and less ozone is produced. 
The role of ozone in industrial operations is destined to be 
very great, and whenever powerful oxidation is required at 
low cost, acting continuously 
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Fie. 3.—A HALF-KILOWATT OzoNB BATTERY. 


Contains eight sets of electrode units grouped in parallel and worked by & Crompton transformer. "When 
: ield is 60 grammes of ozone, or 190 grammes per 
kilowatt; 85 volts 6 amperes in the primary circuit; 2,800 volts 018 ampere in the secondary circuit. 


the current is 0775 watt per square foot of electrode, the 


30 grammes offozone per horse-power-hour. The cost is 2d. 
per 1,000. watt-hours. 

An element or unit of ozoniser is a set of five grids, six 
lass separators, and six flat plates suitably mounted ina 
rame. It represents a surface of 80 square feet. The 
average power of current per square foot is 0°75 watt. The 
most advantageous conditions of obtaining a good yield of 
ozone, and at the same time for safely working the ozone 
generator during a long run, are fulfilled when the current 
abeorbed for the electrification does not exceed 0°75 watt per 
square foot of electrode. At this rate 60 watts are required 
per set of 80 square feet electrodes. 

The electrodes of the ozoniser which has just been 
described are point-bearing grids facing flat electrodes. 
The point-bearing grids are composed of a number of 
serrated wires, mounted on rods running through them and 
kept separated by washers. In some cages, instead of a 
ааны grid facing a flat aluminium plate, two point- 

aring grids are used for producing ozone. 

A good yield of ozone is obtained by observing the 
following principles: The current in the primary circuit, 
and the tension in the secondary, must be as low as possible, 
and the active area of the ozone generator must be very 


and rapidly the ozoniser may 
be with advantage. 
Ozone has been successfully 
applied to the maturing of 
wines and spirits, the sterili- 
sation of vate and casks, the 
oxidation of oils, the seasoning 
of .wood, the manufacture of 
artificial perfumes; to the 
treatment of spent oil, the 
bleaching of textiles the 
urification of starch and 
extrine, ves [rese . 
vinegar, the 
deodorisation of oils and fat, 
and to the manufacture of 
many chemical products. We 
have ourselves watched Mr. 
Andreoli at work with many 
5 ы сш have = 
Sent to him for experimen 
treatment, and have been 
surprised to see the wonderful 
resulta which he obtains. The 
other day when ws were 
present, there were some experts 
from Holland testing for them- 
selves the efficacy of ozone 
in the purification of water. 
Judging from the favourable 
reports which have been 
received from medical men, 
we should suppose that the 
use of ozone will soon become 
eral in the treatment of 
i for excellent resulta 
have been obtained in the 
treatment of anzemia, whoopi 
cough, malaria, tuberculosis, 
wounds, ulcers, &c. The Elec- 
tric Ozone Syndicate makes 
some тегу ще and cheap inhalers, &6., for the use of 
patients for whom the application of ozone has been prescribed. 

Amongst other useful applications is the use of the 
ozoniser in the purification of the air in hospital wards, and 
in places where the atmosphere is vitiated by the congrega- 
tion of many people. Ventilation, too, can be obtained 
either with a current of ozonised air circulating in a oon- 
tinuous manner, or by forcing it through rooms at intervals 
in the day-time or night. 

No one can say that the various forms of apparatus which 
are now being made under Mr. Andreoli’s patents are mere 
laboratory playthings. They are, on the contrary, practical 
5 capable of being installed under conditions of wear 
and tear, and of doing their part efficiently without breaking 
down in any industrial operations for which they may have 
been devised. 

Although ozone is not a new thing, there is a great deal 
of inertia in those trades in which ozone could be most use- 
ful. This inertia, however, is being overcome, and the 
reluctance of manufacturers is disappearing, for Mr. Andreoli 
can demonstrate practically anything he claims that bis 
apparatns can do. We believe ourselves that there is a great 
future for the Andreoli ozonisers. 
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HOW TO DESIGN A DYNAMO.” 


Тнк reader who carefully peruses the following set of lessons 
must not “р to emerge from his study a perfected dynamo 
designer. All that is expected and hoped for is to give the 
student an idea of what must be taken into consideration in 
designing a machine, and Pony to assist him in making 
moderately successful small bi-polar designs. 

The formuls and other data, by the aid of which the 

dimensions of a direct current machine are determiued, are 
of a varying character. Some are magnetic, some electrical, 
and some mechanical, and of all of these some are rational, 
that ia, deduced from scientific laws, and others are empirical, 
that is to say, they are modelled to fit the facts as they are 
experimentally found, and are the result of practical experi- 
ence. Almost every designer has his own ideas as to the 
best empirical formule. Ву far the best way to understand 
how to design & machine is to follow through the methods 
employed in designing an actual machine taken for an 
example. 
To this end we will assume that we are designing a 100- 
light dynamo of the high speed, belted, drum armature type. 
The machine is to be of the simple horseshoe form, with the 
armature uppermost. It is to operate at 110 volta, and is to 
have a margin for compounding. The compounding is to 
be 10 volts. The prescribed speed of the dynamo is to be 
1,500 revolutions per minute. These are all ordinary com- 
mercial conditions, and very easy to fulfil. 

The first step is to calculate the total current output of the 
dynamo. An ordinary incandescent lamp takes an average 
of 4 ampere, and the machine will therefore have a total 
output current of 50 amperes, which must be available for the 
outside circuit. In addition to that we must have some current 
for the purpose of exciting the fields. In such machines as 
this it is found that the fields can be excited with abont 6 
per cent. of the total output of the dynamo, that is to say, 
8 amperes in this case, making the total available carrent 
53 amperes. If, therefore, we calculate a wire for a 
machine which can deliver 55 amperes, we shall have an 
ample шип | 

The machine is to be of the bi-polar type, and consequently 
there are two circuits in the armature, each of which must 
carry half the total current, viz., 274 amperes. The first 
question therefore arises, how much must this wire be to 
carry the current without heating? In this case we must 
resort to practical considerations and note just what has been 
the results with other armatures, A single wire freely 
suspended in mid-air will carry much more current than if 
tightly wound into a bobbin. The following table, which 


has been pre by a prominent designer, is a very eafe 
criterion by which to go :— 
| Amperes per 
square inch 
Small high-speed armatures ... 2,500 to 3,500 
Large " " 125 .. 1,500 „ 2, 500 
Small low-speed armatures ... .. 1,500 ,, 
Large » ee 1,100 » 1,600 


However, heating is not the only consideration. We want 
an armature of low resistance, because there will be leas drop 
in such an armature and the regulation will be better. 
Therefore these figures represent the limits to which we may 
go, and not necessarily the wire we shall choose. Consulting 
the table, we see that, as that is a small high armature 
we may safely assume a current density of 2,500 amperes per 
square inch. If we are to deeply notch this armature with 
teeth, and thereby bury the conductors in a confined space, 
we shall have to choose a lower density. Modern armatures 
are built in this way, and therefore we may select 2,000 
amperes per equare inch as a suitable value to adopt in fixing 
the size of our armature wire. 

The calculation is a simple proportion. The wire carries 
274 amperes, and it is obvious, therefore, that its sectional 
area should be 2.000 inches, which is equal to 0186 25 square 

9 
inch. Here an economical consideration enters. It would 
not pay to have a special wire dra wn for such a small machine 
as this, and we must choose the nearest standard size. Con- 


sulting a wire table, we find that the nearest standard size is 
No. 8 Brown & Sharp wire, the area of which is 012966. 


* American Electrician, 


Then the question arises: How large must we make the 
armature oore, and how many of these wires shall be wound 
upon it ? 

The size of the armature core depends almost entirely upon 
the number of wires that it must It must have 
sufficient circumference to hold them all, and also to make 
room for teeth. To determine this, we must make a 
preliminary calculation. The total E.M.F. which this 
armature must generate is 110 volts for the lamps, 10 volts 
for the drop in the line, and we must further add a percentage 
for the drop in the armature. If we choose 130 volta as the: 
total voltage the machine must generate, we shall be on the 
safe side. | 

The voltage, speed, flux, and number of conductors on a. 
direot current bi-polar machine are related as indicated in the 
following formula :— | 

NOT 


E = 100,000,000 
in which E is the total E. M. F. of the machine, N is the total 


number of lines of force, c is the total number of conductors 
on the surface of the armature, and r the revolutions ре 
о - 


second. Of these various factors, we know the 
lowing :— 
= 180. 
y == 95, 


Subetituting these in the formula, we find that the product 
N c must equal 520,000,000. We are now at liberty to 
choose any value of flax and number of conductors which 
wil multiply to that uct. Here we must refer to 
practical experience to find out what is suitable in sucha a 
case. The following table serves to show the total flaxes 
employed in dynamos of various capacities of the high-speed 
drum type. 


| 


Conductor 


| | 
Capacity in Selocity. Ave nora ! Average leakage 
kws. | Feet per second. ML | Semen’ 
1 25 200.000 2 00 
25 30 333,000 1:90 
5 32 ! 1:80. 
1 34 880,000 175 
2 1,530,000 170 
3 40 1,575,000 165 
5 45 2,550,000 | 1:60 
10 50 4000000 | 1°55 


Our machine can run 100 lights, and is, therefore, a little 
over 5 kw. capacity, and hence we may assume any number 
of conductors that gives us a flax in the neighbourhood of 
from 2,000,000 to 3,000,000 lines. If we assume 3,000,000 
lines as a flux, we shall find that we need : | 


520,000,000 — 3,000,000 = 1733 conductora. 


Of course, we cannot have a fractional number of conductors, 
but we can easily have any magnitude of flux we wisb. 
Experienoe has shown that it is very convenient from à 
mechanical point of view to have the number of bars iu the 
commutator, and, therefore, the number of conductors on the 
armature a multiple of six. Непое we may select 168 con- 
ductors as а convenient compromise, and dividing this 
quantity into 520,000,000 we find for our total useful flux 
8,095,240 lines of force, nearly. | 

We are now concerned about the size of the core upon 
whose surface these 168 No. 8 wires are to be placed. No. 
8 double ootton-covered wires, laid side by side in a winding, 
run abont 6°66 turns to the inch, and if we laid these wires 
side by side around the circumference of a smooth surface 
armatare, it is obvious that the cironmference would be 
168 — 6°66 = 25°25 inches, giving us an armature some 
8 inches in diameter, which would be large for such a 
machine. It is evident that we must pile the wires one on 
top of the other in order to reduce the size of the armature. 
If we pile the wires two deep we would have an armatare a 
little over 4 inches in diameter, which would be small, but 
if we allow a tooth width equal to a slot width, we should be 
back at 8 inches diameter. If we pile the wires four deep, 
the armature diameter would be 2 inches, but the teeth will 
add over 2 inches more, and the slot insulation will add still 
more. We may, therefore, make a КОА calculation 
on this basis, ‘Those who have read Prof. Rice's article will 
appreciate the fact that, it is desirable to use two ooils per 
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slot. The reason for having the wire a multiple of six 
now appears, for we can arrange our coils without having an 
odd number of slots or segments. In such а small machine 
it is not advisable to have too many slots, as it adds to the 
expense. It is obvious that the wires in the slot must be a 
multiple of four. If we assume four wires per slot, we shall 
have four wires per coil, and 42 slots and 42 commutator 
bars, This is convenient, for we shall have 24 bars across 
110 volts, which is a little over 5 volts per bar, aud there are 
enough bars to avoid pulsating currents. Moreover, a 
bobbin of two turns is not very inductive, which conduces 
to sparkless running. The slots should be at least of the 
following width to make room for the various insulating 
materials :— ` 


No. 8 wire Е iie isi .. 198 5 mils 

Faller board trough с . 70 - 

Insulation T ie 6 . 25 „, 
Giving a total slot width . 223°5 mile. 


As these should be straight slots, b»cause tre wire cannot 
be wourd four deep conveniently in any other construction, 
the teeth will be wedge shaped, being broader at the circum- 
ference than at the root. Practice has shown that it is not 
wise to have the root of the tooth less than 60 per cent. of 
the width of the slot. We then have the following items 
to make up the circumference of the armature ; 42 slots at 
228°5 mils. each, equal 9:387 inches; 75 per cent. more for 
teeth, 7:04; giving a total circumference at the base of the 
slot of 16:427 inches. The depth of the slot is, of course, 
equal to :— 


Four thicknesses of No. 8 insulated wire 
equals... E we is . 6140 mils. 

One thickness of paper insulating trough 350 „ 

ay of an inch for clearance and band wires 468 „, 


Total 


. €958 mils. 


Ic is obvious that, if we add double this distance to the 
diameter of the armature computed from the roots of the 
teeth, we shall have the diameter of the finished core disc. 
This quantity is 5:22 inches, to which we add 1:89 inches, 
giving us 6°61 inches as the core disc diameter. We will 
find it better to choose 64 inches, because that is a standard 
size. The difference will be a slight narrowing in the tbick- 
ness of the teeth at the roots, but it will not reduce them to 
lees than 60 per cent. of the width of the slot. 

Having computed the diameter of the core disc, we must 
determine the length of the armature, approximately. This 
is determined by the density of flax per square incb, which 
it is wise to carry. In armatures of this type, it can be 
safely advanced to 70,000 lines per square inch. We have 
approximately 3,000,000 lines, which means that the flaxed 
area of our armature must be at least 43 equare inches. The 
effective flux carrying diameter of the armature, as we have 
computed, isabout 5} inches. From this we must subtract 
1} inches to allow for a shaft, leaving us an effective iron 
diameter of 4 inches. Dividing this into 43, we obtain a 
length of 11 inches for the assembled core discs. Having 
thus computed the general dimensions of the armature, it is 
necessary to make some calculations to see whether or по it 
will overheat, These will be considered in the next lesson. 


THE APPLICATION OF GAS POWER TO 
MARINE PURPOSES. 


By W. H. BOOTH. 


THE Mechanical Engineer, which treata questions of motive 
power from the position of one who knows, had recently some 
тэатар remarks on gas engines. It ів remarked how few 

ble-acting gas engines have been put on the market, yet 
that such an engine is as much to be preferred as a double- 
acting Corliss steam engine, the ordinary drawbacks, such as 
difficulty in cooling the piston rod, and accumulation of 
caked carbon, being such as seem to be surmounted by care 
jn design. The lack of progress is stated to be one of the 


disappointments of recent engineering, after the high hopes 
held ont when the evolution of the gas engine had reached 
to the present stage, 

Having got so far, farther progress seems to be stopped. 
Now, as regards the steam engine, there has been no progress 
at all since this first became rotary, that is, no progress on 
the lines wherein the gas engine fails to fill certain require» 
ments, 

A steam engine will always start if steam be turned into it, 
and the crank be suitably placed, but not so в gas engine, 
The reason is that the steam engine has в store of energy 
behind it. Beyond this stage we never seem able to advance. 
We are told by the Mechanical Engineer that just in proportion 
as stored energy can be converted readily and quickly into 
mechanical energy, so is it dangerous. The smaller the 
quantity to be converted at one time, the greater is the dfi- 
culty. A large improvement was effected in the steam engine 
when it was perceived that the cylinder and the boiler 
had different functions. Is it not possible that a 
corresponding change in the case of the internal combustion 
engine might have the same effect? The gas engine owes 
much of its superior economy to the fact that it more directly 
utilises the heat of combustion than does the steam engine, 
but it differs from the steam engine in one serious respect. 
In the steam engine no heat is intentionally wasted. Jat 
endeavour is made, or is su to be made, to transfer 


the heat of combustion of fuel to the water in the boiler, 


and, taken as a whole, & good boiler is the most efficient 
part of a steam power plant. Also we have learned to keep 
the working cylinder hot, and we add heat to its exterior 
surface so as to overcome certain internal losses. Now all 
this is changed in the gas engine. We are given an initial 
very perfect combustion of the fuel, and we find that the 
whole of the heat developed is transferred to the working 
fluid. Having obtained this working fluid, we are not 
possessed of the ability to use it. We commit that folly, in 
the eyes of the steam engineer, of abstracting heat from the 
working cylinder, for we surround it with a cold water jacket 
and abstract half the tota] heat, and as we throw away from 
a fourth toa third of the heat in the exhaust, only about 
a fifth is utilised. In spite of this, the engine bas a 
higher thermo-dynamic efficiency than the boiler and engine 
combination. 

Now a man has a higher organisation than a polyp. In one 
there is a separate organ for each duty. In the polyp a single 
amorphous mass performs the various duties of & dozen 
separate organs in the man, or other higher animal. On 
this line of argument, the steam engine is a higher organism 
tban a gas engine, and in finding fault with the gas engine, 
this line of thought seems to have been taken by many engi- 
neers. Obviously, a heat engine, with a cold water jacket, is 
constructed on wrong economic lines, despite ita comparative 
working economy. No one has yet been able to do more 
than mathematically omit the water jacket. Diesel omits 
it mathematically, and claims some 70 per cent. thermo- 
dynamic efficiency. In practice, he has to use the 
jacket, and content himself with an efficiency some wey 
below 30 per cent. The next great improvement in the gas 
engine will probably be in the direction of securing a store 
of energy at a temperature not too high to be manageable. 
The likelihood is, that more complex organism will be neces- 
вагу to do this. Until something of the kind is evolved, it 
is to be feared that the application of the gas engine at sea 
will not be practicable on the lines of steam engineerin 
mechanism. Bat it is obvious that with producer gas ап 
producer vessels containing a pressure, measured almost in 
eighths of an inch of a water gauge, the generator veesel of a 
war ship might be riddled with bullets and the holes plugged 
with clay without any serious inconvenience to the power of 
the ship. Such a fact alone offers a splendid inducement to 
bring the gas engine more within the line of controllable 
machines. 

A gas engine may be started, and it will ran continnously 
in the same direction, but it is absolutely wanting in all thoee 
qualities which we so much admire when we see a pair of 
marine steam engines turning first in one direction, then 
slowly or quickly in the other, stopping, moving, waiting, 
and moving full s ahead or astern as the bell rings from 
the bridge, in such & manner, and in such strict obedience 
to the movements of the reversing wheel, that they appear 
almost sentient, This is yet undreamed of for the gas engine. 


vol 43. Mo. 1,83, Асасвт 26, 1898.] 


THE ELECTRICAL REVIEW. 


299 


Its nearest counterpart would be the movement of the elec- 
tric motor. There is nothing in view, except the driving of 
a dynamo, and the reconversion by a motor that will put the 
gas engine of to-day in a position to be handled for marine 
work. This brings us to the Heilmann idea. Applied to 
the locomotive, and with steam power, we may вее no sense 
in the Heilmann engine. With gas power and electrical 
conversion, the largest steamship could be manceavered by a 
child from the bridge. Once started, the gas engine would 
continue to revolve, and when not called on to do work, would 
keep running on perhaps less heat than is now lost by ra- 
diation from steam engines. Either at sea or in locomotive 
work, we may look to the Heilmann idea if gas engines 
are to be a success, and it is certain that gas power 
could be thus applied at sea on a less total weight 
of plant and for less fuel consumption than that of 
high-class steam engines. Reverting for a moment to the 
argument of multiple organism, may we not allow ourselves, 
until such time as the gas engine is improved on the lines 
indicated, to place the engine in the place of the boiler in the 
sequence of organisms, and, placing the dynamo in the posi- 
tion of the steam pipe, we have the place of the steam engine 
filled by the motor. In such a combination we should not 
perhaps have a prime mover under very close control, but 
we should every control over the actual motor, both 
for forward or backward movement, and there is no very 
serious objection to the keeping in continuous rotation of a 
gas engine at periods of alternate starting and stopping. 

The difficulty with the gas engine is not that of starting it 
once, but of starting it, reversing, and stopping at short 
intervals. It is easy to start it by means of a small starting 
engine, no matter how large may be the main engines. By 
electricity alone can the mechanical defects of the gas engine 
be removed. Even with the wasteful jacket, the gas engine 
is an economical motor as compared with steam power. A 
gas engine at 20 per cent. efficiency, when combined with 
electrical conversion plant, will 
still show a combined efficiency 
of probably 18 per cent. By 
this combination ge power 
may at once be adopted for 
marine propulsion. Steam 
engines of large power are 
more economical! than smaller 
engines, Gas engines do not 
show so much difference in 
this respect, and may be 
better kept below danger line 
in a war vessel than large 
steam engines. The power 
would thus consist of several 
units, and the knock ont of 
any one unit would not cripple 
the vessel, but would merely 
reduce its maximum speed. 

With all gas pipes ke 
down to the keel level the 
danger of a shot reaching 
them would be very small, 
and their accidental perfora- 
tion could be easily repaired. 
The exceedingly obedient 
nature of the steam engine 
has probably caused the ideas 
of engineers to run in a groove 
and themselves to look upon 
reversibility and easy starting 
as indispensable qualities for 
а prime mover. Without the aid of electricity this idea 
is quite justifiable, but this newer agent frees us from 
the trammels of the idea, and we may conclude that 
the store of energy in a steam boiler, which makes the 
steam engine so convenient, is fully balanced by the con- 
venience and economy of electric motors driven from con- 
tinuously zoro ving a engines. 

If, therefore, it be allowed that the gas engine need not 
be called upon to reverse, then half the difficulties of its 
would-be improvers are gone at one stroke; there remains 
only to seoure a better heat efficienoy by getting over the 
excessive temperature difficulty. It seems to me that 
engineers are offered, in the gas engine, an economical type 


of prime mover. It has certain differences from the steam 
engine, and is more economical because it works more directly 
in its heat conversion from fuel to work. One result of this 
is that it does not үл the ваше mechanical convenienoe, 
such as reversal and prompt movements, Is it not our busi- 
ness as engineers to accept the gas engine as it is and make 
the best of it. We have been offered on one hand this new 
prime mover, and on the other the new power transmitter— 
electricity. Obviously, they are to be combined. It is open 
to argument whether the reversibility of the steam engine 
with ita accompanying extra mechanism aud friction is not 
obtained at as serious a cost as the electrical conversions in 
the suggested combination of gas and electricity. The power 


waste is simply transferred, and the final result is to the 


advantage of gas. 

Even with gas generators below water-line it is by no means 
difficult to devise a complete gas power installation on a shi 
including the apparently difficult storage of a reasonable 
volume of gas to give elasticity to the system. 

It is hoped that nothing in the foregoing will be taken 
as evidence of any opinion in favour of the Heilmann steam 
locomotive. This may be left to “une autre personne.” 


THE BRADFORD CORPORATION ELECTRIC 
TRAMWAYS. 


AN illastrated description of the Bolton Road seotion of the 
Bradford Tramways appeared in our issue of July 29th. We 
are now able to supplement this account with further 
details, not only of the Bolton Road Tramways, but of the 
now nearly completed Great Horton route. 

It may be said of this latter line that the construction was 
commenced at the same time as the Bolton Road line. It starts 
from the centre of the town, and runs practically up grade 


Мотов is Positton.—SHowine Lowza Harr or FD Мланет DROPPED РОВ REMOVING ABMATUBS. 


the whole distance of 84; miles to the terminus оп the Great 
Horton Road, where the car shed is situated. This building 
is very similar to the Bolton car shed, but capable of holding 
20 cars. 

There are 1,496 yards of single track, and 2 miles 1:182 
yards of double track. The total rise is 612 feet, and the 
maximum grade about 1 in 14 for a distance of over 240 yards. 
The line has also many sharp curves, some of 38 feet radius. 

There is a loop line connected with the Great Horton 5 
which will supply tramway facilities to and from the Bradf 
Cricket and Football Grounds. The cars on this line are all 
to be equipped with roller bearings supplied by the Roller 
Bearings Company, Limited, of London. 
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We have previously stated that the г operati 
these tramways is being supplied from the 5 ght ing 
station, the generators being arranged so that they may be 
used for either lighting or power work. | 

The line work оп the Bolton and Great Horton roads is 
exactly similar, centre poles and side poles being used. The 
poles are 81 feet long, and buried 6 feet deep, and set in 
concrete. They are fitted with cast-iron joint rings, bases, 
and tops, and wrought-iron ornamental brackets. | 

The guards around the bases of the centre poles, instead 
of being faced with stone in the ordinary way, consist of a 
heavy cast-iron ring, projecting about 5 in above the 
pavement, and of sufficient, diameter to protect the pole from 
passing vehicles. This cast-iron ring is filled with concrete, 
and then faced off neatly with cement. The guard presents 


& very neat appearance. 


wer for operating 


The brash holders are especially strong and rigid. They 
are secured to the upper field casting, and provision is made 
for adjusting them radially, to allow for wear of the com. 
mutator. The dimensions of the bearings are amply large. 
The bearings and oil guards are outaide the motor casing, 
thus rendering it impossible for oil to reach the armatare, 
field coils, or commutator. Either grease or oil, or both, 
may be used for lubrication, the bearings having a grease 
cup above, and an oil reservoir with wick feed below. 

he and pinions are wide faced and of ample size, 
to stand the heavy strains of tramway service. They are 
enclosed in an oil-tight casing, and the lower teeth are con- 
tinually submerged in oil. 

The motors are чс on the axle by bearings similar 
to those above described, and at the other end by a lug from 
the top field casting. This lug is secured by a link to a 


— 
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The car motors are the Westinghouse No. 49, slow 
speed single reduction type. The field or stationary 
portion consists of two steel castings accurately filted 
together with four inwardly projecting laminated steel poles 
firmly held together and cast into the yoke. This method 
of construction insures a very powerful magnetic field, and 
eliminates the losses due to eddy currents. The two halves 
are hinged together on the side a to the axle, and can 
easily be opened for inspection of the interior parts. The 
field оой, armature, commutator, &o., are completely 
enclosed. There is, however, an opening with a spring lid 
that permits of inspection of the brushes, &c. The field 
coils are machine wound and thoroughly insulated. There 
are four field coils. 

The armature is of the dram t The coils are 
machine wound, and lie in slots around the periphery of the 
‚ laminated core. Ample means are provided for ventilation 
of the core and conductors. 

The commutator is composed of hard drawn copper seg- 
mente, insulated from each other by sheets of mica. Ample 
margin for wear is allowed. 


cross piece, which is supported with spiral springs at each 
side of the truck. One p the illustrations howe the motor 
attached to the car frame, the lower half of the field magnet 
being dropped for removing armature. 

The controller is of stanc Westinghouse manufactare, 
and is known as the No. 90 brake controller. It is of the 
series parallel type, and is designed on the same general lines 
as the other controllers used by the Westinghouse Company 
in their tramway work. The special feature of this соп- 
troller is that it is arranged so as to utilise the motors as 
electric brakes, The motors are reversed, and are thus made 
to act as generators, the current so generated being passed 
through graduated resistances. By increasing and decreasing 
the amount of resistance in the circuit, the braking action 
may be 17 at the will of the driver. An excellent 
feature is, that only one handle is used for both power and 
brake, the driver simply фи the handle in one direction 
for driving the car ahead, and in the opposite direction for 
braking. The operation of this method of braking is found 
to be most satisfactory. The car may be brought to a stand- 
still very graduslly, and without the slightest jar or discom- 
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fot to the pessengers. On the other hand, in case of 
y. The prin- 


emergency uickl 
ciple of converting the motors into d mos, and thus 


Each car is fitted with a standard platform switch at one 
end, and an automatic switch cut-out at the other end. Both 
switches are mounted on the platform of the car, and are in 
esy reach of the motorman. 

The automatic switch cut-out is fitted with a magnetic 
release, and is set to open when the current passing exceeds 
в certain amount. | 


CORRESPONDENCE. 


American Machinery Abroad. 


Our American cousins have a habit (and I believe they like 
it) of spending one or two months per annum in this country. 
ily our electrical brethren on the other side of the water 
are not entirely oblivious of the charms of London, and when, 
as occasionally, they do find time to visit our little island, 
they not only cheer our hearts with their descriptions of the 
of electricity, but their presence is a source of 
ight to all of us who may have the good luck to spend 
some time in their company. | 
These pleasant visits are, of course, very short, but an 
American is a hard worker, even on his holidays, therefore 
the time he here can scarcely be taken as a measure 
of the knowledge he acquires. In fact, he acquires a 
great deal. The pity of it is that he cannot find time 
on his return to impart some of his knowledge to the editors 
of his local technical journals, who, as we all know, are men 
of great energy and ability, but unfortunately singularly 
devoid of a broad knowledge of the conditions of electrical 
i in England. For instance, the Electrical Review (New 
York) of August 3rd publishes an interesting account of an 
erhibition by the Westinghouse Company of three 2,500-H.P. 
steam dynamos, which they are supplying to the Metropolitan 
Electric Supply Company. Truly a fine order, but they try 
to make it look finer still by describing the Metropolitan 
Company as “the greatest electric lighting and power com- 
pany in London,” and by stating that the said company is 
about to establish new central stations all over London 
and it is generally believed that the Westinghouse Com- 


psny is to supply the power apparatus.' 

These statements will probably be as interesting to the 
Metropolitan Company as to your readers generally. Of 
course the Westinghouse Company may very naturally and 
properly feel elated, but if they fully realised how firmly the 
taste for variety is imbedded in the minds of the directors of 
the Metropolitan Company, they would “ believe" that the 
next order would be more likely to go to Berlin or Tokio 
than to come to them. 

The Engineer (American) of A Ist supplies another 
illustration of this same absence of knowledge; in a short 


E 


but lively article on American Machinery Abroad,” it adds 


just one crow more to the general cock crowing which fol- 
lowed the placing of the order for the Central London Rail- 
be pani in American hands. The Engineer looks forward 

ntly to the whole of the heavy work of England being 
placed in the States. Matters will be practically the same 
for the next contract, and the next, and so on indefinitely, 
and the American will constantly be securing increasing 
evidence of his experience in the construction of heavy work 
with demonstrations of his capacity everywhere, and the 
rx erg will be п; * not in it.“ 

Prophecy is e apparently in ignorance of the 
fact that English engineers are filled ap with orders, and do 
no know which way to turn to execute them, whereas 
American engineers are not во full but that they can do some 
of our work as well as their own. The idea suggested that 


England is & child in mechanics is sufficiently controverted 
by our marine engineers, who have led the world in mere 
size as well as other matters, and in face of conditions com- 
pared with which the conditions of electric traction, 
exaggerated for trade purposes by engineer bagmen, are mere 
eamples of simplicity. І 

On the whole we ought to be thankful to our friends on 
the other side for advertising their burglarious intentions so 
much in advance, and if we are wise we shall proceed to take 
all necessary precautions. 

We are not deficient in engineering skill, but we cannot 
shut our eyes to the fact that we are short of engineering 
capital. As a rule our mauufacturing establishments are 
slowly developed out of profit—far too slowly to meet the 
wants of this advancing age. The investing public has 


never been keen on pure engineering investments because 


engineers seldom or never make huge profits, though they 
make steady ones. Your investor likes to be certain of 
5 per cent., but he also likes to gloat over a visionary 50; 
во, while Kaffirs” and Cycles, and such, drain his 
resources, the solid engineering development of the country 
is left entirely to individuals who may be content to live on 
little, rather than restrict the growth of their businesses. 

Is there no cure for this ? 

There is a cure, а cure made in Germany, viz., the estab- 
lishment of industrial banks; these banks invest their 
balances in improved industrial developments, in which they 
have usually a controlling interest. The investor or depositor 
iu these banks knows that his money will be used with the 
greatest skill and intelligence, and only on the most complete 
investigation, whereas the British investor knows nothing at 
the right time, although occasionally at a later stage he 
learns much that surprises him. In matters electrical, the 
British investor has been aided by the skilfal advice of the 
Electrical and General Investment Company, which has done 
for us the technical investigation undertaken by the 
German banks; the result has been eminently satisfactory, 
but it has covered only a very small area, and only a com- 
paratively small number of investors have had the faith 
which comes of knowledge to enable them to profit by the 
advice given, but these few bave gained mach and lost 
nothing. " 

The Industrial Bank would not only assist in the develo 
ment of our trade, but it would bring into the pocket of the 
investor a large proportion of those disbureementa for 
trimmings which come out of the pocket of the shareholder, 
but where they go fo, the Lord only knows. i 


John S. Raworth. 


Submarine Telegraphs. 


Being away from home, I am unable to reply in detail to 
your reviewer's not over generous, or over charitable, attack 
on my book, of which I have only some slip proofs by me. 

I venture to think that it is just such reviews as this that 
might well be signed, not for satisfying the curiosity of the 
reviewer (? author, Eps. ELEC. Rev.)—that would, in any 
case, be unnecessary in this instance—but rather for the sake 
of justifying in the minds of readers the lofty—not to say 
sneering—style adopted throughout. [It is even possible that 
in some instances your reviewer's scathing remarks would not be 
taken as absolute gospel, and that the “appalling miscon- 
ception” would be thought to apply equally well to him- 
self.] Such a style of reviewing is not difficult. 

Maybe the writer has not attempted the task of preparing 
a similar compilation; but he has evidently satisfied himself 
that if be did it would be something infinitely superior. 

Your reviewer's object is rendered pretty clear by the 
personalities introduced. For instance, he thinks fit to lead 
off with “fears” (I) that “the book will not make the 
reputation of the author." Again, what need to introduce 
the sneer “from a man professing to be a telegraph engineer? 
Moreover, where is the necessity for entering into specula- 
tions as to my views of matters astronomical when only a 


column and a quarter is devoted to discussing a large octavo 


volume composed of nearly 750 pages (and containing over 
350 illustrations), entitled Submarine Telegraphs: their 
History, Construction and Working,” only the second of 
which sub-titles the reviewer deals with ? 

Space is found for such purely p2rsonal observations as I 
have quoted above in the course of his professed review of a 
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book rather than of an individual, yet no space can be found 
for any statement of the contents generally for the benefit 
of possible readers or purchasers. 

Your reviewer is good enough to say “there are donbtlees 
good points in the compilation.” Seeing that he has 
evidently made it his business to discover and point out—in 
а not over pleasant way—what he thinks to be errors, he 
might, perhaps, have done well to search a little more 
diligeatly in the other direction also, or else leave the 
speculation alone altogether. | | 

What а grand pedestal your reviewer must stand on to be 
able to criticise anotbers “knowledge of the subject" as 
“not perfect”! He may, indeed, be envied if he has 
attained that perfection himself ! 

And now I come to your reviewer's actual oriticiams, I oan 
safely say at the outset that, in meeting his ends, your 
reviewer has shown remarkable skill in quoting parts of 
paragraphs which, if taken by themselves read in the way he 
wishes to imply. This applies to his first criticism. If he 
had chosen to quote down to the end of the paragraph in 
question—and had avoided cutting out one sentence entirely— 
no such construction could have been put on my under- 
standing.of the matter. The next point mentioned would 
be obviously recognised as a clerical error by anyone 
impartially reading the rest of the section. 1 am 
not attempting to defend clerical errors, but most 
reviewers—ocertainly those who are authors as well as critics 
—recognise that they do not deserve the rough treatment 
here given. A similar answer may b» made to the criticism 
that follows. Then comes the reference to Willoughby 
Smith's gutta-percha, to which the same applies, as is 
rendered fairly clear by the formula being compared with 
that for ordinary G.P. With regard to my remarks on the 
preesure test of a core as opposed to submerging a length of 
sheathed cable at the bottom of the sea, I would 
recommend your oritic to try some experiments in both 
directions, and then perhaps he will recognise that the 
result іє liable to be different. Тһе next objection regard- 
ing the controlling features in the lay of a cable I 
fail to follow, and also that which follows. The next 
criticism refers to what professes to be в quotation, but is 
not. If the entire paragraph is read, a different oonstruo- 
tion is arrived at, and one that I see no reason to withdraw. 

our reviewer then commences to give page references for 
the first time. In his reference to page 87, your oritic 
should have quoted the entire ph to which he 
“loosely” refers, before finding fault. The next three 
errora lam much obliged to your reviewer for pointin 
out, though I should have been glad if his remarks had 
been characterised bya little more generosity and charity. 
They are slips which I venture to think anyone might 
o pable of in the course of a book like the one under 
. discussion, and which explain themselves fairly clearly in 
other formule or text, as the case may be. After reading 
the entire sentence to a part of which your reviewer next 
refers, I cannot help thinking his criticism somewhat unnoes- 
sary. The point he brings forward—even if it covered the 
whole story—is somewhat trivial there; besides which it will be 


found more suitably referred to elsewhere. Perhaps, however, 


I should have used the expression “theoretically speaking.” 
our reviewer ends up by a casual allusion to what he 
calls the “ historical and descriptive portion” of the book. 
Possibly because he finds himself in shallow water your critic 
contents himeelf here with asking, “ What is the good of it 
all?” This, presumably, is merely put forward as an 
opinion-—though not particularly gracefully. Happily there. 


are those—perhaps ha A rimi pe FO find it useful. 


to know what has gone before and the way things came 
about—not to mention those who, whilst unconnected with 
the work professionally, take a sympathetic interest in 
reading of it in a historical light, But if your reviewer 
wishes to imply that the historical part forms the larger 
рогі:оп of the book, his sense of accuracy has curiously 
deserted him, for Part I. is oomposed of 210 pages, as 
against 812 for Part II. on “ Construction." ` 

I notice, by the way, that Part III. (181 pages on 
“ Working ”), though containing the greatest amount of 
novelty, your reviewer leaves entirely alone—posibly for the 
same reason that he holds his tongue with regard to Part I., 
whilst endeavouring only to pick holes in Part II., and sneer 
at its author. 


Finally, let me say that the proof sheets had to be read 
through at great disadvantage; and—thongh I have no 
desire to exculpate myself from errors under any heading— 
considering the dimensions of the book, I think perhaps а 
little more grace and charity might be expected. 

I trast that you will see the justice of giving your readers 


the same chance of reading this that yon have given them of 
reading the review in question. p 
| Charles Bright. 
St. Leonard's. | 


Heating Apparatus (in Augast !) 

As an amature І am constructing an electric heating 
aparatun. D 

I have got a quantity of platinoid wire, 28 Birmingham 
wire gague. Could yow or avy of your readers inform me 
the exact length of this wire 1 should require to maintain а 
heat of 2,000? in same with a current of 9 amperes at 200 
volts. If yow could furnish me with the above information 
yow would greatly oblige, yours faithfully, 
| Harry Fenn. 


P.S&.— Perhaps I should mention that I shall apply the 
current to each end of the wire so as to work at a dead 
resistanoe in the length of wire. 


We shall be only too happy to leave this to our readers, 
—Eps. ELEC Rev | 


Dynamo Fault. 


Will you please answer the following throngh your 
columns :— 

We have a shunt dynamo with notched armature and 
F. M's. of the softest wrought steel, giving an output of 
50 amperes at 100 volte, 400 revolutions per minute. 7 

Occasionally this machine while working ceases to excite, 
and even when on no load it is not improved by materially 
increasing the speed. The above freak has occurred when а 
much smaller current than the maximum was being taken 
from it. 

Though the machine oan be restarted by separate excitation 


the fault seems still to recur at intervals. | 
; Abnormal. 


[Without an examination of the machine, or some par- 
ticulars as to details of construction, it is not easy to account 
for its behaviour, as such bad conduct may be due to several 


causes, | 
Sometimes failure to excite is due to using carbon brushes 
making bad contact on commatator; remedy, make 
contact, or use copper wire or gauze brushes of good e. 
Probably the armature resistance is too great and also the 
field magnet resistance higher than usual (in order to get the 


| кы and these cause failure to excite; remedy, com- 


the machine.—Eps. Eukc. Rxv.] 


Waste Gas Temperature with Forced Draught.—The 
American cian ів e for publishing a state- 
ment that with a fan forced draught and no economiser feed 
beater, the temperature of the waste gases at the Sturtevant 
Company's own works is only 2224°. We like the half 
degree better than the 222°. Absolutely no iculars are 
given as to the boilers, but we do net believe this tem- 
peratare, for it is far below that of any probable boiler at 
ordinary ev y pressures. With such a final tem 
even the 11-lb. evaporation from and at, appears very low, 
while if the low temperatare is produced by an enormous 
acoess of air—perhaps designedly to keep the fan cool—then 
is 11 lbs. rather a high duty. If electrical engineers and 
journals continue to get flue gases below boiler temperature, 
there will have to be an alteration made in the at present 
accepted law of heat, which says that heat cannot p from 
a cold to a hot body. Apparently it has begun to do 80. 
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‘BOILER FEEDING BY INJECTORS. 


By JAMES WHITOHER. 


Ir with thoroughly open ard impartial minds we start to 
argue out the blem_of boiler feeding, we find ourselves 
almost irresietibly to the conclusion that injectors should 
afford absolutely the best and most economical of the several 
methods available; во much so, that we begin to wonder 
why it is not the universal method, for its use entails no 
waste of beat, and its mechanism is of the simpleet possible 
character, and of cheap, compact, and durable construction. 
Yet, in practical circles, we find that, apart from the 
ingly unanimous confidence that is reposed in it for 
locomotive purposes, the method is viewed with deepest and 
mistrust. One vestis Он hears & good word for 
Injectors applied to stationary boilers. Engine drivers and 
stokers, as а class, would have none of them if they conid 
help it; and where а pump and injector are fixed together 
to the work the pamp will bə used, though in the last 
stage of rnin, while the injector is left.to rust in idleness. 
When a reason is sought for this strong prejudice the answer 


is, that injectors cannot be relied upon, and that they use 


too much steam. s | 

Now, it is evident at once that the former charge is an 
unjust one; for if injectors are not to ba depended upon for 
general purposes, they would be equally unreliable for loco- 
motives, and that is contrary to experience. Besides, plenty 

instanoes can bé adduced, particularly relating to low 
pressure boilers, where, in spite of the prejudice of attendants, 
single: injectors (without a stand-by) have performed their 


daty ia a thoroughly satiefactory manner for long periode, ` 
aod required кагы Plt s 


ph es ea any 5 = overhauling. t 
0 ves that give the ter of the 
trouble that there is. dil ue E n 
The second charge is of more im ‚апа it has 
undoubtedly в real foundation in fact, although the why and 
wherefore of 16 is a veritable puzzle, in view of the absolute 
absence of any avenue of ‘escape for the i that is 
apparently wasted in very liberal measure. Usually on the 
d of an injector, the boiler pressure begins falling in 
a mpi decisive manner, that means some anxious moments 
stoker, especially if he has the misfortune to be 
located in a district where smoke is under a strict taboo, and 
he has to be particularly canny with his dampers. The 
recovery is comparatively а but in the stoker's mind 
this does not go down to the credit of the injector. He 
ascribes it rather to the cessation of its baneful influence; 
and even when he does realiee that this recovery is quicker 
than it would have been if the water had been pumped, 
there is not much éomfort for him, for it is the flactuation 
of pressure that concerns him most; and his grievance is 
that he cannot avoid it exoept by the short and frequent 
ыу of dosing his boiler, which he naturally abhors. 


robably this objectionable characteristic in the working 


of injectors is largely due to the use of a size too large for 
Ив average duty, T 
rate for the furnaces; and this rate of influx is not Visible as 


it is in the case of pumping, and is not во : 
The intangible mode of operation of injectors is necessarily 
& considerable ob in the way of confidence in their use, 


rate of flow into the boiler, would be of much service. 
An injector so fitted, and constructed so that the rate of feed 
could be reg over a long range, would be the equal of a 
pamp in point of convenience of working. But for lack of 
these features the stoker has certainly a true bill against the 
injector, and reason for his preference for a pump. The 
latter gives him a sensitive means of controlling the pressure, 
additional to mere manipulation of the furnace, whereas the 
Injector practically deprives him of it—not, of course, that it 


using the apparatus is not во easil uired, . 

г There is good reason for the belief that injectors are big 
steam eaters. For under many conditions they must be 
delivering the feed nearly at boiling t:mparature, and suffi- 
cient steam is consumed to effect this. Thus supposing a 
supply of feed water for half an hour's consumption is 

in 


boiler in the first five minutes, If pamped, the Gol. 


is impossible to regulate the feed with some forms of- 
injectors, but the requisite judgment and familiarity in 


water lies low in the water space, and takes heat, mostly fram. 
the furn and at a fairly constant, rate throughout the 
whole period of 30 minntes. But if injected, the foed is not. 
only delivered, but also heated nearly to steaming point, 
within the short period, and the extra dn 

by the furnace, but by the store of steam. Steam is made 
quicker during the subsequent 25 minutes, but the effect is 
а pronounced fluotuation of pr i 
followed by a slower rise, and the variations are too to 


be modified easily by the mode of firing. The excessive 


dranght on the store of steam prodnoes almost as serious a 

fall of pressure as would result if the cool water from the 
amp were to be sprayed into the steam espace, instead of 
elivered in a slu stream below the water level. 

These fluctuations are not actually so very serious an 
objection to the injector, and they would be much less sig - 
nificant if stokers would only educate themselves up to an 
intelligent use of the appli The chief trouble is that 


it forms so ready a handle for ions on the economy of 


injectors. Immature reasoning faculties find in the travel- 
ling back of the steam gauge, when the injeotor is turned on, 
triamphant proof of its wastefulness too conclusive to be 
confuted by any argument to the contrary; and it is useless 
generally, in the face of this conviction, to argue the impos- 
sibility of there being any real waste. | 

However, there are two counts on which indictments may 
be urged against injectors with a greater show of reason. 
These are that their use depreciate the efficiency and working 
capacity of the boiler, and the efficiency and capacity of the 
feed heating devices, if any. Now, as to the first, we have 
it on good authority that live steam feed heaters, far from 


diminishing the efficiency and capacity of boilers, increase 


them by upwards of 10 per cent. This surprising fact was 
indubitably established some time ago by the experiments of 
Kirkaldy and others; but it is not at all clear yet whether it 
ше equally to all kinds of boilers, and to all conditions 
of working. If it does, it is no more possible to maintain: 
that injectors, any more than feed heating 
kind, have a deleterious effect on the working activity of the 
boiler. Their influence, instead, should be quite the other 


wa ә ' 

Were it not for the startling result, of the above-mentioned 
investigations, we should not have mach hesitation in: 
assuming that a cold feed would induce а more rapid trans- 
mission of beat than a hot feed, and therefore that the work 
proper obtained from the boiler is greater in the former case 
than in the latter. It tells us, however, that the reverse is 


ture of the boiler contenta. 

As to the second count we are on surer ground. For 
instance, it would certainly be a mistake to pe the feed 
water from an injector indiscriminately throu; 
feet heater, for little heat could be gained, some might. 
be lost. As most injectors are unreliable if supplied with 
water at a greater temperature than 100° F, we cannot gain 
mnoh by drawing the supply through such & heater before- 
hand, and there is always risk and inconvenience of its: 
becoming overheated. Likewise with economisers;. unless 
there is а substantial difference between the temperature 
of the feed delivered from the injector and the economizer 
ee the feed-heating device becomes of negative 

ue. 7 


` We can now perceive that in ів bye-peth lurks the one 
real and economical objection against the injector. For 
evidently the price of its use may be the sacrifice of feed 
heating by the waste heat, and it is of serious magnitude. 
Suppose, for instance, that the working pressure is 140 lbs., 
that we feed the boiler by a pump of 50 per cent. efficiency. 
h an exhaust heater, raising the temperature of the 
feed from 100° F. to 200? F. One pound of steam will 
pump 100 lbs. of water, and the heat thrown away in the 
pump exhaust is 1,120 British thermal unita, whereas the heat 
abstracted from the heater is 10,000 units. An injector 
would save the former quantity and reject the latter, which 
indicates a very large ee in favour of the combined 
pump and heater. | | 
E 


Ly is done, not direct. 


„ being a rapid fall 


devioes of any 


pM 
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From the point of view, therefore, we see that ig just to the attendants to provide it. For steam 
18 


is bad policy to use an V is possible, 
and that it is also bad policy to use a pump, unless in con- 
junction with a feed heater. Thus there js a very clearly 
defined line of demarcation between their two respeotive 


spheres " Er 

At first sight, it does not a as thongh the mere question 
) is | could have any decisive influence on 

the application of injectors to boiler feeding. 

gia ii 


retically, boiler feeding does not imply any expenditure of 
work; it is simply the exchange of a volume of steam for an 
equal volume of water; and, since with suitable tempera- 
ture conditions the steam may be condensed by, and form 

of the volume of water, there need be no loss of heat 
in the exchange. We assnme, of course, that the levels of 
water in the boiler and feed tank are the same. There is 
no work. lost, except in the friction of motion; and this 
appears again as utilisable heat; henoe no heat disappears on 
conversion into work. 

Where the mechanical efficiency of the injector becomes & 
significant factor is, that it may be ко bad that there is 
necessarily a large difference between the feed water as sup- 

lied to it and as delivered from it. This temperature 
Fi fferenoe constitutes: a very accurate and, indeed, absolute 
measure of the injector efficiency. It shows definitely how 
many unit. volumes of steam have been absorbed to deliver 
each unit volume of water. If the difference is large, the 
function of feed heaters is, as we have seen, very seriously 
interfered with, and so a very momentous, though indirect, 
disadvantage is introduced. 

An injector which could take water at, say, 60° F., and 
deliver at 80° F., through a heater in the boiler, or take water 
from the heater at, say, 200° F. and deliver direct to boiler, 
and do so over a full range of varying loads, could encroach 
very successfully on the province of the pump. The second 
condition is apparently impossible unless the water supply 
is under pressure, and the former is probably impracticable 
over в range of loads, and anything in excess of this would, 
under average conditions, make the combined efficiency of 
in jeotor and heater decidedly lees than the combined efficiency 
of pump and heater. 

. Hutton, in his valuable treatise on “Steam Boilers,” states 
that the average performance of injectors is to deliver from 
10 Ibs. to 18 Ibs. water per Ib. of steam. Now, at 140 lbs. 
working pressure, about 200 lbs. water should, in theory, 
be exchanged for 1 lb. of steam. Hence the mechanical 
efficiency of injectors ranges below 10 per cent. With the 
highest theoretical efficiency of exchange, $.в.‚ 100 per cent., 
the temperature rise of the water injected would be some- 
where about 5° F. But Hutton gives a table for the average 
rise of temperature in practice, which states that with a 
working pressure of 40 lbs. per square inch, the rise is from 
100° Е. to 145° F.; at a pressure of 100 lbs. it is from 
120° Е. to 175° F.; and at 200 lbs. pressure it is from 
145° F. to 255? F. It may be possible to obtain better 
performances than these; but as they stand it is evident 
that exhaust feed heating in conjunction with such injectors 
would be scarcely wise. 

A from this question of feed heating, the injector 

preference above all other appliances for boiler 


nary . two 
injectors of сам size should be used in each instance, and 
capacity should be about equal to the maxi- 
mum rate of feed required, and ought not to greatly exceed 
same. Secondly, the two injectors should be mounted quite 
independently of each other, and во that either can be easily 
dismantled and overhauled during working hours. 


Indeed, these are advisable modes of procedure in the case 
of any boiler feeding or like appliances.. Apparatus that. 
can only be overhauled after hours is bound to receive the: 


scantiest possible attention, and of a sort that is too burried 
to be intelligent. Thorough duplication, if not carried to 
excess, is the truest economy in the long run, saving much 
in the way of emerge irs and renewals, and securing 


repairs 
the best working conditions: and where feasible, it is only 


especially exacting in the overtime duty it demands of 
them, and some thought ought to be given to the lightening 
of those duties in the designing of same. 
——— 


THE ELEOTROLYTIC DEPOSITION OF GOLD. 


Тни following is an abstract of a paper by E. Wohlwill in 
the Zeitschrift für Electrochemie, IV. (16), (17), and (18), 


879—885, 402—409, 421—428. A very lengthy article, 
giving the results of experiments made at the Nord-deutsche 
Affinerie, Har barg, Pottenkofer showed 50 years ago that 
gold purified by the usual sulphuric acid parting process 
always contained small amounts of platinum and silver. The 
utility of nitre as a purifying agent he proved to be due to 
its oxidising action upon the platinum, and he was able to 
show the 5 of platinum in the nitre slag from such 
fusions. The practical ag о 80 discoveries was the 

na- regia parting process for gold and platinum. 
“т Hamburg Nord-deutsche nerie chemists com- 
menoed to investigate the subject of the electrolytic separa- 
tion of gold from platinum and silver 20 years ago, and 
at the Paris Exhibition of 1881 s ber of electrolytic gold, 

1,000 | 

testing 1.000 fine, waa shown. | 

The method of electrolytic parting has been improved 
since that date, and is now nad A Germany, England, 
the Transvaal, and the Australian colonies. Good chloride 
solution was the only ыш form of electrolyte; the 
cyanide was not practicable, since both silver and оор] 
impurities of raw gold—form soluble cyanide salta; and the 
electrolytic gold produced by the Siemens and Halske process 
always contains the silver and copper nt in the elec- 
trolyte. E. Wohlwill found, however, that neither a neutral 
solution of auric chloride, nor a solution of the hydrogen 
auric chloride salt, would serve his purpose, вібое the chlo- 
rine liberated at the anode did not attack the raw gold, bnt 
either escaped as gas or reacted with the water, and liberated 
xygen. This is all the more remarkable, since, if hydro- 
chlorio acid be electrol with a gold anode, solution 
oocurs. The author ех the different behaviour of the 
gold by the theory that solution only oocurs when the salts, 
Н Ol, Na Ol, K Ol, &c., are present in the electrolyte in 
sufficient quantity to permit the formation of complex salts 
of the hydrogen auric chloride ; that is, when the con- 
ditions are favourable to the production of the ion, Au Ol.. 
Hittorf showed long ago that when solutions of complex salts 
of this type are electrolysed в complex anion at the 
anode, In the case of the anion, Àu Cl, the deposit of 
gold at the cathode is due toa secondary reaction between this, 

u Cl,, and the hydrogen or ium liberated at the 
cathode. The presence of the ion, Au Cl,, in such an eleo- 
trolyte can be proved by adding silver nitrate. A complex 
precipitate containing gold is first formed, and the silver 
chloride, which eventually separates on standing or exposure 
to light, is due to a secondary reaction. In the conduct 
of the electrolytic process at Hamburg, the conditions 
favourable to the solution of the gold anodes are obtained 
by continual additions of hydrochloric acid to the anode 
chambers of the cells. The higher the current density 
employed, the more frequent must these additions be. 
Increase of temperature of the electrolyte has the same 
effect, and if chlorine has commenced to escape as а gas 
at the anodes, it oan be stopped by heating the electrolyte. 
If sufficient hydrochloric acid were present, E. Wohlwill 
found that a current density of 800 amperes per square 
metre (273 amperes per square foot) might be safely used ; 
and under these conditions a plate of gold 4 mm. thick and 
4 kilos in weight could be wholly dissolved by a current of 
808 amperes in five hours. | 

In actual work а current density of one-third the above 
and an E.M.F. of only 1 volt is used. The time required 
ы the solutions of such a plate of gold is thus reduced to 15 

ours. 

. The gold is obtained at the cathode in coarse crytalline. 
particles, which do not fall away from the surface, but which 
can be easily detached by mechanical means. The paria bu 
should contain 80 grammes of gold per litre. The electrodes 
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be placed close together, as there is no“ treeing of 
i uad the уйе of electrolyte inm] 
is ore not great. The depositing vata of 
furter Gold u. Silber Scheide Anstelt,in Hamburg, suffice 
to yield 75 kilos fine gold per 24 hours, yet they only cover 
а ground of 6 square miles. 
All the constituents of the anode, with the exception of 


required to liberate the gold, only this metal is deposited. 
The electrolyte is used for some months before the separation 
of the platinnm and palladium is effected by means of 
ammonium chloride. The silver is found as anode slime on 
the bottom of the cell, The average fineness of the electro- 
lytic gold is over 999:8. | 

E. Wohlwil next considers the advantage of the 
electrolytic method of separation, as compared with that by 
means of ferrous chloride from the aqua-regia solution. 

Under certain conditions named in the t specifica- 
tion, this electrolytic method of parting the noble metals 
An be used for many of the alloys used in exohange, or in 

arta. 


The weight of gold grunge at the cathode per ampere- 
hour varied greatly in all the experimenta, but it was always 
in excess of the theoretical amount calculated from the 
eleotro-chemical equivalent for trivalent gold. E. Wohlwill 
was led to suspect the oe of monovalent gold ions 
in the electrolyte, by ing that the gold found with the 
silver chloride slime beneath the anodes had not the appear- 
ance of mechanically-separated particles, bat a to be 
the result of secondary chemical reactions.. He aseumed, 
ore, aurous and aurio chloride are formed at 
the anode, and that the former then decomposes to form 
auric chloride, according to the following equation, 
8 An (1 = Au Ol, + Au, A similar reaction is held to 
occur in copper refining. The presence of these monovalent 
gold ions in the electrolyte leads to the transfer of a certain 
proportion of them to the cathode by the action of the onr- 
rent and to the variation in the amounts of gold deposited 
per ampere-hoor. This theory also explains the facta 
relating to the loss of weight by the anode, which is gre: 
for a given amount or current than would be the case if 
ca ма trivalent gold salt, Au Ol, H, were formed. E. 
Wohlwill gives some tables of resulta showing the connec- 
tion between the logs of weight at the anodes and the our- 
rent density and temperature of the depositing cell. A 


high current density was found to promote the formation of 


trivalent gold ions, but the experiments require to be con- 
dneted under exactly similar conditions as regards tempera- 


ture and acidity of the electrolyte, in order to observe 


correctly the effects of varying current densities. The 

practical advantage of high current mer is the diminu- 

tion of the gold found in the silver chloride slime, since the 

suppl of the monovalent gold ions is reduced to à minimum, 
secondary reaction noted above cannot occar. 

The experiments described above were undertaken under 

conditions which permitted free circulation of the electrolyte 


from anode to cathode. Under other conditions the resulta 
obtained would be different. 

E. Wohlwill finally carried out some experiments in order 
to see whether continued diminution of current density 
would lead to the uction of a greater number of mono- 
valent ions of at the anode. 

The solvent action of the electrolyte upon the gold anode 


at the temperature used (65?— 70? C.), even when no cur- 
had to be allowed for in these experimenta. 
e in such a solution can also cause 


the reaction 2 Au Ol = Аа Ol, + Aus. 


y causes increase in the ratio of monovalent to tri- 
valent ions of gold. In other words, the electro-chemical 
uivalent of gold increased as the current density diminished. 
With а current density of 186 amperes per square foot, or 
over, it is at a minimum, and nearly equal to that calcu- 
lated for Ап!!! ; with a current density of 0°09 ampere 


This peculiarity of a metal forming simultaneously by the 
anode, ions of different valencies may possibly find examples 
in the сазе of other metala, 


Frank- 


but little below 


POWER TRANSMISSION BY BELTS AND 
PULLEYS. 


BucH enormous amounts of have been wasted in th 
breite power have in the past by 


merely the difference of the tight and slack side tensions, the pull on 
the bearings is less. Every additional pound of pull on the elack 
side implies a total extra pull of four pounds on the two shafts. 
Henoe also there is an advantage in wooden and in leather covered 
pulleys. In respect of shafts their resistance varies as their speed 
aud diameter, and their power varies as their speed and as the 
cube of their diameters. Thus a 2-inch shaft is eight times as 
powerful as a 1-inch shaft, and a shaft at 200 revolutions transmits 
double the power of a shaft at 100 revolutions. Now loss by friction 
varies as the load or journal pressure multiplied by the speed. 
Considered alone the friction speed is a direct function of the 


over, larger narrow p 

add to the load. Oentrifu 
and the maximum velocity is limited to somewhere from 4,000 to 
7,000 feet per minute. The lower limit, we think, is more likely to 
be the more economical. The author has ‘several useful 


placed two on opposite sides of the main shaft. Th 
made on the basis of journal friction alone, though some of the 
changes made from the original plan, as the use of larger pulleys, 
bring in other economies. The example shown is quite an ordinary 
arrangement. Oalling the coefficient of friction = k = ‘075 and 
taking ont all the pulls and loads, he finds the friction of a 20 
horse-power transmission to be 3 horse- . Inspecting 


resistance of 
1,584,615, the reversal of the countershafts reduced this to 1,191,575. 
The next change reduced it to 819,354. If, however, the main shaft 
had been kept down to 100, and the belt speed had been got up by 
зората ar pap сн countershaft losses would remain as in the last 
сеге, but the main line friction speed would be reduced by more than 
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the load would be increased and the total resistance becomes now 
720,543. The next trial is to increase the pulley diameters again all 
round and put the main shaft again up to 200 revolutions. The 
result all round is a saving and the total resistance becomes 
558,162. But he now observes that the pull of opposite counter- 

is uneven upon the main shaft, and he reduces the pulleys 
on one of them so as to get a balance. This reduces load and 
friction, for it transfers pull from a large to a small bearing 
at a lower speed. Having obtained the balance on the main 
shaft he then again increases pulley diameters in proportion, and 
gets ар the belt speeds again, and obtains a final resistance cf only 
463,120, or less than a third of what he began with. The general 
deduction seems to be to balance pulls on a main shaft driving to 
two sides. To keep such opposite pulls upon closely contiguous 
pulleys. To Бере tt spoed low and pulley diameter high. Itis, 
of course, the culty in practice, to get pulleys as large as one 
would like. There is not room for them. Deer ale look to 
first cost of pulleys and are exceedingly apt to forget belts,yet where 


belts aro 1 and good their cost may go a long way towards 
increased pulley cosb. Belts can be narrowed as much as pulley 
diameters are while the pulleys themselves may be 


L] 
narrower, and they will be easier for the belts and have better grip. 
ers are apt rather to place pulleys close up to bearings, when 
they could do better if they them close up to an opposite 
pulling belt, and so savod friction. It is notalways that one 
finds the opportunity of using balancing pulls, and probably in the 
im of cases the only savings are to be made with one-sided 
pulis. Experience with belt transmission at slow speeds compels 
one to seek after large p ulleys and high speeds of belts, while avoid- 
ing unnecessary j speed. It is obviously better to use frequent 
bearings than to enlarge a shaft to withstand a beavy side pull. 
Light shafts at high velocity have been fashionable, even to unneces- 
sary reduction of pulleys. This should not be. | 
Electrical engineers are liable chiefly to consider shafting when 
reducing speeds from motors, and we think, for first reduction, they 
would often find it advantageous to use a торе or cord transmission, 
True, the bending of a rope is more difficult than to bend a flat belt 
of equal strength but this applies more chiefly to square ropes. The 
moment of inertia of a round rope is much less and its bending 
resistance is smaller than that of arectangular belt of equal thickness. 
It is easier, however, to buy rim pulleys than fiat pulleys. The near 
future should, however, find a place for light narrow belt pulleys with 
light arms suitable for electrical first reductions. | 


eee, 


BUSINESS NOTICES, &o. 


| Electrical Wares Exported. 
Warr Expnte Ava. 23вр, 1897. | WEEK ENDING Avo. 23RD, 1898 


С в, £ в. 
Adelaide 47 0 | Albany ... 16 0 
Amsterdam 10 0 Bank 115 0 
Antwerp... ds . 150 с 20 0 
Auckland is .. 285 0 | Boca  .. js 37 0 
Bangkok. Teleg. mat. ... 288 0 | Buenos Ayres ... 193 O0 
Boulogne vis .. 160 0 | Calcutta... iu 121 0 
Buenos Ayres ... .. 10 0 Cape Town 144 0 
h Teleg. mat. 10 0 | Chinde.. 941 0 
Calcutta ini ... 664 0 | Christiansande 16 0 
Cape Town  .. .. 952 0 | Copenhagen 65 0 
Colombo... ss c" 6 0 urban ... 58 0 
m m 6 0 | East London 85 0 
Durban ... idi .. 187 0 | Fremantle 36 0 
" Teleg. mat. 7 0 | Gibraltar .. 600 0 
East London .. 23 0 | Hamb ». 380 0. 
Flushing — ... 70 O| Launceston  .. e9 7 0 
Hamburg èn » 248 0 | Malta. Teleg. cable 120,000 0 
Malaga ... iv .. 75 0 | Melbourne РА .. 588 0 
Melbourne ^ s+ 85 0 Ostend... , 178 0 
Montreal x + 500 0 | Perth. Teleg. cable ... 664 0 
Novorossisk  ... - 600 0 Port Elizabeth ... ..1,517 0 
Port Elisabeth ... .. 420 0 | Rangoon iis * 36 0 
Shanghai. Teleg. mat. 34 0 Stockholm. Teleg. wire 125 0 
Singapore. Teleg. mat. 12 0 
Sydney "s . 500 0 
Total £4,808 0 Total £125,940 0 
. Foreign Goods Transhipped. 
£ s. £ в. 
Calcutta... 420 0 | Melbourne 89 0 


Adjudication Order.—Acoording to the London Gazette, 


an order was made at the Wandsworth Court in re Fredk. Jones, 


147, St. Jobn’s Hill, New 


is still one of the three shops recently 
built in Sun Street, Canterbury, to be let. It stands in one of the 
1. оси 5 
a ваз bourhood. 
ing firm of electrical engineers would dc ui if they 
established а branch in the ecclesiastical metropolis. The premises 
are well adapted for the business, and the municipal installation 
lighting will cause a great demand for fittings, &., which 
the tradesmen of Canterbury cannot possiblyladequately meet. 
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Annual Outing.— The annual outing of the employé; 
of the “Robertson” lamp factory took places on | } 
party, numbering considerably over 200, proceeded to i 
Where a very pleasant day was spent, 


Canada and Trade Catalogues. It is announced in 
the Times that the following memorandum has: been issued by the. 
Minister of Customs to the Collectors of Customs in Canada, wi 
reference to the admission through the post free of daty of 


in any country beyond the limits of Canada, not three to 
one address, may be admitted through the mails free of Customs 
duty: Provided, however, that such 

not be heid to include almanacs or adve 


@ periodicals, or printed 
matter designed to advertise the 
Canada." 


sale of goods by any person in 


Change of Address.—Mesers. Nastorg, Burt & o., elec. 


tric light fittings’ makers, are about to remove from 182 to 123, 
Oxford Street, W. 


Exhibition.—Mr. O. O. Bastian, of Westminster, has 
been exhibiting his shilling-in-the-slot meter at the Royal Cornwall 
Polytechnic Scciety. | 


Fined,— Wm. Gurney, stated to be in the employ of an 
electric motor car company, was fined 40s. on 18th inst. for driving 
a motor car at Brighton at an excessive rate cf . Theevidence 
put the rate at 14 or 16 and 17 or 18 miles an hour. 


Liquidation Notices.—At meetings of the Crystal 
Electric Company, Limited, held on J aly 8th and 29th inste, at 
St. Stephen’s Chambers, Telegraph Street, resolutions were 
approving of an agreement with Messrs. F. W. Freoch and 


rifüth for the sale of the assets and undertaking of the company. 


After the completion of the sale the company will wind up volontarily, - 


Mr. H. Lovegrove, of Dalmeny, Sutton, Burrey, beiog appointed 
liquidator for the purpose. 

On September 6th, at 11.30 am. and 19 noon, respectively, the 
first meetings of creditors and contributories of the London 


Provincial Electrical Company, 110, Cannon Street, E O., will bs 


held at 33, Carey Street, W. O. 


Lists.— The Safety Concentric Wiring Com of 84, 
* r. 


Victoria Street, S. W., send us an advance 
in which they describe their system of electric wiring, and give 
illustrations showing the parts, as well as photos of publie buildings, 


mills, sbops, theatres, &c., where it is The company's 
works are at 5 & 6, rey ае Holloway. 
illustrated list of the “ James” has 


issued a small but very neat and i 

their insulator pin, bracket, and cross-arm machin 
shows a few of the typical ways of using 
and insulator pins, and among the machines described are the 
dereud a machine, the pin and bracket threading machine, duplex 
horizontal boring machine, self 
feeding cross-arm rounding planer. 

A gorgeously printed catalogue with highly-coloured covers has 
been brought out by the Improved Electric Glow Lamp Company, of 
Queen Victoria Street. The reports prepared b experts are printed, 
the various types of lamps and fittiogs described and illustrated, and 
views are shown of the company's stores, showrooms and offices. 


th 
British, - 
colonial, and foreign catalogues and price lists:—" You are instructed - 
that bond fide trade catalogues and lists of goods for wholesle 


в and price lists shall 


пау : 


pes of arc lamps for alternating - 
аге given. 
The Chattanooga Machinery Com ; of Ohattanooga, Tenn., hide 


cross-arms, side brackets, 


multi-spindle cross-arm borer, and belli 


New Engineering Department.—Meesrs. E Awards and | 


Barnes bave opened a general engineering department at Broad 
Sanctuary Chambers, Westminster, f. 

the well-known “ Berryman ” feed-water heaters, circulating heaters, 
water softeners, filters, and all forms of condensing ap Mr. 
Howard T. Wright, who was long associated with the 8 
of the man heater, &., in connection with the late Patent 
Heater Oondenser Company, Westminster, has been appointed 
manager of this department. 


The Glasgow Water-Tube Boller.— This new water- 
tube boiler consists of an u 


through t 
for further combustion, some secondary air is admitted by means of 
a thin chamber in the first firebrick partition. With a chimney tem- 


рет cent., with а coal consumption of 31:5 Ibs. I 
our, and a §th inch water ga Apparently 
71 square feet, and it is stated that with these conditions and some 
secon air, combustion was smokeless, but we see only 
why this should be so, namely, the front half of 
with a firebrick arch, while against the probability 

ly attained, is the fact that the gases rise direct from the 
of the fire the tubes. We do not think a long flaming 
bituminous coal would be burned smokelesaly in this boiler. 


W., and taken up as specialities 
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New form of Post Office Wheatstone Bridge.—The 
well-known form of bridge commonly known as the “ Post Office " 
pattern has been used расава in its present form for the lest 25 
years The fact that t ttern has retained its place for so long is 
a mely useful for 
a wide range of work, and also satisfactory in its Te A few 


rom time 


new furm the plugs are s wider apart, so that they are quite 
easy to manipulate; the siz» of the blocks is also increased, thus 
diminishing k resistance error. These advanteges are not 
obtained at the expense of size or ht, The new form of box is 
u little broader and longer than the old, but the depth is, by the use 
of a new and im form of coil, reduced, the cubical contents 
and the weight remaining practically constant. The old pattern is 
troublesome to read without considerable practice, the p against 
each hole unplugged has to be looked at, and as the blocks are much 
crowded, it is not easy to see the rigures, especially in a bad light, 
and when the paint filling of the figures bas become dull. In the 
the new form the unite, tens, hundreds, and thousands are arranged 
in four separate bars as in fig. 1. The figures are more easy to see, 
but are hardly required after a very little practice, as each decimal 


having its own bar, the reading is obvious to the eye in the dullest 
light without looking at the figures. The old form was troublesome 
to clean. Inthe new one the bars are joined underneath so as to 
give a clear way through between each two. For convenience the 
underneath junctions are marked on the upper side by white lines. 
Another advantage is an extra pair of ratios, 1, 10, 100, 1,000, instead 
of 10, 100, and 1,000, thus increasing the range 10 fold each way. 
The keys and terminals remain as before, allowing the bridge to be 
used as a potentiometer, double shunt, &c., as previously. It must 
be remarked, however, that the new pattern is not provided with a 
reversing switch, which is a most necossary adjunct, and which 
Messrs. Nalder would be well advised to add. Fig. 2 shows the new 
pattern bridge in general view. 


Cassell are to sell by auction on Thursday, 8 
чан к оо 


. The Pollak Accumulator.—Mr. W. C. Horne, of 5, 
Torrens Street, City Road, B.C., bas been appointed sole agent in 
England for the Pollak accumulator, which is manufactured by Accu- 
mulatoren Werke System Pollak, of Frankfort-on-Main. He has a 
250-ampere-hour battery at work at his showroom for inspection. 
We have received & very nicely arranged and well illustrated 
in which the бере cells Me scii ing D N detail. 

ere are a number of good photograp ws ollak battery 
plants which bave been erected -in various Continental towns. One 
section of the book is devoted to the use of these batteries in traction 
work, views being shown of the Frankfort cars, Further illustra- 
tions and details describe the Frankfort manufactory. | 


The Smoke Nuisance.— On Friday last at Marlborough 
Street, the summons taken out against the Metropolitan Electric 
Bupply Company, Limited, for cau & nuisance by allowing black 
sm to be emitted from their ch in Black Horse Yard, 
Rathbone Place; for using furnaces so constructed as not to consume 
their own smoke; and for using the furnaces ne ligentiy so that the 
smoke was not consumed, was further heard. defence set up 
was that, owing to the Welsh оса] strike, the company could not help 
what had occurred. The case was adjourned so the magistrate 
should consider the рон! raised and give his decision upon it. Mr. 
Hannay, ia giving his decision, said it was argued for the defendants 
that, as by the provisional order of 1889 they were obliged to supply 
persons requiring it with the electric light, they could not be pee 
cuted for merely doing that which they were authorised and obliged 
todo under penalties It would be strange, indeed, however, if 
Parliament had authorised private com for their own advan- 
tage to poison the air of the and, as was pointed out, 
section 83 of the order of 1889 expressly stated: Nothing in 
this order shall exonerate the undertakers from any indictment, 
action, or other proceeding for nuisance in the event of any nuisance 
‘being caused by them.” He had no hesitation in saying that it was 
monstrous to urge, as had been urged in effect before him and other 
magistrates, that the metropolis of this country must continue 
smothered in smoke until the Welsh miners and their employers had 
settled their differences. His past experiences convinced him that 
the smoke nuisance could be kept within reasonable bounds if the 
authorities only did their duty. It might cost the manufacturers 
something more to have their furnaces properly constructed and well 
attended to, but that was as nothing compared with the injury and 
damage caused to the general public by tbe reckless fouling of air 
which had been goiog cn unchecked. Under the circumstances he 
should impose the full penalty of £10. Mr. Hannay declined to state 
& case, remarking that no legal point had been raised. The Vestry 
were allowed five guineas as costs. 


Water-Power Utilisation in Sweden.—A proposal is 
under consideration to put down t to utilise the power of the 
Dal Elf waterfalls, near Karleby Elf, in the generation of electrical 
energy, and to transmit the same to Stockholm, a distance of about 
160 kilometres. 


Williamson & Joseph, Limited.—This firm, whose 
factory was recently purchased by the L.0.0. under NT 
os annources that it has acquired the Northampton Works, 

5 Grove, Canonbury, and has equip them with the 
most modern machinery and plant for the man are of electrical 
work. On and after September 25th, the warehouse and office 

rtion of the business will be conducted from these new works. 

e stock will be sold at a sacrifice to saye the expense of removal. 


W. Т, Glover & Co., Limited.—This well-known firm 
has issued an excellent catal 


braided; lead covered vulcanised ditto. ; 5 and braiding; 


solid sectional copper and armature material. This 
supplemented by useful matter in the form of conversion tables, com- 
parative table of equivalent conductors, resistances of different 
metals. A number of sheets are set apart for notes at the end of the 
book. The catalogue is about as neat as anything of its kind we have 
seen. Its size, 5 inches by 7 inches, it convenient for the 
breastpocket. 


ELECTRIO LIGHTING NOTES. 


Aberdeen.—Mr. J. A. Bell, the newly-appointed elec- 
trical engineer, was formally installed in office on 18th inst. 


ens .—Some members of the Lighting Committee 
Bi ghton some days ago for the purpose of inspecting the 
electric lighting of that town, and deciding upon the merita of the 
several incandescent lamps submitted to them by the firm who hold 
the contract for supplying the lamps for Barking. Tbe Committee 
were met at Brighton by a representative of the Reason Manufac- 
taring Company, and taken to the electric lighting station, whera 
Mr. Wright personally conducted them over the works. 


Ф 
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that essre. Veritys (London), and 
), had been invited to tender. It was decided 
to esars. Singer’s tender for а bronze 100-light electrolier, 
the price being £100, not including lamps and holders. 


Belfast.—At the last meeting of the Harbour Board, 
Mr. Greenhill he had reason to know that a very 


temporary t for using the current from the County Down 
side in the York Dock would be ! 

ons are now made for the formal g of the 
Mi uires ht . Albert Bridge, which will be 
formed by K.G., Lord Lieutenant of Ireland. 
actual data of the ceremony has not yet been fixed, but it will take 
place about October 18th. 


Brighton.—The Lighting Committee have resolved that 
electricity main be laid in Road at a cost of £150; in 
Elm Grove from the west end to Bonchurch Road, and in Bonchurch 
Road at а cost of £275; and that the 14 street lamps on the route 
of the mains be lighted by electricity instead of gas. 


and the Allgemeine El 


been kept very quiet. The transaction solely relates, however, to the 
Allgemeine 


electric section of the Company. 

Cape Colony.—A South African journal says that East 
London is again within measurable ol being out- 
and-out with a full scheme of electrico light and trams. The Town 
Council met specially on July 26th to tenders received. 
Al 13 tenders were opened, of which six were from England. 
Mr. R. L. Cousins, of Johannesburg, the 's consulting electrical 

has been communicated with, and tenders will be referred 


Town Engineer for report as soon as he arrives. 


Crewe.—The provisional order applied for by the 
Orewe Town Council to provide a station and to supply the 
borough with electric light has been Tha cast of tha t mm 
is estimated at about £25,000. Dr. has been consulted, 
and has advised the of a ble site for the works. 


Crieff.—Some time ago Sir Patrick Keith Murray, of 
Ochtertyre, offered the use of the water-power of the Falls of Barvick 
and Turret (some three miles north- of the town) to the Orieff 
Town Council for the purpose of utilising it for gen electric 
light for the town. A report was got by the Council from Mr. Arnot, 
wih regard to he p posed sche Later, Glasgow 

е pro me. says а 

Mr. В. Е. Yorke, dlasgow, to dertake scheme 
ducing electric light by utilising the waterfalls; but after much dis- 
cussion the scheme has ap tly been abandoned by the Town 
Council, and now Sir Patrick, having been a hed by Dr. Meikle, 
„ of me Ne Hy thic Company, has 

octor ve e reliminary surveys, , Oorrie 
Parrik, with the view of utilising the water-power for electric 
lighting purposes in the hydropathic esta 

Cromer.—A Committee recently reported as to the 
3 eee = plans d 3 
to a future dor. 

Electric Light at Marlborough House.—Arrangements 
have been made for the electric 


Glasgow.—At the last meeting of the Corporation, 
Bailie Maclay, in moving the approval of the minutes of the Elec- 
tricity Committee, stated that they were now making rapid progress 
with the new works at Port Dun He was happy to say that all 
the plant, engines, and dynamos under order were likely to be oom- 

within the contract time. Their diffjgulty would now be in 

urrying on the erection of the works to receive the t. As 

regards the new works in Pollokshaw’s Road, they to begin 
operations there at a very early date. 


Greenock.—Last week the Police Board considered the 


erection of an electric lighting station. The minutes of the 
wand Finance Committee con the 


the advice given, 
a resident engineer who should prepare a of the works and 


The sub-committee also 


for a provisional order to supply electricity in Greenock, as the 
Board was taking active steps to introduce the electric light. The 
report was adopted. 


Grimsby.—The Public Lighting Committee of the Town 
Council met last Friday to receive and consider Prof. Kennedy's 
report on electric lighting and tramways for the borongh. The 
Chairman (Alderman Dobson) said it might be thought that the 
Sub-committee had been rather a time in the report oat, 
but he could assure the Committee 


with whom they had had several interviews. So far as the tramway 
ar an was concerned, they would see from the copies of the 
that had been distributed, that the company was preparon 9 mody 
current from the Corporation on certain conditions ere had 
good deal of negotiation, but the Sub-committee were unanimously of 
had struck a very fair bargain with the NT 


As to difficulties—well, there were no 
real difficulties in the way. Prof. Kennedy said that, so far as 
Grimsby was concerned, he did not see an whatever in 


it would be a source of comfort to the bitante. As to the tram- 
ways, it was very fortunate that the matter came up аё this juncture, 
when the tramlines had to be relaid. So far as the estimate went, 
at the very outside it would be £40,000. They had put it to Prof. 


Kennedy very closely as to whether the £40,000 would cover the 


it now than have to pay large sums for its puro 

&. He reiterated that there were no difficulties in the way, and 

пар town was better prepared for the electric light than was 
y. 

After very lengthy discussion, the sub-committee’s report was 


ons were 
on making their an electric traction shall purchase the power 
from the Corporation at the rate of three balf-pence per 
Trade unit for the first 360,000 unita used, and to guarantee to take 


to 
one and 

above 460,000 units to be charged at the rate 

tramway company are to 


in Victoria Street, and to construct an addi 
line from the latter place vid Street and Osborne Street 
to the White Hart Hotel. Moreover, the tramway company 
run & seven and a half minutes’ service from April 1st to 


institute a system of universal penny fare within the borongh. Of 


on 

Prof. Kennedy's letter, prefacing his report, stated that he had been 
consider the question of dock lighting. He had not 
roughly estimated that 


in most cases the sheds 
were used all night. He considered it would not be worth the while 
of the Corporation to supply the electricity. | 
In his report, Prof. Kennedy stated at the outset that from a some: 
се in connection with municipal enterprises of 
with confidence & well-conducted 
pal electrical might now be considered as certain 
of success, both from the tec and financial point of view. Se 


was the case even where it was 


arrange 
either for power or lighting, so that the reserve plant would do fot 
VV save considerably in 
capital cost, as well as effect a oon 
mends as а site Corporation property just to the 
Oemetery, to which a siding could be had from the d 
way. 
They might assume that within a year or two of 
of the station they would have a total of about 9,000 lamps of 8- 
candle-power for their equivalent connected to the mains; bat of 
these not more that 5,000 would be ht at once. In his estimate 
he had i 
lamps 


ut down in the station, including reserves, would be about 750 
Be mains would be req 
n general grounds it would be found universa!ly that it was 
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from the destructor should be used—for what it was worth—to assist 


in generating steam for the electric lighting station. The value of 
this assistanoe was often over 


the Corporation later on decided п 

destructor. The details of the estimate, which £35,000, bat 
in view of contingencies of slight alterations and extensions which 
might be thought desirable, it was advised that the sum applied for 
as probable capital expenditure should be £40,000. P were 
attached to the report of the routes and of the proposed station. 


upon the several matters connected with the 

application for a provisional order. The Oouncil will, of course, 

3 application for powers proposed to be made by the 
Power Distribution Company. 


Horsham.—The Urban Council on Friday decided to 


P y to the Board of Trade for a provisional order authorising the 
fo undertake the electric Tight supply of the town, in ao- 
cordance with the report and estimate prepared by Mr. Hawtayne. 


Hospital Lighting.—On Friday evening last Mr. Е. H. 
Cheetham, J. P., president, visited the Taunton and Somerset tal 
for the purpose of switching on the electric light to the Hospital and 
Nursiog Institute. The installation has been carried ou the 
National Free Wiring Oompany, London, from a specification drawn 
up by Mr. E. B. Thornhill, the borough electrical i rasa relin 
of about £150, and in every particular it is of a complete and highly 

character. The Hospital and Institute have been fitted 
pressure of 100 volts, the onrrent baing derived from the Corporation 
pressure volta, the curren eriv the O 
mains. The three-wire system of distribution is employed, with 200 
volts between the outside conductors. 


Kenmare,—The scheme which not long since was set on 
foot for the eleotrio lighting of Kenmare is stated to have been 
owing to the fact that in dry seasons the water-power is 


, Which would act as а rebate in dry seasons when the water- 
power is low. | 


Kingston.—The Board of Guardians is making inquiries 
the Kingston Town Oouncil as to the . 

to supply electric current to the whole Work- 
в architect has been instructed to 


town refuse to undertake the promotion of the scheme, this private 
ботата] London companies have now 


Llandudno.—The Local Government Board has sanc- 
tioned the borrowing of sums amounting to £25,000 for electric 


directors of the Yorkshire House-to-House Electrici Company this 
week to discuss various matters of detail relating to the Малы 


Lewes.—On Friday last Mr. Warden-Stevens attended a 
special meeting of the Oo on to receive further instructions in 
connection with the lighting. 


Mauritius.—The scheme for the electric lighting of Port 
Louis, recently prepared by Mr. F. J. Warden-Btevens, is to be placed 
before the municipality, and it is expected that the works will be 
commenced without delay. Mr. Warden-Stevens has since received 
instructions to prepare a scheme of electric tramways for the city. 


Monifieth.—The proprietors of Monifieth Foundry are 
making preparations for the introduction of an extended system{of 
electric fighting in their works and dwelling houses. Three engines 
and two boilers are to be put down for general as as 
driving dynamos. Electricity isalready largely used for lighting and 
power purposes at the foundry. 


Monmouth.—Messrs. Siemens аге pushing forward the 
laying of the electric light cables. Monk Street is already laid, and 
part of Whitecross Street. The electric lighting plant at the Forge 

being pidly put together, and before the winter commences it is 

ulated the streets will be lighted electrically. 


Могегатђе. — The work of installation proceeds; more 
satisfactorily at Morecambe than it did a few months ago. Mr. 
Parkinson, the engineer, has been authorised to procure an overhead 
traveller for Victoria Street sub-station, and 50 electricity meters 
from 5 Venner Ax e It pen 3 erect 25 M 
tional arc on the Victoria lanade. . 

n tel for two miles. Mr. Parkinson has visited the works 


resolved to 
interest at 


Newbury.—The Corporation spent several hours last week 
discussing the comparative merits of gas and electricity. Notice had 
been given by the Great Western Electric Light and Power Oom- 
pany and the United Electric Light and Power Oompany, of their 

tention to apply for p orders to supply the town, aud Mr. 
Offor, of the Municipal Bu py Company, proposed to purchase 
the provisional order obtained t years ago by the Oorpo ation, 

all the expenses which been ing over the 
liz ting of the town, and the option of purchase by the Corporation 
at the end of 10 years, plus 6s. 8d. in the £. The suggested 
was £2 10s. to £3 10s. for public lampe, and private consumers at 2d. 
р чои aser оше ти игы 1 о to 28. per 1,000 feet of gas. 

price in Newbury is now 4s. 2d. per 1,000, and the 

are the owners of the gas worke. The Gas Committee recom- 
mended the Oouncil to decline the offer and to instruct the Town 
Olerk to oppose all applications for power to supply electricity. 
The opinion seemed to be that it would suicidal to 
allow an electric lighting company to come as a competitor 


Council ittee’s reeomm 


Newton Abbott.—At last week’s District Council meet- 
ing, the Lighting Committee 

erence to the proposal of 
Limited, to apply for a provisional order. The Council obtain 
a copy of the Power Distributing Company's Bill now before 
Parliament. pang Meine held later to consider the matter 
further. Mr. Warden- 


liminary report on electric lighting. | 


Paris.—The illumination of the Bois de Boulogne at night 

will, ing to the Galignani Messenger, ere long be an accomp 

fact. The p have been concluded, and, according to present 

arrangements, the following main arteries will be lit by powerful 

Bridge by way of the Allie de Longchamp, with ramifications running 
y wa e p, wi ns 

from the Allée to the end of the lakes, and from there to the Porte 

Dauphine. 2. Round the lakes and round the green swards known 

as the de la Muette. 3. The Avenue of the Hippodrome 

from the lakes to the Longchamp Oourse, and that part of the Reine 
te Road comprised between the Allée de Longchamp and 

the Hippodrome Road. 


Peterborough.—The foundations for не 5 
5 of Mr. J. G. Glu ne boroug electrical „ 
Pwllheli.—The Town Council has resolved to consider 


ata further the advisability of ing the town of 
8 les ty of lighting by means 


Portugal.—The Consular Journal says that the French 
have obtained a concession for lighting the town of Lourenço Marques 
with electricity. 


Plymouth.—It is reported that the municipal electricity 
works will be sufficiently advanced by September 13th to permit of 
the George Street Baptist Chapel being lighted by electricity. 
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uate, be consid in the light of depreciation; yet it 
is possi of some of the loans, that portion of 
the plant and machinery 


have 5 ceased to exist before 
the repayments are сорс question of the division of 


diture between capital and revenue is one deserving of the 
of the committee. There are numerous small 

aocounts for materials, which manifestly sr mk be used either for 
y satisfied that there 


Rugby.—At last week's District Council meeting a letter 
was read from Edm tion, stating that 


necessary. 
of an Purposes 
mittee. Mr. Beabroke formally gave notice that on that day six 
weeks he should move a resolution to the effect that the Council 


Shoreditch.—To the 67 aro lamps already fixed in the 
public streets, 84 new ones are now erected for use during the 


carefully guarded its provisional order, and 

coming in to carry oat the work. It aru gra rg to the 
pon Electric Supply Company, and the Oounty o? London and 
rush Company, that it is taking steps to exercise its powers, aud 

will oppose all comers. 

Whitechapel.—The Whitechapel District Board of 
Works have received a letter from Mr. Lawson, the engiceer and 
of the County of London and Brush Provincial Electric 


erected, and have appro 
Blectric at an Companyia a cost of 37s. 6d. each, and lanterns 
at 20s. and given order for the number required. The 
Committee have considered a letter from Messrs. Hodges & Todd, 
desiring that Mr. Yeatman should be allowed to take up the position 
occupied by them as consulting engineers on behalf of the authority, 
but the Committee have instructed the Town Olerk to inform Messrs. 
Hodges & Todd that the anthority would prefer that they should 
complete their engagement. 


ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


Belfast.—At the meeting of the Belfast Tramways Com- 
on 16th inst, the chairman, after referring to the general 

р to deal with the electric traction question. Не 

said that they had been in communication with the Co v prend 
ore them 


very liberal offer, as they 1 but they did not see their way to 


a proposal in the interest of the shareholders. They thought the 
Corporation could easily do that, and make a good thing out of it. 
They could get electricity into Belfast on very easy terms, and terms 
that would satisfy the public who wished it. There was this in it, 
that the on would have to pay a reasonable figure, and the 
company would have to t a reasonable price—that was, what 
they considered a fair price. y would not have to sell at 194. for 
the £, but they would have to get their full value as had been the 


case with other corporations which were quite as enlightened and 

uite as ny ren as Belfast was—as, for example, Liverpool, 

undee, and Nottingham Corporations, which had bought out their 
companies before the time had expired, and on terms satisfactory to 
themselves and the shareholders. He did not think Belfast would 
expect to be treated any differently. It was a business transaction. 
There was no feeling in it one way or the other. For a long time 
they had held on to their concern, and unless prep A Drei inen. 
like an extension of the time or sold out, he did not k there was 
any way of dealing with the matter at present. 


Bradford.—At a meeting of the Gas and Electricity 
Supply Committee last week, it was stated that during the previous 
week upwards of two miles of overhead trolley wire had been erected 
over the Great Horton section of the electric tramway, now rapidly 
approaching completion, and that formal application been sent 
to the Board of Trade for the usual ins on to be made. 


Corea.—A Toronto paper says that the City of Seoul, in 
Oores, with about 500,00 population, is to make a sudden change 
from the covered sedan chairs, which have been carried in its streets 
for 4,000 years, to a fully equipped electric railway. 


Dover.—Mr. H. E. Stilgoe, borough engineer of Dover, 
has written to the Daily Chronicle stating that the average daily 
takings on the electric tramways are now £43, or 1s. 4d. per car mile, 


Glasgow. — Tho Tramways Committee of Glasgow Cor- 
poration have been in conferenoe with Lanarkshire and Renfrewshire 
representatives on the апе tion of extending the tramway system to 
Oambuslang and Ratherglen and to Paisley. It is 
the proposals made by the Oommittee have been favourably enter- 


E 


Huddersfield.— At last week's Town Council meeting it 
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Tramways Committee, said it had not yet 
to proceed with electric traction on the tramways. 
depended on the arrangement they made wita the Linth 
as to whether they took charge of the running over 
Should the Hadderefield Oo ion decide to do so, 
would be for the Council to decide as to whether electric 
should be adopted. 


Р 
T 


the taning “In conclusion, the Commissioners cannot pi 
feeling that if the new tramway systems proposed round Paisle 
Jobnstone are to be as well eq and worked as those at Havre, 


or still better, Rouen, then they, in common with all the inhabitants 
of the district, ought to give these proposals their heartiest support 
and approval" 


Lisbon.—After prolonged negotiations, says a financial 
daily, the Companhia Carris de Ferro de Lisbon has obtained a con- 
on from the Government and the local authorities for the intro- 
duction of electric traction on the Lisbon tramways. The conces 
sion is for 99 years, and the local authorities have reserved the right 
of requiring alterations in the system of working at the expiration 


of 20 . The plans have already been prepared by the General 
Elec Oompany, of Berlin, and that company, in common 
Мезете. Wernher, Beit & Oo., of London, are interested in the bring - 


ing of the project te a practical issue. 


paver pooh =i ne Corporation Tramwaya Committee have 


uation :—" That the Council be recom- 


Traction Tramways from the termination of the experimental line at 
the Dingle to the end of Aigburth Road, and also for an extension of 
the experimental line from the Prince’s Park Gates шш Ош 
Road to Lodge Lane, in acoordance with the lines as authorised by 
the Tramways Provisional Order of this session." 


Manchester.—The Lord Mayor has convened a meeting 
of Manchester ratepayers for DE 6th, to "p reped in 
reference to the promotion by City Council of a to enable the 
Corporation to work tramways in the districts adjoining the city, and 
to authorise the making of agreements with local authorities for the 
working of the tramways by animal, mechanical, or other power. 


te.— This light electric railway 
scheme, to which we ref last week as having been sanctioned by 


gate 

St. Peter’s, and Broadstairs, to the frout at Ramsgate. Mr. W. M 
Murphy applied for powers so far back as November, 1896, 
inquiry held before the Light Railway Commissioners in May, 1897, 
opposition was offered by all the local authorities. The Oom- 
missioners adjourned the inquiry indefinitely, in order to see whether 
terms could be arranged, and after negotiation, Mr. Murphy was able 
to enter into agreements with all the authorities. The Commissioners 
then sent the order on to the Board of Trade for confirmation, bat 
further delay was caused by the opposition of a landowner, with 
whom, however, Mr. кру came to terms after 
negotiations. Messrs. K d, W & Manville arc Mr. Murphy's 
engineers for the scheme. 
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line in this way, and how it was finally propos 
the majority being partiy in antagonism to the cable, partly against 
Ina partly in an m cable, aga 

the total exclusion of electricity, and у пеши he h yeare’ 
lease to private parties, notwithstanding favourable offer and 
guarantee given by the latter. The lessees being in occupation held 
a strong tion ; that oocu will end in November next year, 
во that the Corporation may be said now to have а free hand. 

their prerent experience, what the citizons most desire is a better and 
more reasonable service, with as much expedition as the importance 
ol the matter will permit. The question of lessees will be out of the 


way, sothe may lay the system or systems adopted 
as was in ; and work them, too, if that is thought to be the 
wisest in all the circumstances. After я careful consideration of the 
e le may feel like the tuneful lover, How happy 

d I be either were t'other dear charmer away'; while the 


expediency of having the cables for the hilly west end section and 
the overhead illuminated electrical system for the rest of the city, 
may be the readiest solution for those having to decide. Both 
experts declare that either system is available for the whole of the 
20 miles of streets to be trammed, makin 
dent of any com- 


ce as engineer in 


has e 
Corporation of Leeds, and also in Liverpool. Mr. W. M. Colam has 
superintended the cable tramways now laid down by the Corporation 
ч Edinburgh. The initial cost of the cable is much more than the 


h. 
- bes the maximum estimate for working the electric cars is 


Street and Grain 
out that Jettable ings could be erected over the per wd in 
the basement, aud the necessity for a chimney be avoi by 
mechanical draught, a practice, however, hitherto resisted by the 
tion. Dr. H says nothing abont profits; but points 

to the economical use of the electric er far arc lamps and quay 
cranes and haulage. Mr. Colam rays that in Birmingham the profit 
made by the cable iu that city is 29,830 per mile of single track per 
annum; in Newcastle, with an exceptionally low receipt of 64. per 
mile, he estimates a profit of £1,861 mile of track, which, as may 
be figured outin a moment, on 40 miles, would mean an annual gross 
prefit of £74,440! The total estimated cost for constraction and 
equipment by this system is £453,080; for the electric, £358,877 
14s. 6d. For both, 25,000 single track mile is given for construc- 
tion by the borough engineer, and this is taken by both, though it is 
thought that 25 per cent. conld be taken off in so far as the laying 
down of the electrical system is concerned. Dr. Hopkinson allows 
10 per cent. on outlay for depreciation, a total of 1745, against 
Mr. Colam’s £10,602. The electrical method of propulsion is declared 
to be extremely flexible; the cable car must go forward, it has to be 
uncoupled and pushed back. Special arrangements are su d for 
iiu, еш 5 by electric power, nothing of the kind is 
with cable, and the on the latter sees no 


t in crossing the bridge with haulage. Such area few 
in the The 8 
Soa parikan Sg cos 


: rese: of c e 
or а mee on 
On Tacsda 

On y last (23rd) a convened private 
New Tramways Oommittee of the Newcastle-on-Tyne Town 


of the 
was held for the p of discussing the reports forwarded by 
Dr. J. Hopkinson and hr. ‚ N. Colam with reference to the probable 


| ded to form a sub-committee, who will submit the result 
of their deliberations to the General Committee some time next week. 


Rhyl-—Tbe District Council has referred to a committee 
a letter received from Messrs. A. Dickenson & Oo., Birmingham, 
asking whether the Council would now favourably consider a pro- 
posal to lay down an overhead wire electric tramway between Pres- 
tatyn and Rhyl, starting from near the Grand Pavilion. 


Shanghai,—The Special Commission of the Municipal 
Council has gone into question of electric tramways, and 
approved of the adoption of the overhead trolley system. There will 
be three routes. It has been decided to give a concession for the con- 
struction of the line and all accessories to a syndicate or company to 
be known as the “ Shanghai Tramway Company.” The concession is 
to be for 30, 40, or 50 years, according to the tender that the rate- 
payers may decide to accept, and the company to pay the Council a 


percen of the total gross receipts for the period of the concession. 
N on to tenderers by public advertisement will follow in due 
course, and the tender selected will be submitted to the rate- 
payers for ratification. 


Spain.—The central power station in connection with the 
tramways in ri is approaching жш; The plan 


b 


f eight-pole 
dynamos, giving 750 amperes at 550 volte, and one ditto., giving 140 
amperes at 550 volts. к" 


Tynemouth.—At last week's meeting of the Town 
Council Mr. J. P. Spencer moved a resolution asking the Council to 
consider the advisability of laying new tramwáys from the New 
Quay at North Shields to the borough boundary at Cullerooats. Не 
poama out that the Corporation bad been negotiating with the 

ritish Electric Traction Company for 12 months, and they were no 
farther forward. They could not come to terms regarding the supply 
of electric motive power by the Corporation to the company, and 
that ap d to him to bs the real point at issue. His motion did 
not p the Oouncil to spend any money, nor to any specific 
policy.—Alderman Elliot seconded, and remarked that the Traction 
Company were кш a very unbusinesslike manner. The 
motion was carried unanimously. 


TELEGRAPH AND TELEPHONE NOTES. 


Telegraphic Interruptions and Repairs ;— 


OaBLBS. Down, Repaired, 

West Indies 

St. Oroix-Trinidad — . . Nov. 80th, 1806 ... PT 
Amason — cable— 

Oable be Gurupe... June 8th, 1898. io 
Accra-Kotonou mm .. Aug. 8th, 18998 sás 
Hong Kong-Manila ... .. May 3rd, 1898 .. August 22nd, 1898 
PERDER 556 .. Feb. 10th, 1898 ... si 
Bo. - Bissao eee eee July 21st, 1898 II вее 

LANDLINNES. | 

Saigon-Bangkck .. August 20th, 1898 ... August 20th, 1898 
Saigon-Bangkok . August 22nd,1898 ... August 23rd, 1898 


Cable from Brest to Cape Cud.—Mr. W. W. Howell, 
representative in England of the Compagnie Fran o use des Cable; 
Télézraphiquer, writes to the Times from 24, Royal Exchange, H. C.: 
—' Referring to the announcement in your issue of August 18th 
nc gau the Brest-Ospe Cod Oable (which we have just completed), 

you kindly permit me to point cut that this cable has not b2en 
laid for a telephone company, but for the Compagnie Francaise des 
Cables Télé zraphiques ? " 


Cape Town.—By the last mail we learn tbat the urder- 


established at any early date. It is the intention of the Post Office 
department to open call offices at convenient points throughout the 
city and. suburbs, so that telephonic communication with business 
lr ala may be brought within easy reach of the general 
pu 


Glasgow Telephones. — The Oo 
Committee have ved to renew their application for a telephone 
license, and a deputation has been appointed to interview the Dake 
reer ооо eee ан шош стода 
can 


Huddersfield Telephones.—The Council has decided to 
take steps to acquire a local telephone service, and the Town Clerk 
is to take steps to secure the necessary Parliamentary powers, unless 
the Government in the next session of Parliament introduces and 
pue into law a Bill таат Дра Post Office authorities to grant 

censes to local authorities for the installation of a telephone service, 
containing borrowing powers and other powers sim to those 
afforded by the Electric Lighting Acts. 


Tanbridge Wells Telephones.—The Tonbridge Wells 
Farmers Club held a discussion upon the unsatisfactory state of the 
telephones їп the district on Friday night, and it was unanimously 
resolved: “That in view of the recommendations of the Select 
Oommittee on Telephones local authorities should be empowered to 
supply telephone service in their localities; the Tunbridge Welle, 
Tonbridge, and District Farmers Olab desire to express their opinion 
that the time has now arrived when it is desirable tbat the 
Corporation of Tunbridge Wells should apply forthwith to Her 
Majesty's Postmaster-General for a municipal telephone license for 
this town and district.” 


The Telephone Report.— Within the past week several 
letters have been appearing in the Times from the pen cf Major- 
General С. E. Webber, commenting upon the күш and recom- 
mendations of the Belect Parliamentary Teleph mmittee. 


ration "Telephone 
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22220 Iceland саве daily paper says that the long- 
rojected scheme for the la бар Compan 5 
ch the Great Northern Зо eg LG of Copenhagen, is 

y associated, is now aout to to be to practical 
The cost is estimated at 450,000 Kroner. of which the Telegraph 
Company will contribute 300,000, whilst the remainder will be 
vide by the Iceland Althing.. The cable will be laid vid 8 nd 
to the east coast islands in such a manner that it will be possible to 
place all the шош parts of the island in telegraphic communica- 
tion with the whole world. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Ashton-under-Lyne.—August 27th. The Committee of 
the Central Conservative Olub invite specifications and tenders for 
the installation of the electric light in the club buildings. Tenderers 
will have to prepare a complete specification. Tenders to Mr. John 
Moss, secretary. 


Ashton-under-Lyne.—August 29th. The Electricity 
Committee want offers from persons desirous of entering into arrsnge- 
ments for the wiring of premises within the borough on any system 
of deferred permear Particulars from Messrs. y, Clirehugh 


and Billar. our Official Notices" August 5th for particulars. 


Austria.—September 15th. Tenders are being invited 
by the Austrian State Mining Authorities for the supply of 13,000 
pairs of arc lamp carbons required for the State silver and lead 
mines. Tenders, marked “Offert aut Material Lieferung,“ to be sent 
to Die K. K. Berg, direction, Pribram, Austria, from whence 
particulars may be obtained. 


Bangor.—September 10th. The Corporation i is inviting 
tenders for the supply and erection of two water-tube boilers, 
economisers, steam and other pipes, pumps, &c., two 60-kw. dynamos, 
balancer, boosters, 5-ton tra crane, switchboard, accumulators, 

mains, &c. Consulting engineer, Mr. F. H. Medhurst. Bee our 
M u Official Notices" August 12th, for particulars. 


Belgium.—October 27th. The municipal authorities of 
Ghent are inviting tenders until October 27th for an installation of 
electric lighting in the new Flemish theatre in that town. Tenders 
сан de Ville, Ghent, Belgium, from whence particulars may be 


Buxton,—September 5th. The District Council wants 
tenders for the supply of water-tube boilers, mechanical stokers, 
engines, dynamos, pumps, &c., battery, switchboard, exhaust, 5 


and other pipes for the establishment ot electricity works. 
sulting engineer, Prof. A. B. W. Kennedy. See our ficial Notices " 
August lab. 


Kennington.—September 2nd. The Robert Arthur 

Theatre Company is inviting tenders for the su supply and erection of 

lant for ке pie lighting of the Princess's Theatre, Kennington. 

Sensit ‚ Messrs. Owen, Lucas & Pyke, 39, Victoria 
our “ Official Notices” this week for particulars. 


5 on- Null. — September 30th. The Corpora 
tion жап] tenders for the mp y ө loc mator car, 20 tale, 

cars, and 2 tra pecifications from Mr. 
White, cite city pe Bee our ‘ f Saai No Notices” Augast 1 August 19th. 


King's Lyun.— September 7th. The Oorporation is 
inviting tenders for Кен works in connection with the electric 
lighting of the borough, including gas-producing plant, gas engines, 
dynamos, switch motor transformer, electrical instruments, 
fittings, &c., batteries, armoured cables, and other mains, pipes, 
stoneware calverts, fuse boxes, &. Oons 
Henry vires i O. E., 18, Victoria Street, W , from whom 
particulars ma be obtained on payment of 2s. for each contract. 

EL 


ton-upon-Thames--September 5th. The Com- 

the Kingston Victoria Hospital is inviting tenders for the 
wiring and fitting for electric lighting of the Kingston Victoria 
Hospital, Coombe Lane, Kingston-upon-Thames. Particulars at the 
office of the Hon. Consulting En „ Oentral Electric Station, 
Down Hall Rodd, Kingston-upon- -Thames. 

North Staffordshire,—September ith. The British Elec- 
trio Traction Company is inviting tenders for the provision of 


materials and construction of the track and oO жей сүи way of about 
13 miles of tz&mways (in sections) in the Р district of North 


Staffordshire, for the British Electric Traction Company, Limited. 
Particulars obtained on payment of a deposit of £3 3s. at the Com- 
в Office, on House, Norfolk 


Berz Permanent- way 
Strand, W. O. 


year, in the m 1 
9-11 o'clock, will be given out in submission, in the Town ot 


lighting vil be хес! by 


discretion of the competitor, according to the conditione of our advioe 
No. 2,222 of this year and according to the register of February 7th, 


1898, modified by the above-mentioned advice No. 3,222. Offers are 
to be submi under sealed cover. A copy of the above-named 
documents, in Greek or in French, VVV 
— ныны 


"Patras, Jaly 13th, 1898. 
“The Mayor of Patras, 


Rochdale. — ы ior pl 6th. The Corporation wants 
tenders for the supply of boilers, economisers, Seeger lant, 
feed pumps, steam and chase piping, атаве саш, witch Board: 
ia а} бо rs, and alae A the page ioe installation тац tod 

ut down. Consul engineers, essrs. Lacey, Mor 
м Bee "Official Notices” August 5th for particulars of 


Billar. 
various sections. 
Puma pem 22nd. Tenders are being invited 
until ber 23a by the municipal authorities of 
for the con for the electric of the town. 
Particulars may be obtained from, and tenders are to be sent to, 
La Mairie de Draila, Roumania. 


Southport.—Tenders are being invited for the con- 
struction of an electric railway from Southport to Lytham. For 
particulars write (with £2 ды deposit) to Mr. Stewart Speddy, 
7, Post Office Avenue, or 118, Hampton Southport. | 

The District Council 


Wimbledon.— August 29th. 
invites tenders for the supply, delivery, and erection of pipe work. 
ree „ consulting engineer. See our Official Notices” 

ugus 


CLOSED. 


Bournemouth.—The following is a list of the tenders 
submitted for the installations at the leasure grounds, and 
winter gardens, together with switch cables, arc lam 
incandescent lamps, wiring, fittings, &. — No. 1), Mr. F. 
Lacey, M. Inst. O. H., ааа а engineer and surveyor:— 


Pleasure Winter Switch - Total 


Grounds. Gardens. board, &c. 


— — — Я | — 5 9 


Name. P'er. 


i 


s. d. E s.d. £ s.d.|£ . 4. £ s.d. 
Leonard G. Tate 547 6 0 712 6 01000 6 ö 248 0 0 2977 € O 
The Walsall Electrical | 

Company, Limited .. 978 0 0 639 11 6 634 6 6 448 18 63,695 16 6 
Biemens тов, & Co., | | 

Lid. - | ds 2,193 0 0 
Crompton & Co., Lid. 748 0 0 574 0 0 610 о 0 170 0 0 2,097 0 0 
Johnson & Phillipe . ꝗ 771 18 0 479 6 6 0 0'259 17 0 2,088 1 6 
R. Alger & Sons .  ..|514 14 6 490 8 2. 66916 0/192 15 4|L867 8 11 
Cash Robinson & Co. 47418 8 969 6 2 620 011,820 1 0 1.784 1 4 
*The Brush Electrical | 

Engineering Co., Ltd. 488 0 0 875 0 0; 578 0 0:907 0 0 1,598 0 0 
Warburg, Dymond & Co. (Informal) 

* Accepted, 
Oontract No. 2 5 of pier, pleasure grounds, and 
winter gardens. The following tenders wore submitted for the supply 
of steam dynamo, &c. 
Name, Type of engine. Price. 
| £ s.d. 
Leonard G. Tate Scott & Mountain PT E 1,565 0 0 
Brush Electrical Engineering | ; { 
Company, Limited Universa] (Brush Company) · 1,967 10 0 
R. Alger & Sons.. * Ransomes, Sims & Jefferies | 
(compound) 1495 0 0 
Ransomes, Sims & Jefferies | 
(double cylinder) . 1887 0 0 
United ET and "Engl: 
neering Co : Willans & Robinson .. T 1,195 0 0 
Own manufacture ne cs 1,963 0 0 
Ј. Н. Holmes & Co. ee ee Belliss & Co. ee ee ee 1,270 0 0 
Belliss & Co. > oe 1,420 0 0 
Willans & Robinson .. - 1,000 0 0 
Electric Tone . 
peny, Limited Belliss & Co. .. iy ia 1,261 0 0 
Belliss & Co i. Vs 1,458 0 0 
Willans & Robinson iv 85 1,209 0 0 
Crompton & Co., Limited Belliss & Co. ix e 1319 0 0 
Belliss & Со, . id i 0 0 
Willans & Robinson s . 1,075 00 
Johnson & Phillips Belliss & Co.  .. ee - 1,150 0 0 
t Belliss & Co. | 1,95 0 0 
Willans & Robinson (simple) 1,000 0 0 
Mirrlees & Watson . ) 181b 0 0 
Siemens Bros. & Co., Limited Belliss & Co. es | 1,185 0 O 
Willans & Robinson МА is 10855 0 0 
Cath, Robinson & Co. (Informal). 
Mather & Platt ” 
Warburg, Dymond & Co, „ 
* Accepted. 

The tenders received for the supply of electric light pillars, as 
follows, viz. "uns 9 cast-iron ornamental lamp pillars, (5) 10 ол 
ie Bona with special flanges, (c) 19 ornamental 
carriers for arc langs were as follows: — 

— (a) each. | (b) each. (c) each. 
E s. d. £ s. d. £ s. d. 

J. Allen, sen., & Son ave АЕ © 18 5 0 18 5 0 7 00 0 

Geo. Smith & Со. .. ex ss «as A4 5 0 12 0 510 0 
- *W. Macfarlane & Co. ё. «. . 10 4 0 18 18 0 716 0 


* Accepted. 
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NOTES. 


Submarine Telegraphs.— With reference to Mr. O. 
Bright's letter on page 801 of this issue, no doubt our 
reviewer will deal with this in our next issue, and in a 
manner which, if not entirely to the satisfaction of Mr. 
Bright, will more than justify his really mild criticisms of 
the work in question. | 


Current Density as a Factor in Copper Refining.— 
The recollection of the ге; which surrounded the elec- 
trolytic copper refining industry, as it existed 15 or 20 years 
ago, may now well raise a smile among those who in these 
days handle thousands of tons of copper matte monthly. 
The secret of success was su to rest safely with a few 
German establishments, and with one well-known gold and 
silver refining concern in this country. Of course, says the 
New York Electrical Engineer, there was no seoret in the 
real sense of the word; but, nevertheless, besides this sup- 

barrier, there were substantial deterrents to the under- 
taking of electrolytic refining work, and principal among 
these was the great cost of the plant, and particularly the 
long period of time during which a large stock of metal 
remains unproductive of interest while undergoing the pro- 
cess. It is perhaps to the great reduction in the latter item 
that the notable increase in electrolytic metal refining 
work is attributable. This is well brought out in a 
very able review of the gituation by Mr. Titus Ulke 
appearing in the Engineering and Mining Journal. 
It was not at all uncommon 10 ago for copper 
refiners to stock their tanks with 75 to 100 times as much 
copper as was daily produced in regular work. This 
enormous disparity has been ually reduced, so that to-day 
only from one-fourth to one-fifth that amount is required, or 
an average of 15 to 20 tons per ton of output. For the 
ultimate cause of this marked improvement we must look to 
the method of handling the baths, and ially to the 
higher current densities now made practicable. Whereas 
formerly currents of only 2 to 4 amperes per square foot 
were thought permiasible, to-day current densities of from 
15 to 20 ampetes are employed in some establishments, and 
the end is not yet in sight. The conclusion reached by Mr. 
Ulke is that the average proportion between the total copper 
“in process of treatment,” and the yearly capacity (measured 
by output) of our electrolytic copper works is now about 
4 per cent., as against two or three times as much formerly, 
and that the average proportion is going to decline still 
lower within the next year or two. These are interesting 
developments, and it is safe to say that with the water- 
powers now being rapidly developed in the United Sta 
we shall see still further increases in the electrical m 


e escis ida грд is the slightest (шшш 
ectricity supply of any district, our newspa e 
an alarming fuss, often far greater than is 3 when 
the facts are known. Of course, electricity is blamed, and 
the writers, and in the majority of cases, the readers also, 
overlook the fact that gas lighting is responsible for many 
very serious explosions and failures in the course of 19 
months On Monday evening this week, Tonbridge was 
planged into darkness at eight o’clock at night, when the 
‘business of the town was in full swing. For about six 
minutes the business portion of the town was in absolute 
darkness, and much inconvenience was caused at the station 
in connection with the Mir hee the signals. It is stated 
that the sudden defection of the gas was due either to an 
accident to a pipe in the gas-holder or to negligence in 
allowing a water syphon to become filled, thus shutting off 
the supply. The manager of the orks caused a fresh 
holder to be turned on, and in a short time the town was 
again in its normal condition. | 


Institution of Miniug Engineers.—The ninth annual 
meeting of this Institution is to be held at Birmingham on 
Tuesday, September 18th. Among the papers down for 
reading is one on “The South Staffordshire Mines Drainage 
Scheme, with Special Regard to Electric Power Pumping,” 
by Messrs. E. B. Marten, M.I.E.E., and Mr. E. Howl. 


regular 4th of July speech, saying fina 


The Early Days of Electricity,—Prof. Elisha Gray had 
some interesting revelations to make the other day at а 
meeting of the North-Western Electrical Association at 
Puluth ing the difficulties under which the pioneers 
of electricity worked in those early days when, as he said, 
“ practical electricians knew nothing about the relations of 
wires to magnetism, resistances, &c.” The first man who 
came to America with a Varley rheostat was a great man, 
and he used to carry it about under his arm, whilst people 
wondered. Prof. Gray amused his audience by referring to 
the lectures of a certain professor рл fore the in- 
vention of the telegraph. He was taking his class through 
a course of “ electricity,” showing the experiments with the 
frictional machine, and telling the students “how Franklin 
sabe i the forked lightning from the clouds, tamed it, and 
made it subservient to the will of man.” He seems to have 
waxed enthusiastic, and to have wound up his lecture with a 
y: “Young men, 
you were born too late to witness the development of this 
great Soience—eleotricity." We wonder what the old pto- 
fessor thinks now, if it is possible for him to look down 
upon the progress that electricity has been making since his 
time, and whether he remembers that little speech he made 
to the boys over 50 years ago on the subject of electricity. 
Tempora mutantur ef nos mutamur in illis. Prof. Gray, it 
seems, has a reputation for wit, and he seems to have excelled 
himeelf on this occasion. We do not know whether the 
verses which he quoted towards the close of his remarks are 
his own compoiition, but they are new to us. The subject 
is the difference between the “now and the then,” and they 
run as follows :—  . | 
“ In the olden time, along the street, 

A glimmering lantern led the feet 

When on a midnight stroll ; 

But now we catch, when night is night, 

A piece of lightning from the sky 

And it ona pole. 

Time was when one must hold bis ear 

Close to the whis voice to hear, 

Like deaf men, nigh and nigher; 

But now, from town to town he talks, 

And puts his nose into a box 

And whispers through a wire. 


But now the conductor takes the fare, 
And sticks a broomstick in the ait— 
And the lightning does the rest.” 


Condensing Water Coolers.—We have received from 
the Klein Engineering Company, of Manchester, a circular 
urging the use of apparatus for cooling water over and over 
again for oondensing purposes. The arrangement of the 
oooler is not sufficiently indicated by the description of it, 
or by its pictorial representation, but we take it to be of the 
kind which thin films of water over a area to 


an 

1 square foot of floor space per I. H. P., and a height of 16 to 
20 feet. With fan ventilation, about a sixth the area only is 
required, while one for self-ventilating chimney type requires 
about one-third the area of the first type. There can be no 
doubt that did steam users more fully realise the possibilities 
of water coolers, the use of condensing plant consider- 
ably extend. 


A Big Prize for an Automobile Accumulator.—At a 
recent meeting of the committee of the French Automobile 
Club a letter which had been received from a firm of 
acoumulator manufacturers was read. In this letter, says 
an American Exchange, the firm, whose name was not made 
public, offered to set aside a sum of $5,000, to be given to 
the maker of any accumulator which could be 


үе to be 
-better than their own. Тһе committee resolved to write 


to the firm in question, stating that they were willing to 
accept the $5,000, and to make it a prize for the best aocu- 
mulator in the secondary-battery competition, which it is 
proposed to hold next winter. 


The Late Dr. Cornelius Herz.—Letters of administra- 
tion to his estate have been ted to the widow of the 
late Dr. Cornelius Herz, the whole of the deceased’s estate 
being sworn at £20, 
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A Dream.—Prof. Arthur Schuster is much to be envied. 


He is able to dream through his holidays, and sternly to 
refrain at other times. Even the approach of a British 
Association meeting concentrates his faculties. His dreams 
are most fanciful, yet most coherent, most romantic and yet 
most practical His mind retains them for his waking 
hours, and his pen describes them in Nature with every 
charm of literary style. He is nearly convinced of their 
truth, and this surely is the note of a perfect dreamer. How 
is it that other modes of attraction require agents of two 
opposite kinds, and are accompanied by repulsion, while 
5 requires but one kind, and knows no repulsion ? 

y do magnetic and electrical actions seem essentially to 
require that the molecule should be arranged about an exis, 
with opposite properties in its two genres, while gravitation 
asks for nothing of the sort? The answer is obvious. 
Matter has its mate. There are two kinds of matter 
matually repellant, and our world consists entirely of the one 
kind, and has none of the other. It has been repelled into 
pe As his maid krosks at the door with the hot water, 
the professor wonders, can this be true? Of course it is 
aie Anti-matter is what Alice found behind the looking 
g е 


The Wenstrom  Machines,— The Fuller-Wenstrom 
Electrical Manufacturing Company have recently started 
business in this country as manufac- 
turers of the well-known Wenstrom 
machines, Ыб have just had z 
opportunity of inspecting some o 

e machines at the company's office, 
and we were most favourably im 
with the excellence of the manufacture. 
Single-phase alternating motors form a 
special feature of the company’s work, 
and judging from the ease with which 
1 motors were started on full 
load, there ought to be considerable 
business in this direction. The com- 
pny are making a speciality of three- 
pone plants, and in this particular 
ranch they have the great experience 
of their Swedish engineers. The illus- 
tration shows a continuous current 
tramway recently pat down in Stockholm 
by the Wenstrom Company, and which 
is giving great satisfaction. The com- 
pany inform us that they have already 
large orders on their books, and we 

ish them every success in their new 
enterprise. | | 


Md Берен е N pu 
а in various London rovincia to the 
effect that the Postmaster-General has nested Mr. W. H. 
Preece, C.B., the electrician-in-chief to the Post Office, to 
continue in that position for several years longer, notwith- 
standing the fact that he was to retire this year. It has 
been stated that such an ar ent pointed to immediate 
steps being taken by the Post Office for the establishment 
of a complete State telephone system. We are authorised 
to say that there is no foundation for this report, which 
must Lai looked upon as a quite unauthorised newspaper 
canara. | 


The Present Status of Electrical Eagineering.—In 
reviewing the progress of electrical work, Dr. A. E. Kennelley 
stated recently that in. 1884, outside tel and similar 
work, he dou if the capital invested in electrical work 
in the United States ex & million dollars. To-day it 
is estimated at 1,900 millions, or nearly £400,000,000 
sterling. At the former date а 50 kw. machine was large, 
while a 100 kw. was called a “Jumbo,” from its supposed 
elephantine proportions. To-day the largest machines build- 
ing, or built, are of 4,600 kw. capacity. In 1882 prices of 
dynamos were about 10d. per watt of output. Now they 
coet about 1d. per watt. Yet efficiencies are but little im- 
proved, except in respect of output per unit of mass. In 
1882 а 92 per cent. efficiency acoompanied an output of 18:2 
watts per kilo. of weight. Now about 22 watts per kilo. are 


obtained. The cost of a kw.-hour in 1884 was 7} cents, 
To-day it is but 1 cent, and even half this has been 
reported. Lamps of 16 C.P., which cost $1, now cost 18 
cents. The best gave 0 28 C.P. per watt, against 04 to-day. 
The best secondary cells in 1884 gave 8:425 watt-hcurs per 
pound of electrode, at an efficiency of 69°45 per cent., at a 
mean rate of 12:42 amperes per square foot of negative. 
Now they yield 5 to 6 watt-hours per pound of 
charged cell at 85 per cent. efficiency at 4°8 amperes of 
foot of negative plate. The largest battery in America has 
166 cells, weighs one million pounds, and has an eight-hour 
discharge of 22,400 ampere-hours. In traction the intro- 
duction of soft cast Fteel has raised motor output from 5 to 
14 watts per pound, and assisted to extend the system of 
lines to the present 14,000 miles, employing 170,000 men; 
while in power transmission the North American continent 
has 150,000 kilowatts of power transmission machinery up to 
85 miles, and as high as 80,000 volts. In hot weather the 
fan motor load of large cities is already a perceptible item. 
The difference eher high’ and low кшш, апа grues 
electricity is rapidly disappearing as a study, one theory 
goin v El whole. Up transformed current has 
invaded the field of frictional electricity, as seems only what 
might have been foretold. Alternating currents, power 
transmission, the domestic applications of electricity, the 
telephone, all stand far in advance of their position, but a 


———— — — ——— ſ— — — — 


few years ago while in the still subtler forms, radiography 
and all €: be е аа ав о electrical 
progress. e author y points to the importance 
of reasonable standardisation. | While it may be trie that a 
too rigid adherence to standard forms may tend to hinder 
progress or improvement, it is a fact that the industrial 


арр ication of electricity will be furthered by reduced costs 


of production such as standardising alone can effect. Thus 
the extensive sale of a given standard for a short time will 
really put a manufacturer in a better position to make an 
advance to a fresh standard than a meagre sale. The 
security of standardising lies in the fact that there is a cer- 
tainty for a few years during which orders can be taken at 
minimum prices and in larger numbers than when invention 
is too rife. Тоо many so-called improvements are mere 
alterations for the sake of alteration. A tendency to 
standardise would check this, while still allowing genuine 
improvements to assert. themselves. | 


The “ Riker” Electric Phaeton.—During this week 
Messrs. Sbippey Bros, Limited, the sole selling agents for 
this country, are exhibiting at the Agricultural Hall, 
Islington, the Riker electrical phaeton, which is of the latest 
American design, manufactured under the patents of the 
Riker system of Brooklyn, U.S.A. There was a ra 
inspection of the motor carriage at Northumberland Avenue 
last week. It is stated that a company is to be shortly 
fioated for building these vehioles in this country. 


Ба. m te — — 
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Ionie Reactions and theirt Significance in Electro- 
Chemistry.—In a lecture given a short time ego by 
Friedrich W. Küster, in which the bearing of the ionic 
hypothesis on chemistry was dealt with, the following 
lecture experiments were desoribed:— In order to show 
the electrical exchange represented by the equation 


Cu** + Fe = Ou + Fe**, pieces of iron and copper are 


immersed in a solution of sodium sulphate, the former near 
the top, the latter near the bottom of the vessel. A few 
crystals of copper sulphate being brought into the liquid near 
the copper, a current at once flows from the copper 
to the iron throngh the external circuit. The change, 
2 Fe+++ + Fe = 8 Fett, is similarly illustrated by using 
two iron plates in a solution of common salt, and 
placing some ferric chloride near the lower one. The 
electrical exchanges connected with the reversible reaction, 
Fe** +-I = Fe+++ + I-, are shown by means of 
two platinum electrodes standing in small oryetallising 
dishes, which are placed in a larger dish. The latter is 
filled with a solution of ium chloride, and under it 
some iodine is placed in the one small dish, and a strong 
solution of ferrous chloride in the other. The current then 
flows (in the external circuit) from the iodine to the ferrous 


solution, but by increasing the concentration of the iodine. 


ions or of the ferric ions, the reaction, and with it the 
direction of the current, is reversed. The change, 


I- + Br = Br + I is demonstrated in a similar manner. 


If electrodes of iron and platinum respectively are immersed 
in a solution of potassium chloride, and a little iodine added 
in the vicinity of the platinum, a current is developed owing 
to the reaction, Fe + 2 I = Fe** + 2 I-. A saturated 
solution of hydrogen chloride in toluene does not conduct 
electricity, even under a pressure of 72 volts, nor does it act 
on calcium carbonate, but the addition of a little water enables 
it to do both the one and the other. A saturated (about 0'1 
normal) solution of carbonic acid colours methyl-orange less 
intensely red than a 0°01 normal solution of acetic acid, 
owing to the difference in their dissociation. . The diminution 
of dissociation produced by increasing the concentration of 
one ion is shown by adding a trace of. sodium areas 
carbonate to the carbonic acid, whereon the red co'our dis- 
appears, or of sodium acetate to the acetio acid solution. No 

ange of colour is produced by adding sodium chloride 
to a weak solution of hydrochloric acid coloured by methyl- 
orange. Another phenomenon of a similar kind is the 


precipitation of lead chloride from its saturated solu- 


tion by the addition of a solution of common aalt. 
The presence of copper in the form of a cathion in a solu- 
tion of copper sulphate, and in the form of a complex anion 
in Fehling's solution, is proved by passing a current through 
two U-tubes, one of which contains a. solution of cuprio 
sulphate, on the surface of which a solution of sodium sul- 
phate floats, whilst the other is similarly filled with Fehling’s 
solution, and an alkaline solution of Rochelle salt. The blue 
ozone in the one tube moves in the same direction as, in the 
other tube in the opposite direction to, the current. The 
abeence of cupric ions from Fehling’s solution is farther 


shown by means of a galvanic cell containing lead and. 


copper immersed respectively in solution of lead acetate and 
copper sulphate; in this combination lead dissolves, and 
copper is precipitated, but both the reaction and the direc- 


tion of the current are reversed when an alkaline solution of 


Rochelle salt is added to the cupric sulphate solution. For 
лес Гагена, consult Zeitschrift für Elektrochemie, iv., 


Water-Tube Boilers at Sea.— Writing to Engineering, 
the Babcock & Wilcox Company send some figures for the 
purpose of showing how suitable their boiler is for marine 
purposes. Unfortunately, however, many essential figures 
are missing. It is satisfactory to find that the temperatare 
of the funnel is not less than that of the boiler iteelf. 
Unfortunately, too many of the self-constituted advocates 
of water-tube boilers do the boiler the doubtful honour of 
crediting it with impossibilities. In the letter before us 
this is not so. A chimney temperature of 500° to 640° is 
somewhat reasonable, and is what ought to be obtained 
where the rate of fuel consumption is only the moderate one 
of 16 Iba. per square foot of grate. Bat we do not see of 
what possible utility it can be to etate that a vessel at 


8) knota” speed only burned 64 tons of coal рег day. We 
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are informed that at 12 knots the horse-power is 1,000. 
Therefore at 8} knots the power will bs, say, 860 H.P., for 
which power the coal consumed is quite sufficient, indeed, 
more than is regularly effected with other boilers, Of 
course 64 tons looks small to the casual reader, who has been 
accustomed to hear about the hundreds of tons daily con- 
sumed by Mayestics and Lucanias. The casual reader is also 
apt to think that a boat which will steam 12 knots at 
1,000 Н.Р. will require 850 Н Р, to steam 8}-knots, and for 
850 H.P. the 64 tons seems small. If figures are to be 
advanced on trials they should be plain. Instead, all the 
letter-press is descriptive of a gunboat for which no real 
comparison can be made, and the tabulated figures refer to 
two other ships. We should like to have heard something 
about the behaviour of the boilera with the Yorkshire bitu- 


minous coal. Did it smoke? Was there an ial altera- 
tion of farnace made to prevent smoke? Engineers are by 


no means yet satisfied that the water-tube boiler has proved 


itself so superior for marine purposes. The question of cir- 
culation is quite an open one. It is far from proved that 
circulation takes рае in water tubes, There are 
reasons to fear that—at least when foroed with а hot fire— 
the tubes are often empty of water, and that they are exposed to 
severe water hammer effects. The Belleville boiler is too 
obviously bad in design for any one to doubt that it cannot 
be satisfactory on a rolling ship. The more. inclined tubes 
of the Babcock boiler are less liable to damage it is true. 
We should like some information as to the behaviour over 
some months of the brickwork seats and walls. Brickwork 
in large masses is awkward material in a steamship. Are 
suitably protected metal cases yet used, and, if шы, found 
eatisfactory ? 


* 


Fly-wheel Accident,—Some months ago we recorded a 
curious fly-wheel accident which oocurred at Messrs. Nalder 
Bros. & Thompson's works, and on Tuesday last the same 
firm experienced a similar accident. Fortunately, as on the 

revious occasion, the incident was unattended by personal 

Injuries. It is surmised that the accident arose from a 
premature explosion in the gas engine cylinder, which set 
up 8 rev of stresses on the fly-wheel. The spokes of 
the wheel were broken close to the rim, the rim itself being 
quite uninjured. The accident caused some interruption to, 
the work, but repairs were ep:edily effected. я 


The New French Atlantic Cable.— The completion of the 
New French Atlantic cable by the s.s. Francois Arago draws 
attention to the latest and apparently most extravagant piece 
of work in cable laying yet accomplished. We have seen a 
piece of the oore, and compared its dimensions with the 
published figures, with which it closely agrees. It consists 
of a central copper wire of 121 inch diameter surrounded b 
12 wires of O42 inch diameter. The whole is insulated wit 
gutta-percha to a diameter of 480 inch. Assuming the lay 
of the smaller copper wires to be 3 inches, this would give a 
conductor of 658 Ibs. The sectional area of the gutta-percha 
is then 151 inch, and the weight 398 Ibs. The published 
figures are 661 Ibs. and 400 lbs. These dimensions аге mI 
similar to those of the last Auglo-American cable, which had 
weights of 650 lbs. of copper and 400 Ibs. of gutta-percha. 
The s of the French cable for the s&me length should 
ех that of the Anglo-American by 1 per cent., but 
differences in the quality of the insulation may well amount 
to much more than this, and we may make a fair comparison 
of the two cables by their lengths only. The length of the 
Anglo-American cable was 1,847 miles; that of the French 
is said to be 8,200 miles, These lengths make the speeds of 
the two bear almost exactly the ratio of 8 to 1 in favour of 
the English cable, and the percentage earning powers of the 
two 5 to 1, assuming them to have been laid equally cheaply. 
It is unlikely that the new cable was maunfactured and laid 
under French superintendence аз economically as the Koglish 
one, considering the great experience our engineers have ; 
and the figures are a аран instance of the extravagance 
of French foreign policy. Our figures of the Anglo- 
American cable, laid in 1894, are taken from Mr. Dearlove's 
paper, published in a contemporary at that time. The errors 
in the figures given in this connection last week by the same 
journal apparently escaped their reader’s notice. 
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Death of ове of Mr. Marconi Assistants.—We 
announce with sincere regret that Mr. Edward Edwin 
Glanville, of Trinity College, an assistant to Mr. 
Marconi, met with a fearful death on Tuesday at 
Rathlin Island, off Antrim coast, by falling over a cliff 300 
feet high. Mr. Marconi and another assistant were at the 
time at Ballycastle, on the mainland, conducting experimenta 
in wireless telegraphy with the deceased on the island, which 
is some miles off the coast. 


Eleetrelytic Iron.—In the spring of 1897, F. Haber had 
opportunities for inspecting the electrotype methods used by 
the Government printers of bank notes in Germany and 
Austria. The resulta of his work are given in the Zeitschrift 
für Elektrochemie, IV, 410. Both in Russia and in the 
latter arg the notes are printed from stec]-faced electro- 
types, made 
prepared according to Klein's formula (ferrous and magne- 
sinm sulpbates), under conditions of temperatare and current 
density which have not been divulged. The latter is oer- 
tainly v аа : plate onl S mm. in thickness 
requires 14 months for deposition. e. plates prepared in 
this way have the вррзатадое of steel-faced copper plates ; 
the under side is slightly rough, but the author did not 
observe any of the oval pittings spoken of by Lenz in his 
earlier paper. on this subject. The thin iron electrotypes 


prepared as above are backed by copper in the usual manner. 
Their advan lies in the fineness and hardness of the metal 
which is first eposited 


‚ and in the delicacy of the copy of 
the original which. is thus obtained. The other plan of 
preparing these p'ates, first to obtain a copper electrotype of 
the original, and then to face this with iron by. suspension 
as cathode in the above bath of ferrous and magnesium sul- 
phates. The printing results are, however, not nearly so 
good as when the former method is employed. These р 
coated with iron сап be used for а much.larger number of 
impressions than those of co alone. The author notes 
that the first deposit of electrolytio iron is harder than the 
sacoedin 5 that the b in hardness E 
m the proportion o en present in the 
deposit. The dimdvantage of these cop see backed iron 
plates is that they can only be renewed by the repetition of 
the whole process, whereas the iron-faced copper electrot 

can have their faces renewed in afew minutes, Е. Ha 
had an opportunity of examining the chemical constitution 
of one of the plates deposited pea i to the methods used 
by the Austrian bank-note printers, The plate was 8 mm. 
thick, and could be bent double without fracture. Left for 
three-qaarters of a year in a damp laboratory atmosphere, it 
showed no apparent sigos of rusting. The original paper 
contains details of the gravimetric method employed for 
determining the hydrogen contained in this iron. He 
obtained a mean percentage of 0°015 percent., which worked 
out toa volume ratio of hydrogen to iron of 17:3, or to a 
volume ratio of 12:0 when corrected for the errorg of analysis. 
Lenz obtained volume ratios of hydrogen to iron varying 
from 18'4 to 16:8 in his experiment upon electrolytic iron, 
F. Haber next undertook the investigation of the conditions 
necessary in order to obtain a maximum amonnt of hydrogen 
in the deposited iron. Using a current density of 2,140 
amperes per square foot, he obtained a ре containing 
from 0:085 рег cent. to 0:110 per cent. of hydrogen. This 
сатан a mean volume ratio (hydrogen to iron) of 112. Lens 
obtained ratios between 105 and 129 for this type of iron 
deposit. The latter found, in addition to bydrogen, carbonio 
acid, carbonic oxide, and nitrogen gas present in electrolytio 
iron, but the author has not had an opportunity for verifying 
these resulta. The deposit obtained by continued use of the 
high current density just named was perfect in every ct, 
with the exception of its tendency to cause curvae of th 
cathode. The author overcame this by using a revolving 
cylinder as cathode, within a larger iron tube, which acted as 
anode. If the electrolytic iron be heated in a Bunsen flame, 
the hydrogen and other gases escape with small explosions, 
and the remaining metal is then found to have lost its hard- 
ness, but is still less soft and pliant than wrought-iron of a 
similar thickness. In conclusion, F. Haber states his opinion 
that iron containing hydrogen undergoes change in physical 
structure with time. He commenced experiments bearing 
upon this point, with intermittent currents, but these are not 
yet completed, i 


y electrolytio deposition of iron from a bath. 


Decomposition of Compounds by Electrical Oscil- 
lations.—In some recent experiments by. Alexander de 
Hemptinne, various organic compounds were exposed in the 
gaseous state, at low , to the inflaence of electrical 
oscillations, and the decomposition uotis were examined. 
From methylic and ethylio alcohols, mixtures of carbonic 
oxide, carbonic anhydride, hydrogen, and methane of ethane 
are obtained, and as the quantity of oxides of carbon is 
diminished if the decomposition occurs in the presence of 

osphorus, the author considers these compounds to be 

ue to secondary actions, the primary reaction being — 
sented by CH, OH CH O; ogous 5 ns- 
occur in the cases of propylio, isopropylio, allylia 
alcohols. With acetone and propaldehyde, however, the 
presence of phosphorus causes no diminution in the quantity 
of oxides of carbon; these are hence produced in the primary 
decomposition, which is in each case OHO = CH CO. 
Acetaldehyde undergoes an analogous decomposition, but 
acetic and propionic acids decomposes with the formation of 
oxygen and the unsaturated hydrocarbon. Methylio acetate 
and ethylio formate give the same decomposition products, 
and the chemical formula gives no indication, in the author a 
opinion, of where the strongest mechanical attraction occurs. 
A few liquids were also exposed to the oscillatory discharge, 
and glycerol, glycol, glyoxal, glyceric acid, and oxalic acid, 
were all found to be partially decomposed. Phenol and 
benzoic acid yielded oxides of carbon and hydrogen, and 
resinous compounas, the latter, together with h and 
apetylene, also being formed from benzene. The above is 
an abstract of a paper in the Zeitschrift fiir Physikalische 
Chemie, 1898, xxv., 284, by Alexander de Hemptinne. | 


Electric Lighting of Balmoral Castle.—Mr. W. H. 
Massey writes from Osborne :—'* My attention has just been 
called to the note in your issue of the 19th inst., and although 
it is useless to attempt to overtake a lie when once well started 


llth inst.) that 


Power Station Tests.—As we go to press 
letter comes to hand from Mr. A. K. Taylor be 
allowed to point out what appears to be an error in your 
issue of the 19th inst ? At the end of an extract from the 


engi at £300 per annum. The duties include 
the devising of a scheme for electric lighting for Greenock 
and contiguous districta, and carrying same into effect. 
111 to be sent to the Town Clerk by 31st inst. at 
12 o'clock. 


NEW OOMPANIES REGISTERED. 


Berry's Electrical Company, Limited (58,587).— 
This company was on August 17th, with a tal of 
£3,000 in £1 shares, to acquire and carry on the business of electrical 
and mechanical engineers, machine tool makers, iron and brass 
founders, consulting en peste: machinery agents, and mill furnishers 
now carried on by Ricbard Berry and Francis Wareing ав 
The subscribers (with one share each) are:—John B. i 
117—119, Newtown Row, Birmingham, manufacturer; 
Wareing, 18, Richmond Road, Olton, Warwick, clerk; Albert E. 
Chatterley, 117—119, Newtown Row, Birmingham, manager; Richard 
peony 7, St. Martin's Row, Birmingham, electrical engineer; Walter 
G. Floyd, 48, Cherry Street, Birmingham, accountant; Percy N. 
Ohatterley, 7, St. Martin's Row, Birmingham, electrical engineer; 
Edward Rowlands, 41, Temple Bow, Birmingham, solicitor. The 
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number of. nM M. стое 
five; the subscribers are to appoint the first; qualification, £ 
remuneration м the company may determine 


чыт 68000 


Robert Hilton, 110, Platt Street, Moss Side, Manchester, ешр! 

and George Maskew, 21, Wade Street, Halifax. The number o 

directors is not to Бе less than two nor more than seven ; the first 
are Rowland Siddall and Thomas Hilton; qualification, 100 shares ; 

remuneration as fixed by the company. 


—This eom yop cp. им registered on August 18th, with a capital of 
£18 (700 deferred ), to carry on the business of eleo- 
tricians, electrical en amd and producers of Mei by water 


наи 

Leyton, E, clerk; E. Dowdeswell, 33, Oranleigh Road, West Green, 
N., clerk; Robert О. Kirkman, The Limes, Stafford Road, Wallington, 

Burrey, clerk; and John T. Brice, 44, Roderick Road, Gospel Oak, 
mover The number of directors is not to be lees than two nor more 
Man dod tha fra ane ало» Lord Kelvin, O. O. 
Macrae, M. F. Armstrong, J. Н. Lukach, and G. Anderson; qualifica- 
tion, 10 deferred shares; remuneration, £1,000 per annum, divided 


Falcori Iron Works, Limited (58.607).— This oom- 
pany was registered on August 19th, with a ca анаа £5,000 in £1 
shares, to enter into an agreement with J. Wild & Co., Limited, and 
others, and to carry on the business of and 


hester, yarn agent: J. Wild, 548, Oldham Road, 


8. 
Halton, 16, Clegg Street, Oldham, acoountant; James J. Mannock, 
73, Greengate Street, Oldbam, works manager. Registered without 
articles of association. Registered office, Faloon Street Oldham, 


© George Lock & Co., Limited (58,612).—This company 
was registered on August 19th, with a capital of £10,000 in £10 
shares, to take over the assets of а company of the same title, and to 

carry on the business of builders, decorators, fu silk mercers, 
gas and electric light fitters, &c. The subscribers with one né liars 
each) are :— W. Farrier, 16, High Street, Homerton, ; James M. 
Goddard, The Mount, Shiere, Surrey, gentleman; Harry F. Newman, 
28, Hithiron Road, Poole Park, a S. W., printer ; J. J. Hulse, 
34, Hugon Road, Falham, printer; tt, 173, Olarence 
„N. W., printer's reader ; J. Sullivan, 21, Trott Street, Battersea, 
W., d W. Lock duy Halse, 94, Hugo Road, Fulham, 8.W., 
is the first managing director, with £1,000 per 


A 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


_ Electrical Power г Storage Company, Limited (30,813). 
Mr rr ышы return was filed on August !4th. The 
£100,500 in £5 shares (100 founders). 66 founders’ and 
ordinary shares have been taken up, and 15,220 ordinary shares 
5’ £5 per share has called on the founders’, 
and £3 рег share on the remaining ordinary. £10,200 бе. 1d. has 
been paid, including £474 бе. 14. paid on 409 (4 founders’ aud 405 
a) shares forfeited. 


Electricity Supply Company for Spain, Limited 


39,103 9 ual return 
б hole ospital ot £100,000 in £ in £5 shares ie (100 D ende) war gie 
The founders’ аа aro ы жәй пэни se paid and £60 500 
has bon. nd on the ordinary. 

Ernest G. Denner & Co., Limited (56,777).—This 
company’s annual return was filed on August 


out of a capital of £5,000in £1 shares; £256 has 
and 41 win arrears, Ё À 88 


Hi 


H 


; James H. Fisher, 9, 


9th, when 256 shares. 


F. W. Smith & Co., Limited (56, 0р This eom- 

y's statutory return was filed on July 20th, when shares were 
ата Даа Фуну ЧН £5 shares. es per share has 
been called, and £812 10s. paid, leaving £187 10s. in arrears. 


| | 
CITY NOTES. 


Consolidated Telephone Construction and Manufac- 
turing Company, Limited. 


Ма. О. L. W. Frrzasmnarp preeided on Thursday last week over an ex- 
55355 meeting of tre above company held at Winchester 
House, “To consider the present position of the company, and to 

ass such resolution or resolutions as the continuance or renun hin 


enry 
of the company, be the е liquidators; and (3) That the remuneration ot 
the liquidators be at the 


the 

had como to take such a step. A circular was issued last year 
which showed that the board had an overwhelming number of 8 
tbe figures being 109,000 for the board and 19,100 against, while 
20,000 shares held by the board were not included in the 109,000. 
That showed them how absolutely bond лае was the action of the 
board on bebalf of the shareholders in calling that extraordinary 
meeting to propose the voluntary liquidation of the company. They 
Hight MM NOM пес ошый Шы COS of opinion. must 
remember that they hoped a deal from the removal of fac- 
tory to Coven t those hopes had unfortunately not been ful- 
filled. That which had really decided them was 
factory tradiog account for the past year, and the 

keep the factory going. 'They bad tried to take up various other 
manufactures without any succese—indeed, they resulted in loss 
instead of a profit, In 1897 their trading profit was £2,021, and this 
year it was £92; but they bad an increase of stock in 1898 from 
ET £9,260, an increase of £1,348, which was further loss as 


4 
3 
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them in still struggling on, and he for one 8 

on the business merely 
salaries. Their sales for the last 43 "months had been 23,100 
they had £1,700 vip orders in hand, 1 со 
тегу What suggested to 8 was & 
liquidation, conducted with all economy. This liquidation could n 
be hurried if the shareholders were to derive much benefit out 
rw bus! оа ои Й plant and Kent (4) the pei pri 

usiness, inclu an e 
Wire business: and (3) in ents and book debts. They woul 
try first to dispose of the V 
unable to do that, to execu VV 
run, 


1 


PLEBE 


Oompany depended on their ability to sell tha 

20,000 erence, and 189,000 ordinary shares of the Edison Gower- 
Bell hone Company were also endent on what the 
Anglo-P Telephone “Company oruld be sold for. In con- 
nection 1 Edison Gower-Bell Oompany, they a 
law suit Belgium which would be carried on by them 


to the bitter е end. Во far they had received about £14,000 from that 
action, which bad lasted 10 Jo They would, of course, do away 


3 пе near ded eid Of course it could be made to pay if 


. Here, however, he must pause, 

since they last met the Telephone Committee had issued a rt to 

the effect that the Post Office should compete with the National T'ele- 

рро ве Сорау, or else that licenses should be granted to agree 
ught the Post Office could do little against the 

азн ў because thoy were already in competition, and did not get 


22 
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on. Ifthe municipalities took it up there was a possibility of them 
E orders from them. In conclusion, the cbaitman said the 

refrained from asking for proxies, as they wished for an 
expression of opinion, which he asked the shareholders to give before 
he moved any resolution. 

Mr. WooLLEY strongly deprecated the throwing up of the sponge, 
in view of the report of the Select Committee on Telephones. The 
pertinent question was whether their factory was conducted in an 
energetic and proper way, so that they were losing on their merits. 
He unders that their revenue from investments was increasing, 
and he could see no reason for putting the resolution. 

Mr. BPENCER asked whether the sales in the past three months 
compared favourably with those in the corresponding period of last 
year. 


to wind up, and he advocated calling in an expert to реу 


and to poe qe: the company. He believed they 
had good prospects, and that they would have staunch friends in the 
Post Office, and he thought they would be well supported by the 
municipilities. 

Mr. Buck, who said he advocated liquidation two years ago, con- 
sidered now that liquidation would be wrong. He had altered his 

inion solely on account of the find of the Select Committee on 

phones, for he considered if municipalities were granted licenses, 
they would get a fair share of the work. 

Mr. Broor said that compared with telephone construction com- 
panies in cther countries, their business was extremely small. He 
thought the outcome would be that the Government would take up 
the business of telephones, but would only use such competition to 
lower the terms of the National Telephone Oompany. There was no 
guarantee that if licenses were granted that orders would come to 
them, and he advocated liquidation. 

After a lengthy discussion, it was agreed, on the motion of Bir 
Alex. Armetrong, seconded by Mr. Woolley, that an inquiry be 
made by a committee consisting of Mesers. Stoop, Lawson, and 
Woolley (shareholders), and Bir Alex. Armstrong and Mr. G:éwin 
(directors), with the assistance of an expert, into the prospects 
the company, and that the committee should report at a future 
meeting to be called by the chairman. 


Improved Electric Glow Lamp Company. 


Mn. Hanny F. Jozi presided on er over the second annual 
p meeting of the above company, held at the Cannon Street 


The Оналзвмли, in moving the adoption of the report, having 
apologised for the absence of several members of the board, said the 
balance-sheet showed that the company was now in a healthy and 
prosperous condition, with a balance on the right side, and he con- 
gratulated the shareholders on the fact that their company, with an 
entirely novel, although very beautiful and useful form of electric 
lamp, so quickly been able to establish their business and to 
become a paying concern. He was pleased to say that the sale of the 
companys patent lamps was increasing very rapidly, and indications 
showed that the present year’s business would more than double 
that of last year. Тое directors were pushing the business to the 
best of their ability; they bad appointed many agents in the United 
oo and E er о: ся of 55 world. Quite гуса 
the аттап or and su every principal town 
and district in Australasia, and were ale: doing the same in other of 
the colonies. The present balance-sheet showed that they had written 
off £10,765 4s. 2d. This amount consisted of £3,863 9s. 9d carried over 
from 1897, and also suspenss accounts to the extent of nearly £7,000, 
which appeared in the balance-she2t of 1897. The directors might have 
spread the writing off the suspense accounts over a number of years, 
and that would have enabled them to pay a small dividend this year ; 
but after careful consideration, they thought it advisable to clear 
them off at once, and so place the company in a sound fioaucial con- 
dition. Any profits now earned in the present year would be avail- 
able for paying dividends, whilst the capital of the company re- 
mained intact, and owing to the increase of the business, the 
available ready money was wanted. Although the amount wiitten 
off appeared to be a large опе, it should not be taken as a loss 
in trading; the greater et was ү! in establishing the 
companya business, viz., ising, exhibitions, arranging agencies, 
&c. The directors were very p to say that these initial expenses 
would not be continued іп the future, the advantages of the lampe 
were becomirg well known and appreciated, the company's business 
was now firmly establisbed as а commercial concern, a connec- 
tion had been made, and the company had over 1,000 customers on 
their books, with many agents under contract to take large numbers 
of lamps per annum. The management of the company had been 
entirely reorganised during the past six months, unnecessary expenses 
had been cut down, a more efficient staff engaged under the manage- 
ment of an executive committee of the directors; the policy of the 
directors now was:—1. To make their business pay as an industrial’ 
concern; and 2. To uphold and strengthen their patente, as well as 
to sell their foreign patents to the best advantage of the shareholders. 
The company's lamps were patented in all the principal countries of 
the world, and it might surprise the shareholders to know that they 
possessed over 50 patente, as well as 1egistered designs. To show the 
value of there patents, it need only be mentioned that the directors: 
had recently sold the French, Belgian, and Spanish patents for 


£25,000, and of this the substantial amount of £12,500 had 


been received in cash, which bad enabled the directors to 
provide for and write off the ир and other accounts, and to 
place the company on its present footing. The American, German, 


and Austrian patents were now under offer st most advantageous 
terms, which if realised would pay a dividend of over 50 per ceut. on, 
the capital of the company. e directors had also sold their Swiss: 
patents at a considerable profit. The directors had granted licenses 
for the manufacture of their lamps, amongst others, to the Edison-. 
Swan Company and the Sunbeam Lamp Company. All contractors 
to the company were now bound under license £o se the 
validity of the company's patents, and the directors were grant-. 
ing licenses for salo under royalties. The policy of granting licenses 
safeguards the patents and property of the company. Asa part of. 
their new policy, the directors had introduced new forms of opal. 
reflector lamps, they had pre and issued many thousands of the 
new and very effective illustrated price catalogue, and the directors, 
had obtained new. patents for the manufacture of these opal refiector 
lamps, as well as ап improved process of silvering the lamps, thus, 
tha directors were meeting the requirements of their customers, 
and at the same time were adding to the value of their patente. 
There was already а very large demand for these lamps, and the. 
directors, by securing the patents for their manufacture, placed 
the company in a position to almost monopolise the trade in the. 
lamps. The directors had arranged for the manufacture of their 
lamps on a very large scale, and they felt certain of a vey large turn-, 
over. The directors were now prepared to supply 
shaped lamps as clear glass lamps in apy voltage, 
ments of their customers. Asa resalt of their 
to enable them to any on their inc i | 
would require additional working capital. The working capital of 
the company was a small one—about £20,000 only—and of this 
nearly £19,000 was locked up in stock necessary to enable them to 
supply orders quickly. The sppealod to the shareholders 
to come forward to assist them in their efforts to make their pro 
more valuable, and ask the shareholders to take the 12,500 £1 shares. 
now to be issued at par. The directors could create other forms of 
shares, but as this would place the original shareholders at a dis- 
advantage, they submitted those ordinary shares for issue before. 
taking any other course. The shareholders might rely upon tho. 
directors safeguardiog their interests and doing all that is possible for 
the advantage of tho company. . | 

ME SPRAKMAN seconded the motion, which was agreed to unani - 
mously. | | 


The Chloride Electrical Storage Syndicate, Limited, 


THE ordinary annual general meeting of the above company was heid 
at Olifton Junction, nr. Mauchester, on Tuesday, the 19th inst., 
F. H. Bowman, oe re F.R.8, in the chair. The notice con- 
vening the meeting having been read by the secretary, the directors" 
report and statemerits of accounts for the year ending June 90th, 1898, 
were received and adopted. A dividend at the rate of 7 per cent. per 
annum was declared on the “A” shares for the ended June, 
1898. The retiring director and auditors were ted, and a vote: 
of thanks passed to the chairman and directors. 


Aluminium Company, Limited.—The report for the 
12 months ended Jane 30th shows a gross profit of £17,190. This 
sam, together with £1,447 brought forward, less the amount pf £1,157, 
which rema:ned to ba written off the expenses of issuing the new. 
debenture stock, leaves а balance of £6,938, after providing for deben- 
ture interest and fixed charges. The directors recommend a dividend 
of £10 per cent. for the year on the “ A” shares, which will absorb. 
£6,000, leaving £938 to be carried forward. 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee have ordered the undermentioned securities to be quoted in 
the Official List :—Electric Construction Company, Limited, 8,657, 
7 per cent. cumulative preference shares of £2 each, fally paid, Nos. 
16,844 to 25,000. i 

Applications have been made to the Stock Exchange Committee to 
appoint а special settling day in and to grant a quotation to: 
London Electric Supply Corporation, Limited—Ordinary shares of 
£3 each ; 6 per cent. preference shares of £5 each; and 5 per cent. 
mortgage debenturee. 


TRAFFIC RECEIPTS. 


The Bristol Tramways and Carriage Company 6 for she 
week ending August 19th, 1896, were 1911 46. Ad. : period 
1897, £2,691 is. 1d.; increase, £1,250 8а. 1d. 


for the week end-. 


The City and South London Railway Company.—The гесеї 
ing August 21st, 1808, were £1,044; week en Augu and, 1997, £1,021; 
increase, £28; total reeeipts for half-year, 27,899 ; corresponding: 


period, 1897, 27,314 ; increase, £515. 
The Dover Corporation Electric Tramways.—The recei for the week: 
. ending August 20th, 1898, were £272 158. 11d.; total ега to August 20th, 
1996, £4,794 2s. 4d. | 
The Dublin Southern District (Electric) Tramways Company.—The receipts for 
the week yo Аа 19th, 1898, were £1,250 17s.; corresponding week 
last year, £722 8s. 6d.; increase, £528 8s, 68. ; carried, 107, 702; 
corresponding week last year, 100,568; 3 
te to date last year, 26,068 17 
1 .; mileage open, 9 miles, against 8 miles last year. | 
The Liverpool Overhead Railway Company.—The receipts for the week ending 
August 92154, 1898, amounted to 21,664; corresponding week last year, 
£1,518; increase, £146, i | : 
The Western and Brasilian Telegraph Company, Limited.—The receipts for 
the week ending' August 19t зов, after dod ig 17 per dent. of the’ 
gross receipts payable to the London Platino- elegraph Oom- - 
pany, Limited, were 28,584. 


8. 94.; increase 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


| | | Stook| Closing | _ Closing — 
Present or Dividends for 
NAMB. ; , 

Issue. | mH the last three years. | . | 3 Figs tom 
.. a aa aa EA r ns уа е узе с уеде ree ON jj ыы юз. unl FOR 
| | 1895. , 1:96. 1897. | | Highest. Lowest 

137, 007 African Direct Telegraph, 4 % Debs. ác Se ty i004 90 | 100 —104 100 —104 a 

25,000 | Amazon Telegraph, shares  ... e is i „ ТӨ i 6 — 7 в 7 

125,000 Do. do. 5% Debs. Re. 1000... 92 — 95 | 92 — 95 

923,960! Anglo-American Telegraph —... — ... .. ... . Stock £2 9s £2 188 3 64 — 67 | 64 — 67 64 | ... 

8,088,0201 Do. do. 6 95 Pref. esse e (Stock £4 1880 68 6 115 —116 115 —116 116 |115 
3,038,020! Do. do. Deferred... 2 im a Stock. | .. |15 — 15 |15]— 15} 157 | 158 
130,000 | Brazilian Submarine Telegraph 1 ТФ 7 Y 152— 1 15j— 161 161 | 16; 
75,0001 Do. do. Debs. 2nd series, 1 1906 .. 111 —115 111 —115 T $ed 


44,000 | Chili Telephone, Nos. 1 to HR 000 at и 
10,000,000$ Commercial Cable oo | 
918,2971 Do. do. Sterling 500 year 4 % Deb. Stock Red. Шок 


4% 22— 3ixd 24— 34 
18 % 180 —190 180 —190 |... | ... 
104 —10 105 ~ 1064 | 1054 


7 
5 T 
4 4 @ 
7 8 
324,850 , Consolidated Telephone Construction aud Mannfactorng 10/- 149 2 2 M | ge E" 
16,000 | Cuba Telegraph .. 5 10,85, 8 7 7 Р P | HL 1 81 72 
6,00 Do. 10 % Pref. dx s 10 10 % 10 95 10 18 16 | 15 — 16 z 
12,931 | Direct Spanish Telegraph .. а 5 | 4 4 4 4— 65 5 
6,00 Do. do. 10 Ф Cum. "Pref. aeh 5 10 10 10 : 10 — 11 ioe — 11 
30,0001, Do. do. 44 % Debs., Nos. 1 to 6000 .. 50 43 44 44% 102 — 105 102 —105% | ... ЮЕ 
60,7101 Direct United States Cable  ... ..| 20 24 2406 | .. 111 Hj 111— 0$ | Hj, 113 
120,000 ! Direct West India Cable, 44 95 Reg. “Dob. 100 | ... e бз 100—103. 100 —103 2n A 
400,000 , Eastern Telegraph, Nos. 1 Peace too ses , 10 | 64% | 84% 7 % | Y74— 177 | 174— 18 | 171 173 
1,295, oe Do. 34% Pref. Stock 85 „100 |. |. 102 —108 103 —106 105 104 
Do. 5 T Debs., repayable d urit "1899... 100 5 % 5 Ф 5 % 100 —103 100 —103 "m le 
Кас Do. Mort. Deb. Stock Red. . . Stock 4 4 ф 4 124 —128 124 —128 1211 
250, 000 dard A Australasia € China Telegraph 10 7 7 7 171— 173 17—17 1713 178 
о 5 us. Gov. Sub.) Deb., 1900, red. апп. | 
25,200! drgs., reg. 1—1 ‚049, 8,976—4, 328 100 5 5 5 % | 99 —103 ji —103 
100, 5001 Do. do. Bearer, 1, 050—8, 975, 4, 327—6, 100 | 5 5 $ 5 100 —103 100 —103 
820,0001 " Do. 1% Deb. duin sie dux iue Stock 4 4 4 123 —127 |123 —127 s 
astern and South African Telegraph, 5% Mort. De Т sss 
85,1001) { 1900 red. ann. drgs., Reg. Nos. 1 to 2,343 J| 100 | 9 “ | 5 . | 99-103 99 —108 | m | .. 
46, 5007 Do. do. do. to bearer, 2,344 to 5,500 | 100 5 5 .. 100 —103 100 —103 fed 
300, 0001, Do. 4% Mort. Debs., Nos. 1 to 3,000, red. 1909 100 4 4 .. 101 —10+ 102 —105 1034 
200,0001! Do. 4% Reg. Mt. Debs. (Mauritius 8 Sub. 51 18,000 25 4 4 .. 104 —107% 104 —107% | ... |... 
150,221 Globe еейар a and Trust à 10 | 44 95 4495 | 119— 121 111 — 124 12] | 111 
80,042 о. 6 % Pre f. s ias . 10/6 6 164— 17 161— 17 17 us 
150,000 | Great Northern Telegraph, of Copenhagen... ..| 10 10 10 10 29 — 30 29 — 30 29%, 29] 
160,0001 Do. do. do. do. 5 Y Debs. ... | 100 | 5 5 5 102 —105 (103 —106 105 | 1044 
` 97,000 | Halifax & Bermuda Cable, 4495 Ist. Mt. Dbs., w'n. 1-1, 200, rd.| 100 |... as .. {100 —104 100 —104 
17,000 | Indo-European Telegraph P 25 10 10 10 51 — 54 51 — 54 53 
100, 000 London Platino-Brazilian Telegraph, 6 % Debs .. ... 100 6 6 6 110 —113 110 —113 
28,000 | Montevideo Telephone, 6 % Pref., Nos. 1 to 28,000 oss 5 4 4 4 21— 21 2 23 
484,597 | National Telephone, 1 to 484,507  ..  ...  .. 5 53% | 5% 6 bi— 59 | 51— 53 50 58 
15,000 Do. 6 9, Cum. let Pref. ... oA ..| 1016 6 6 15 —17 14 — 16 
15,000 ! Do. 6 X, Cum. 2nd Pref. ... -| 06% е 95 15—17 15—17 | 
250,000 | Do. 5 Y Non-cum. 3rd Pref., 1 to 250, 000 5 5 A 5 51— 54 | 51— Sh 53 
1,829,4711| Do. 849, Deb. Stock Red. Bi 34% | 3425 | 34% | 100—105 100 —105 | 104 | 103} 
171,504 , Oriental Telephone dod Elec., Nos. 1 to 171,504, fully paid 1:6 6 5 §— 
100,000}; Pacific and European Tel., 4 %, Guar. Debs., 1 to 1,000... | 100 | 4 4 4 105 —108 : 
11,839 | Beuter's ... Se dvi Bos s dive 8 | 5 5 5 8 — 9 А 
3,381 | Submarine Cables Trust. sas T ET i. e. |Cert.| ... d "T 136 —141 
58,000 | United Eier Plate Telephone ТЯ : 5 4 5% 16951 4 41— 4j 
146,7331 do. 5% Debs. ... Stock 5 РА ii 103 —106 
15,000 | West i Telegraph, 7,501 to 23,109 ... ..| 10'4 nil nil 84— 34— : 
213,4001 Do. do. б * Debs. . 100 | 6 5 5 A 100 —108 ; 
80,008 | West Coast of America, Nos. 1—30, 000 and 53, 001—538, 008 T ris "e — 
150,000 Do. do. 4% Debs., 1—1 ,500 gua. by Braz. Sub. Tel. | 100 s zi 
64,200 | Western and Brasilian Telegraph T ..| 16 | 8 2 81 
83,129 Do. do. do. 5% Pref. Ord. ... 465 71 5 5 5 
88,129 Do. do. do. Def. Ord. aes 71 1 ni $ 
889,521 Do. do. do. 4 % Deb. Btock Red. vee [Stock ... js га 
88,321 | West India and Panama Telegraph .. „| 10, ji 
84,568 Ро. до. 32. 6 F: Cum. Ist Pref. ...| 10 6 
4,609 Do. do. Cum. 2nd Pref. . 10 | 6 
80,0001 Do. do. d 5% Dis. Nos. 1 to 1, 800 100 5 
1,163, 0005 Western Union of 0.8. Telegraph, 7 Ф 1st Mort. Bonds $1000 7 
160,100? Do. do. do. 6 95 Ster. Bonds 100 | 6 


ELECTRICITY SUPPLY COMPANIES. 


— et — 


Í | 
30,000 | Charing Cross and Strand Electricity Supply 255 м 5 | 5% 6 Ф 7% 12 — 18 xd 12 — 13 
20,000 ! Do. do. do. do.  4j9,Cum.Pref.| 5| . | 54g— 6а 6 — HM 
26,000 Chelsea Electricity Supply, Ord., Nos. 1 to 10,277. 55 5 7 6 $ | M4— 94 | 8}— 9 
60,000 ' Do. do. do. 44 % Deb. Stock Red.. Stock 44 44 44% 113 —115 113 —115 Е б 2a 
50,000 City of London Electric Lighting, [E 40,001—90,000 ... | 10 | & 7 Ф 10% 25 — 26 25 — 26 25} | 25 
10, 00 Do. Prov. Certe. Nos. 90,001 to 100,000 £5 ‚рор... „„ „ | 24— 254 25 — 26 ` = 
40,000 Do. Cum. Pref., 1 to 40,000 ... | 1016 ф 6 & 6 $ ' 164— 174 | 164— 174 | 1013 is 
400,000 Do. 5% Deb. Stock, "Scrip. (iss. at £115) all paid 165 5 5 125 — 130 125 —180 129 | 128 
30,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—80,000 | 10 nil nil nil 13 — 14 13 — 14 „ә 
10, 000 Do. do. do. Nos. 30, 001 to 40,000 £6 paid. 10 ... Р 5; Si— 95 841— 9 
20,000 | Do. do. do. 6% Pref., 40,001—60,000 | 10 |6 „ 6% 6 „ | 14 — 15 14 — 15 
17,400 ; Edmundsons Elec. Corp., Ord. Shares 1—17, 400 . 5| .. *. |5% 5 — 53 5 — 53 
10,000 | House-to- don Electric Light Supply, Ord., 101 to 10, 100 B. os su |4 81— 9 84— 94 
10,000 | do. 7 95 Cum. Pref.. 5 7 7 $ 7 — 1 91— 1¢ 
62,400 „Metropolitan Electric Supply, 101 to 62, 500 10 4 5 6 154— 163 16 — 17 16! 16 
000 Do. 44 Y First Mortgage Debenture Stock es 4 — 43 4495 116 —120 116 —120 
6,452 Notting Hill Electric Lighting E 10 | 2 49169 15 — 16 15 — 16 
31,980 St. James's and Pall Mall Electric Light, Ord. .. 5,7195 10455 143 18 — 17 164— 174 17} | 1617 
20,000 | Do. do. И Pref., 20,081 to 40,080 6,775 7 7 9 — 10 9 — 10 
50, 000 Do. do. Deb. Stock Red.. Stock |4 105 —108 105 —108 | 
43,341 | South London Electricity NE Ord., £2 paid ... d 5 » | 3 — 31 3 — 34 is 
79,900 : Westminster Electric Supply, Ord., 101 to 80,000 a 5 7 [4 9 [4 12 [4 | 15 — 16 “ 151— 104 | 16} | 16 
П] : | | | | | 
+ Subject to Founder’s Shares, t Quotations on Liverpool Stock Exchange. 
} Unless otherwise stated all shares are fully paid. 1 Dividends paid in deferred share warrants, profits being used as capital, 
Dividends marked z are for a year consisting of the latter part of one year and the first part of the next, 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Stock 
Present NAME. or Dividends for Closing Closing | during week 
durs the last three years. Aut lith Pariter 94th. ИС "" 
1896. | 1896. Highest. Lowest 
80,000 pua p POE PON UNES. wa sis 164— 17 164— 17 164 |... 
о. o. 6 um. 30,001—40, 000 
10,000 болыл scat alla Е 10 100— 11 13 14 133 18 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 2495| ай | ml | 13— 2 lg— 2 1H ц 
90,000 Do. do. Non-cum. 6 Pref., 1 to 90, 000 2 8 nil 4 5 21— 28 2)— 28 21 2} 
125,000. Do. do. 4 44 Perp. Deb. Stock Stock; ... Ss 110 —114 110 —114 e га 
50,000 К Ро. TN P à ct та! Deb. Stock Red. Stock 102—106 [102 —105 T 73 
19,894 | Central London Railway, же 10 92— 1 92— 1 102, 10 
129,179 Do. do. do. £6 paid 10 52— e 52— 64 iis a 
59,254 Do. do. Pref. half-shares £1 paid a s : 1j— 1$ 1j— 1$ oa 
67,680 Do. do. Def. do. £5 pad 4— 4 4— 43 
630,0001 | City and South London Railway  .. ... Stock 14% 15% 18% 70 — 72 70 — 72 71 | 70 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £3 pd. 10 22— 3} 22— 8} 
32,008 | Crompton & Co., Nos. 1 to 32,008 ... 11— 2} | M— 2} 
82.850 Do. 5% 1st Mort. Reg. Debs., 1 to 748 of 89 — 94 80 — 94 
ý X ou ELA. sad 001 to 1,070 of £50 Red. d "S "s Ei = 
99,261 on & Swan 1 ** A" shares, £3 pd.11099,261 5 5 53 6 21— 211d 24— 2 
17,139 Do. do. do. „A Shares, 01—017,139 | 5 5 7 te 6 Ф des 3 ха! 4 — 5 P 
194,023 Do. do. do. 4 95 Deb. Stock Red. 100 |... C" . . {101 —108 101 —108 
110,000 | Electrio Construction, 1 to 110,000 ... 2 5 Y 6 6 ?38— 28 | 21— 23 25 2 
10,848 Do. do. 7 % Cum. Pref., 1 to 16,843 2| 7 7 7 8— 8 8— 3} 9A 34 
111,100 Do. do. 4% Perp. 1st Mort. Deb. Stock Stock| ... n .. 106 —107 |105 —107 105 
91,196 | Elmore's Patent 1 Depositing, 1 to 70,000 ... "2 ass d "m 8— — 6 ia 
07,275 | Elmore's Wire Manufacturing, 1 to 60,885, issued at 1 pm. 2j ui EM - i— f i— 1 
9,6001| Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 10 gu 7 7 9— 11 10 — 12 а. 
12,500 | Henley's (W. TUS Telegraph Works, Ord. ... . 10' 8 10 12 21 — 22 21 — 22 213 | 216 
3,000 Do. do. 7% Pref. ... 10 | 136 7 7 Ф| 181 — 1 183 — 12 ũ T 
50,000 Po. do. do. 44 Mort. Deb. Stock... Stock 43 43% 449112 —117 112 —117 116 
50,000 India-Rubber, Gutta-Percha and Telegraph Works 10 | 10 95, 10 10 211— 224 | 22 — 23 223 2255 
800,000 Do. do. do. 4 95 Ist Mort. Debs. | 100 |>... jak . . 102 —106 102 —106 106 | ... 
37,500 Liverpool Overhead Railway, Ord. is 10 | 2j 21 345 10 — 1 10 — 103 Е 
10,000 T Do. do. Pref., £10 paid 10 5 5 5 154— 16 153— 16 (ub. ^ е 
37,850 | Telegraph Construction and Maintenanoe ... 12 | 15 15 15 37 — 41 37 — 41 40 38 
160,000 Do. do. do. 5 95 Bonds, red. 1899 100 5%] 5 5 % 100 —103 100 —108 sats | З 
540,0000| Waterloo and City Railway, Ord. Stock... ..1100|.. |... 125 —130 126 —131 129 1283 


1 Quotations on Liverpool Stock 1 


Unless 5 stated all shares are fully paid. 


Dividends marked $ are for a year consisting of the latter part of one ar and the first part of the next. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


*Birmingham Electric Supply, ш #5 (fully paid) 104. 
British Aluminium, Ordinary, 104—11 ; 7 % Pref., 121—121. 
House-to-House, 4495 Debentures of £100 105—108. 
Kensington and Knightsbridge Electric Lighting, Ordinary s 
£5 (fully paid) 14—16; lst Preference Cumulative 6%, £5 
Чоу paid), 8—81. oo 105—108. Dividend, 1897, 
hares 10 
E: From Birmingham Share List. 


| 

CHEMICALS, &o. This week. Last week. Inorease or 
Кы LUN. 3 
a Acid, Н 5 per owt. b/ 5/ | 
a $ рег cwt. / 
a „ Oxallo : . perowt. 82/ 83/ 
а „ Zulphurio . рег cwt. 5/6 5/6 
а Ammoniac, Bal per ton 87; 81! 
а Ammonia, Muriate (grey) per ton £19 ; £19 | 

"E (wh ne) per ton £26 £26 | 

a Bleschin wder . perton £6 15 £6 15 | 
a Bisulphide Tot Carbon . per ton £15 | £15 | 
а Вогах “© per ton £14 £14 | 
a Benzole ( (90 % . per gal. UR | 7j- 
a » (50/90°; . per gal. 5/6 | 5/6 | 
a Copper Sulphate... per ton 216 10 £16 10 
a Lead, Nitrate . perton £28 | £23 | 
а „ White Sugar . per ton £80 £80 i 
а „ Peroxide .. К per ton £21 £77 > 
a Methylated Spirit т! 3/9 | 29 
а pb wa Solvent (90 ^ m at 

wee per gal. 5/6 5/6 
a Potash, ichromate, in casks. . per ib. 4d. 4d. 
: » Caustic (15/80 % . per юп 294 £94 н 

Bisulphate $ .. per ton £35 £35 А 

а а Shellac $5 ў .. рег cwt. 64/- 64/- | 
a Bulphate of Magnesia . ET .. per ton #410 £4 10 
a Bulphur, Sublimed Flowers .. per ton | £6 10 £6 10 
a n» Recovered . per ton £510 25 10 | 
a » per ton £5 £5 
a Boda, Caustic ic (white 70 % per ton 48 15 | 48 15 | 
a „ talss es ton £8 £8 
а „ Bichromate, casks per lb 84d. | 


| | | , i Dub neues 


Quotations supplied by Messrs. G. Boor & Co. 
The British Aluminium Co., Ltd. 
Messrs. Thos. Bolton & Sons. 


97 ge 99 » 
„ The India-Rubber, G.-P., and Teleg. Works Co. Ltd 
& Shakspeare. 


Messrs. James 
Jackson & Till. 


we * „з сед 


Bank rate of discount 24 per cent. (June 30th. 1898). 


MARKET QUOTATIONS, Wednesday, August 24th. 


London Electric Supply Corporation, £5 Ordinary, 3$—4]. 

National Electric Free Wiring, 58. paid, yẹ dis to JA pm. 

*T. Parker, £10 (fully paid), 134. 

Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
paid, 8—84. Dividend for 1896—6%. 


— — 


— 
— — 


| or 
METALS, &c. This week. Last week. ok етее 
b Aluminium Wire, in ton lots.. per ton ^o £14 £994 | ө 
is Sheet, in ton lots. . per ton — £191 £191 е 
PR (rolled metal 2" to 12") basis per Ib. ela: ae =? 
с „ Tube (brazed) .. .. perlb. ; T 3 
Wire, basis А .. perlb. | 64d. se es 
° сов Cl Clay per ton | ; £s 
d Carbon (graphite) per ton ae Yt 
e Charooa s .. per ton ! ee as 
f Ebonite Roa’ 1. .. per tb. 8/ 85. 
» eet oe ° per Ib. 5/ 5 “4 
Í vr Wire (basi i i1 тты "id 114. 
9 » price .. per lb. Й ! "x 
9 „ Shee es r ton £62 E ° 
g Rog ex per ton £03 ks 
п German Silver Wire .. per lb. 1/6 1/6 = 
h Gutta-percha, fine E .. per lb. 5/8 5/8 а 
h India-rubber, Рага fine .. perlb. 4:44 ч 4/5 di 
i Iron, Charooal Sheets .. .. per ton £18 18 ad. ino. 
i „ Pis (Cleveland warrants) per ton 49/14 али А 
i „ Forgings, according to size per ton From £11 | From 411 "i 
„ Вогар, heavy э .. рег ton 45/- 45/- | = 
i. „ Wire galvanised No.8.. per ton £815 £815 | P 
g Lead, Engli got . . рег ton £18 £18 6 dec. 
Ü o» s heet .. per ton £18 17 6 £14 | 9» 
1 Mica .. per lb. | 5/6 5/6 Е 
m Manganin Wire No. 38.. per lb 8/- 8. » 
g Mercury .. . per bottle 47 12 | £7 12 бв. ind. 
o Platinum .. per oz. £2 16 £2 10 
+ Steel, Magnet, acodng. todescpin, prtn . From £15 to £40 di 
í Steel, agek i in bars .. £58 10s. дес. 
g Tin, block . , “ perton #7610 271 Д 
7» per lb. 1/2 )/3 : 
j Yarns, Cotton per Ib. | T va 
Jj ж Flax, 6 or 8 lea. per lb а. 6 
j » Hemp, 8 ply 10 Ibs. per lb d. 
jo» Russian, 10 ILs. per lb 44. 4 
j » J ute, 180 lbs. rove per ton #11 £11 
j Manila, 94 thread per £29 | £29 
k Zino, Bht. (Vielle Montagne brd. ) per oni 234 £u 


i Quotations supplied т Messrs. ош & Lowe. 

j 959 97 n мешу C. Yeo & Co. 

k " n " n Morris Ashby, Limited., 
l 99 $9 » " Sanders, Wake & Co. 

я T " ES » W. T. Glover & Co., Ltd. 
я н " » „ P. Ormiston & Sons. 

Q н " ” з Johnson, Matthey & Co. 


ix Jt. iq 7” 
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STEAM PIPING. 


ve article on steam piping in the 


pipes. One of the 
steam pipes is, that the pressure at ita two terminals, 

and boiler, may be nearly “Па The author shows, 

very properly, that if a steam pipe is steady, is not set 

in violent vibration, and if it be properly p there сап be no 

no loss due simply to 


can afford to lose any we may as well do so in smooth pipes, 
and joie thé рева by redasitig the size of the pipe. Серра 
very reason to have steam pipes as small as е 

first cost will be less to with. Secondly, they will lose cor- 
respondingly less by radiation; and cost less to 


Es чек E ке рны eM aad MI OODE UE ME 
pe by means of a re emery wheel, an : 
a smooth internal enamel. 

As loss of pressure varies with the square of the velocity of flow, 
weight for weight therefore, high pressure steam requires smaller 
pipes than low pressure steam. Аз boilers practically eva equal 
weights of steam, whatever the pressure, the steam piping may be 
seduoed in diamebat whan a given voller са бев her steam. 


less, and this might done by enlarging the 
pi в, if по room for a reservoir could be made 


the cylinder. 
Without such reserve the flow of steam 
be 


a pipe must be most 
A receiver ought, says Mr. Oooper, es 


without making the px Mr pressure uneconomical. It is not 
a 


eet velocity can be employed with 


than new designing. Thus, given an old engine and a new boiler to 
be coupled, then to reduce the steam pressare to that suitable for the 


engine, it would be desirable to do so b very small pipe, keeping 
the boiler i gh оа тахиа, | It L well Mere dn weak 


wiredrawn down than from unwiredrawn low pressure steam. Where, 
of late years, attention has been given to steam piping it has been 
wrongly applied, and gone almost wholly in the fanciful design of 
duplex maius, ring mains, and innumerable connecting valves arranged 
with a view of keeping any engine at work, no matter where some 
pag pipe бше Now of abortive efforts the ring main is 
one of worst. With its many valves hot and cold on different 
sides, all apt to leak, with cool spots for water, many water hammer 
risks, bud drainage, counter ourrenta, and what not, fh ring main is 
simply an incentive to breakdown. A good lapwelded or solid drawn 
steam pipe will not fail. Why make a bad ign of it and induce 
failure? We certainly trust to see less of the much-extolled ring 
main and more of simple mains of sound design and material, wi 

a minimum of valves. Some stations must have spent a fortune in 
unnecessary pipes and valves in the fatuous strife for duplication— 
we had almost written duplicity. 


BALL BEARINGS. 


m 


A WRITER in Engineering speaks of the ball bearing fad and gets 
promptly oorrected for a that ball bearings are wrong. It 
appears that his ides of ball bearings is that balls roll in circular 
роте for he speaks of balls sliding for considerable distances. 

eople who doubt the ball bearing should endeavour to fix in their 
minds the fact that a properly constructed ball bearing is to be 
laid out on the lines of а cone bearing. Thus if o be the centre 
of revolution, draw o r, o E, at equal angles, cutting the ball at 
points a, b, c, d. Then will the cone, a, b, c, d, be the equi- 
valent cone which would ran truly on suifaces, ғ o and во, 
and to get true rolling results with ball instead of 
ransa there must be drawn tangents to these four points, 


vis, the tangents, Л Л, II, mm, nn. Then will these 
the suras of tig conce in which he ball wil oll fal 
thout 9 length 
to the spherical sections throngh the contact points. thus 
the line, a d, bears the same ratio to the line, ö c, as does the radius 
of revolution, o a, to the radius, 0 5. We have batched the lines 
showing the bearing cones to render our The 
ons of the angle, ¢, relative to the 

of the bearing surfaces. When o m and o » become tangents to 
balls, these roll on one section ouly aud would be extrnded by the 
pressure. With a flat angle, ф, the bearing cones become acute, as 
may at once be seen by a rough sketch. It is doubtful if the angle 
at the apex of the bearing cones, that ie, between the tangents, 1 
and л h, should be less than 90°. At smaller angles the destructive 
effects of the balls is intensified, and the d of rotation of the 
balls is much increased by reason of their ro on a smaller circle. 


Even when used for rectilinearly moving pieces, we would prefer 
1 h 
F * 
Die 


the surfaces to be slightly ooned in order to secure two bearing circles. 
Between two flat surfaces the balls can only run on one circle. 
Cones, however flat, give two paths on the ball, and only half the 
load on any one point. Balls must not run in a curved groove for 
then they grind all over their area of contact. | 

The narrowness of path in a ball beariog demands that pressures 
shall not be too heavy, and, for heavy m , cones and cylinders 
which substitute lines for points, secure я practical advantage, though 
if materials were quite unyielding, balls would touch on mathe- 
matical points, and would have exactly the same bearing surface as 
cylinders where theoretical area of contact is a line or the trace of a 
mathematical point, and, therefore, no greater than a point. The 
smallest amount of yield in materials of construction келсе, 
quite а different complexion on affairs, and makes a су bearing 
superior to a ball bearing where loads are heavy. 


SPECIFICATIONS FOR INSULATED WIRE 
FOR THE NAVY. 


INSULATED wire su required for the ships of the United States 
navy are classed as (1) lighting wire; (2) bell wire; (3) cable. The 
rd, ganora specifications apply to all :— | 

I. All layers of pure Pará rubber must contain at least 98 per cent. 
of pure Pará rubber; must be of uniform thickness, elastic, tough, 
and free from flaws and holes. 

II. All layers of vulcanised rubber must contain not less than 
40 per cent., nor more than 50 per cent., of pure Para rubber; must 
be concentric, continuous, and free from flaws or holes; must have a 
smooth surface and circular section ; and must be made to a diameter 
in the finished oonductor that will be in exact conformity with the 
diameter as tabulated. 

III. All layers of cotton tape must be fitted with a rubber insulating 
com А tape to be of the width best adapted to the diameter 
of part of the conductor which is intended to bind. The tape 
must lap one-half its width and be so worked on as to insure a smooth 
surface and circular section of that part of the finished conductor 
which is beneath it. 

IV. All exterior braid must be closely woven, and all, except silk 
braid, must be thoroughly saturated with an insulating waterproof 
compound which will neither be injuriously affected, nor have an 
injarious effect on the braid, at a temperature of 200° Е. (dry heat), 
or at any stage of test, the conductor being sharply bent. Wherever 
а diameter over vulcanised rubber or outside braid is tabulated or 
specified, it is intended to secure a neat working fit in a standard rubber 
gasket of that diameter for the purpose of insuring watertightness of 
the joint, and no derarture from such tabulated or specified diameter 
will be permitted | 


Lighting wire is classed as single conductor and double conductor, 
and tables are given of standard dimensions. All conductors must 
be of soft annealed pure copper wire. 

Single Conductor.—No single wire larger than No. 14 B. & 8. gauge 
to be used. When greater conducting area is required, the conductor 
shall be stranded in a series of 7, 19, 37, or more wires, as required ; 
the strand consisting of one central wire, the others laid around it 
concentrically, each layer to be twisted in the opposite direction 
from the preceding, and all single wires forming the strand mast be 


New York India-Rubber World. 
1 Acoording to regulations in force since March, 1897. 
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of the diameter given in the table adopted by the American Institute 
of Electrical qux ay in October, 1893. The measured conductivity 
of each single forming the strand shall not be less than 98 per 
cent. of that of pure copper of the same number of circular mils, the 
measured 8 үр A the conductor as a whole to be not less 
than 95 per cent. of t of pure copper of the same number of 

circular mils. Each wire to be thoroughly and evenly tinned. 
All lighting conductors to be insulated as follows:—1. A layer of 
pure Para rubber, not less than y, inch in thickness ww or rolled 
i one-half. ite width. 


16 three-ply cotton thread braided with four ends for all conductors 
of and above 60,000 circular mils. The outside diameter over the 
braid to be in exact соога with that tabulated. | 

For tests two samples each 500 feet long will be chosen. After 
immersion 24 hours in sea-water they must have an insulation 
resistance of not less than 1,000 megohms per nautical mile. Test to 
ba at 72°F. To be tested by the direct-deflection methods, at а 
potential of not less than 200 volts. Samples will be tested fora 
conductivity of not less than 95 per cent. of that of pure copper, 
having a cross-section of the specified number of circular mls, 
Chemical tests will be made to determine the constituents of the 
different layers of the insulation. Braid will ba tested for water- 
proof qualities. Physical tests will be first made for qualities of 
strength, toughness, dimensions, &c. Physical and electrical charac- 
teristics of the insulation under change of 5 will be tested 
by exposing the finished conductor for several hours at a time alter- 
nately, to a temperature of 2(0° F. (dry heat) and the temperature of 
the at here, during a period of three days. Tests for character- 
istics of the insulation will then be repeated and must show no 
practical deterioration on the results of the former test. 

Double Conductor.— Olassed as (1) plain; (2) silk; (3) diving-lamp. 
The plain to be constructed as follows: A copper conductor of geven 
No. 22 B. & 8. gauge, tinned, шоо, pure copper wires, six of the 
wires to lay around the seventh. h single wire to bave a 
measured conductivity of not less than 98 per cent, and the 
conductor as a whole of not less than 95 per cent. of that of pure 
copper of the same number of circular mils. One conductor is to be 
laid with (1) a layer of vulcanised rubber to an external diameter of 
0 181 inch; (2) with a close braid of No. 60 cotton thread, braided 
with three ends. This conductor will form the core, and the wires of 
the second conductor will be laid around it over the braid con- 
centrically and smoothly. Over both conductors will be: (1) A close 
braid of No. 60 cotton thread, braided with three ends; (2) a layer 
of rubber vulcanised before braiding, of an external diameter of 
M-inch ; (8) a layer of commercial cotton tape, about ;- inch thick; 
(4) я close braid of No. 30 three-ply linen gilling tnread braided 
with two ends; (6) a close braid of No. 30 three-ply linen gilling 
thread braided with three ends. The fourth and fifth layers of 
braid to be thoroughly saturated with а water-excluding compound 
which will not injure the braid or render the conductor less pliable. 

Similar but not precisely identical specifications are given for 
double conductor, silk” and double conductor, diving lamp " wire. 
Ia tests, double-conductor wire, plain, and the diving-lamp wire shall 
have an insulation resistance between conductors and from each 
conductor to ground of at least 1,000 megohms per 1,000 feet after 
the 24 hours immersion in sea-water at 72? F. This insulation must 
also exist after the whole length has been exposed for four hours toa 
temperature of 180° F. Double conductor, silk, should have an 
insulation resistance between conductors of at least 20 megohms per 
1,000 feet, tested in air at a tem ure of 72° F. 

Bell Wire.—Olaseed as (1) bell wire, and Q bell cord. The first 
to be a copper conductor consisting of one B. & S. gauge, No. 16, 

annealed copper wire whose measured conductivity shall not 
be less than 98 per cent. of that of pure copper of the same number 
of circular mils; a layer of pure Pará rubber, taped or rolled on to а 
thickness of not less than „ùth inch, and if taped, the tape to lap 
one-half its widtb; a layer of vulcanised rubber to a diameter of 
0:1425 inch; a layer of commercial cotton tape, about „y inch thick; 
a close braid of No. 40 two-ply cotton thread, braided with three 
ends. Bell cord is classed as double and triple, with specifications 
similar to the above. ; 

Cablc.—Olassed (1) controller cable; (2) interior communication 
cable; (3) whistle cable; (4) special cable. Controller cable to 
consist of 19 No. 22 B. & S. gauge, tinned, annealed, pure copper 
wires, ooncen stranded ; each single wire to have a measured 

conductivity of not less than 98 cent., and the conductor, as а 
whole, not less than 95 per cent. of that of pure copper of the same 
number of circular mils; a layer of pure Pará rubber taped or rolled 
on to s thickness of not less than & inch; a layer of vulcanised 
rubber to an external diameter of у, inch; seven conductors so con- 
structed to be laid up or twisted together to a circular section, віх 
conductors to lay around the seventh to an external diameter of 43 
inch; then to be covered with (1) a layer of vulcanised rubber to an 
external diameter of 24 inch; (2) а layer of commercial cotton tape 
about j; inch thick; (3) a close braid of No. 30 three-ply linen gilling 
thread, braided with three ends; (4) a close braid of No. 30 three» 
ply linen thread, braided with four ends, to a finished 
diameter of 14 inches. Controller cable to be furnished in lengths 
of 25 feet, to be fitted at each end with a thoroughly tight male 
coupling made to conform to the design approved by the department. 
Such cable must show an insulation resistance between conductors 
and from each conductor to ground of not less than one megohm after 
immersion in sea-water at a temperature of 72° F. for 24 hours. 
Bpace will be given here for one more specification—that for 
rp cable for range-finding, included under the head of whistle 


cable : 
The conductors shall consist of three 22,799.circular-mils standard 


lighting wires and one standard bell wire, except that they shall not 
be covered with tape or braid. The four wires so constructed shall 
be laid or twisted together with jute laterals, saturated with an 
insulating compound, to a circular section and an external diameter 
of $35 inch, the three large conductors to lay around the bell wire. 
Then to be covered with (1) a layer of commercial cotton tape about 
$$ inch thick; (2) a layer of vulcanised rubber to an external 
diameter of 19, inches; (3) a close braid of No. 16 two-ply cotton 
thread to a ed diameter of 1j inches. 


TRUE HEATING SURFACES. 


A PAPER on "H Surface” is novel, despite the fact that 
heating surface is so important a factor. Mr. O. W. Baker read such 
а paper before the American Society of Mechanical Engineers at 
Niagara. He remarks that there is a common error of 7 to 17 per 
cent. made by many engineers in computing such surface. They 
measure the surface which is in contact with the water. This can 
only give correct results when the surface is fiat. | 

Tubular surface differs about 17 per cent. for 1-inch tube and 7 per 
cent. for 4-inch tubes acoording as the surface is measured inside or 
outside. The resistance to the passage of heat is three-fold. There 
is the resistance at the heat receiving surface to the entry of heat, the 
resistance of the body of a plate to the travel of the heat throogh its 
mass, and the exit resistance on the water side. The second alone is 
known; in practice it may be assumed that it is negligible, the con- 
ductivity being such that heat passes through a plate with very little 
resistance, and this disposes of any fancied superiority of brass or 
co above iron or steel. 

ents have shown that the most intense heat fails to melt 
а fusible plng in а metal plate with water in contact with one side of 
it. The author describes as something surprising an experiment which 
showed that a 2-inch tube surrounded by cold water and heated by a 
large oil lamp, was able to condense on its surface the steam from 
the gases, and did so until the surrounding water became heated 
to 60°. It is a well recognised fact that the lower foot or so 
of the Green's economiser does the same thing if fed with cold 
water. In brief, Mr. Baker argues that the water side is so efficient 
that it can deal with all the heat that can possibly be sent to it. It 
is the fireside that is least efficient, and therefore heating surface must 
always be measured on the fireside. To promote efficiency it is 
obvious there is sound sense in the Serve method of ribs 
inside fire tubes. Similarly a plate covered by projecting pegs will 
be more efficient than a plain surface. The legged pot of the gipsy 
is a case in point, and ali such projections are so much heat absorb- 
ing surface. They carry the heat into the plate. The plate is well 
ablo to deal with all that can be taken into it. If a plate be made 
with long projections, these will gradually burn away to а certain 
minimum. Below that they will not waste. They will continue to 
waste until they have become just so short that their exposed area 
only supplies so much heat as their cross-sectional area can carry off. 
All superfluous projecting length is burned off. So far as heat trans- 
mitting efficiency is concerned, the author makes light of the ques- 
tion of water circulation. 

It does not affect evaporation, however important to the boiler 
stracture. Cleanliness of- the fireside from soot ог dust is therefore 
far more important than waterside cleanliness, and the old idea that 
Indeed, it is pretty certain that if atale were so very important, the 

t is pretty that were so very im 

formation of E scalo and plate, 
and the scale would be speedily hed thereby. The author 
maintains that boiler heating surface ought to be computed therefore 
on the fireside area and not on the waterside. This, of course, gives 
an advan to water-tube boilers, an advantage to which they are 
fairly entitled, and against which the makers of the fire-tube boilers 
must set the better of fire tubes which is possible. 

At the same time we would caution steam users against too much 
reliance on cooling surface. Much depends upon the water. With 
soda in solution the cooling effect of water is much reduced. Water 
at all thickened is liable to stand olear of the plates, and heat 
transmission is greatly retarded by such conditions. 


NOTES ON BELTING. 


Ма. Frar RAR, an American authority on belting, gives the following 
formule for cemented and laced belts: 5 = c zz, where b is the 


breadth in inches of the belt, and v is the velocity in feet per minute, 
с being а coefficient as follows:— 


Cement joint, Laced joint. | 
Bingle belt ... "T idis 800 1,050 
800 1,050 
Double ,, ... - 2 
800 1,050 
Triple ,, ... eT x E 


The above values for c are larger than some authorities would give, 
but they are on the safe side, and save much annoyance from sto 
pages and for repairs. Double and triple belts are more used 
America than in England, and when used the pulley diameter should 
be at least 100 times the belt thickness, or if less, some allowance 
should be made for the bending resistance. 
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The formula assumes an arc of contact of 180°, and the thickness 
of single belting as 0°20 inch, though it varies between 0 16 and 0 25. 
The coefficient, оу, must be increased for double and triple belts when 
the pulleys are small, thus: 


Double belt pulleys.. | Triple belt pulleys. Value of c,. 
8 inches diam. | 18 inches diam. 1:40 
99 99 26 »n IL 1 25 


Again for arc of contact less than 180° the coeficicnt must be 
r different arcs from 120° to 
340° as-in the following table: 


Are. Value of c,. 
1300 |... . «„ 1383 
13 ° "P e 1:97 
140° 1:21 
150° 1'15 
160° 110 
170° 1:05 
180° 100 
190° 95 
200° 91 
210* '87 
220? 83 
о eee eoe оов eee eee 49 
240° ais we 75 


The ben: fit of large arc makes it desirable that the bottom side of 
a belt should be the driving side, so that the top side when sagging 
may increase the arc of contact. Oentrifugal force need not be con- 
sidered up to of 2,600 feet per minute. 

Where cen force has to bs taksn into account, a third co- 
efücient, Cs, is required to correct for this force. The formula for 


belt width now becomes b = со, 04 Cs EZ, 
The values of c, are given in the following table :— 


Velocity. | Cemented belt. Laced belt. 

2,5°0 | 166 110 

b 1:10 114 
3,500 | 114 1:?0 
4.000 1:19 127 
4 500 1:26 137 
5, 00 181 1:50 
5,500 1:44 1 65 
6,000 168 187 


Ia determiniog centrifogal force, the weight of a foot longth of 
belt 1 square inch cross-sectional area is taken as 0°41 lb. 

One of the examples given and worked out is for the ca«e of a 
double belt to transmit 175 H.P. at 3,180 feet on pulleys of 90 and 


60 inches diameter. Assuming cemented joints c is A Cg may be 


taken at 1:05 for an angle of 170°, and о, аг 1'11. Tho result is 34 
inches. А belt of 19} inches was actually employed. For laced 
belts the maximum horse-power is obtained at a speed of 5,400 feet, 
beyond which centrifugal stress iccreases faster than the increase of 
speed strength. For cemented belts the maximum speed is 6,300 
feet. As with ropes however, the increase of capacity for the last 
thousand feet of speed is not worth striving after very particularly 
if it demands extraordinary shsft speeds and pulley diameters. For 
belts apart from other considerations, 3 between balf and 
three-fourths the speed of maximum efficienoy give good results, 


PARIS SMOKE PREVENTION ORDINANCE. 


oes notice regarding smoke prevention has been issued in 


Paris, June 32nd, 1898. 

We, the Prefect of Police :— 

In scoordance with the lew of August 16th-94th, 1790; the Govern- 
ment Decree of the 12th Messidor, year 8; Articles 471 and 474 of 
the Penal Oode. 

In accordance, moreover, with the reports of the Council of Public 
Health and Salubrity of the Dapartment of the Beine, dated June 
15th, 1898, and April 1st, 1898. Together with the report of the 
Technical Commission instituted by the Prefect of the Seine, for the 
arrangement of an open competition on March 19:h, 1894, by the 
Municipal Council of Paris, between the various inventors of smoke- 


systems. 

In accordance with the observations sabmitted to the Manici 
Council of Paris, in the name of the Second Commission, June 9 

отсега шаре increasing number of furnaces burning large 
quantities fuel has oonsiderably added to the inconveniences 
arising from smoke in Paris. | 

That this smoke obscures the air, penetrates into dwelling houses, 
blackens and injures the exterior of houses and public monuments, 
and infects the atmosphere of the city. 


Oonsidering that there are in existence various practical and 
effectual methods of lessening the nuisance as far as ble. 

That manufacturers can have recourse, in to increasing 
the height of the chimney, to using a suitable kind of fuel or to the 
employment of smoke-consuming furnaces. 

We issue the following decree :— | 

Article 1. After six months from the date of this decree, it will be 
forbidden to produce black, thick, and continuous smoke, that can 
reach the neighbouring dwelling houses, or infect the atmosphere of 


Article 2. Oontraventions of this decree are to be notified by 
reports which will be laid before competent tribunals, 


establishments, and tbe inspectors placed under his orders, and alen 
the mining engineers appointed for the supervision of boilers, and . 


the agents placed under their orders are cb to ensure compliance 
with this decree, which will be printed, pub and posted up. 
The Prefect of Police, 
| CHABLEG BLANC. 
By the Prefect of Police, 
The Secretary General, 
E. LAUBENT. 
— P— m — — 


THE TELEPHONE COMMITTEE’S REPORT. 


(Continued from page 291.) 


ВЕРОВЕ your present Committee Mr. Forbes took up a different 
itio 


mise tbat that discretion should only be exercised in each case under 
certain circumstances; they have got their discretion now; if they 
choose to begin to-morrow in any town they can begin; if they choose 
to license anybody they can; but if they did license, or if they did 
begin, they would be breaking the pledges made to me by Mr. 
Goschen, by the Postmaster- General, and by others as to the ciroum · 
Mant under which that exercise of discretion should be put into 
operation." 

This evidence, however, he subsequently modified, as follows:— 
(0) 6,469. “ Bat did Mr. Goschen in any way in this private nego- 
tiation lock up his discretion ? —(A.) Not in the slightest. (Q ) 6,470. 
Then what did he do?—(A.) He simply said the conditions of the 
Treasury minute will be applied with discretion, and that sort of 
thing. I put to him, What interpretation am I to attach to this? 
Well, you are to co-operate, you are to do what you can to carry out 
the desire of the Government, which is to gef possession of the trunk 
wires, to greatly improve the trunk service of the country, and to 
develop itstelephone system both in local areas and from one area 
to anotber as rapidly and as efficiently as possible; you are to 
co-operate in that; we are both in the same boat, so to speak, in 
desiring to do this: ycu can help us, we can help you; words almost 
of that kind. (Q) 6,82. Did ever he give any promise whatever 
that be would exercise this discretion in any particular manner?— 
(А.) Not beyond that, that we should be treated with all proper 
consideration. I believe that was tho very last word he said to me 
at the end of the discussion, you will bs treated with proper con- 
sideration: and that we really had to make this property а success. 
(Q ) 6,83. It is on those worde you rely to be protected against 
. ?—(A.) I do. (О) 6484, And those only? — (A.) And 

ose only." 

Mr. Goschen, who was Ohancellor of the Exchequer in 1892, when 
the Heads of Agreement were arranged ‘and ini gave this 
evidence before us: (О) 7,228. “І should like to put the same 
question to you as I put to Mr. Forbes. Would the granting by the 
Post Office of a license to a municipality now be, ín your opinion, an 
evasion of the spirit of the agreement entered into with the National 
Telephone Company ?—(A.) I cannot think that it would; I think 
there are words which distinctly contemplate it in the very speech to 
which attention is called." 

Bir J. Fergusson, who was Postmaster. General, and initialled the 
Heads of Agreement in 1892, gave the following evidenoe on the 
subject of competition: (.) 2,244. “You are quite convinced that 
there was no sort of undertaking come to of any вті? —(А.) I am 
quite convinced; on the contrary, when you come to talk of an 
‘und " I gave the strongest refusal to entertain it at all, 
because І said that neither the Government nor the House of Oom- 
mons would listen to any undertakiog of the kind.” 

Mr. Arnold Morley, who was Postmaster-General from 1892—1895, 
stated that he had never heard of any such understandiog as that 
alleged by Mr. Forbes. 

The two remarkable letters, dated respectively February 95h and 
March 13tb, 1893, which your Committee saw for the first time at 
their last meeting for taking evidence, placed beyond doubt the 
entire abienoe of any limitation, whether by verbal understanding or 
otberwise, upon the unrestricted right of the Post Office to allow the 
fullest competition. 

The plea of verbal understandings being thus disposed of, we may 
now cite the actual documents. 

Clause 19 of the Treasury minute of May 23rd, 1892, states that. — 

* As to fresh licenses, no further license for the whole country will 
be granted; and even for a license to establish an exchange in a 
particular town no application will be entertained unless a formal 
resolution in its favour has been passed by the Corporation or other 
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‘municipal authority, and evidence given that there is sufficient 
capital subscribed to carry out the unde . In this way com- 
tition will not be excluded, but a check will be im on the 
ormation of com в whose sole object 16 is to force the existing 
licensees to buy them up. 

" But although this is the policy which commends itself to Her 
Majesty's Government, it must be distinctly understood that, shoald 
licensee hereafter be granted on other principles, no company, now or 
hereafter to be licensed, will have any ground to complain of breach 
a contract, or want of good faith, on the part of the Postmaster- 

The Heads of Arrangement between the Postmaster-General and 
the National Telephone Company, Limited, dated August 11th, 1892, 
contain the following Clause 2 (3):— 

“The license to be for the residue, still unexpired, of the term of 
years specified in the present license held by the National Company, 
and to contain all the provisions contained in such license (including 
the provisions for determining such license and purchasing the busi- 
ness of the company) so far as such provisions are not inconsistent 
with these Heads of Arrangement." 

The License of the National Telephone Company, Limited, dated 
November 29th, 1884, stated in Clause 19:— 

Nothing in these presents contained shall prejudice or affect the 
right of the Postmaster-General from time to time to establish, 
extend, maintain, and work any system or systems of telegraphic* 
communication (whether of а like nature to the aforesaid business of 
the company or otherwise) іа such manner as he shall in bis dis- 
cretion think fit, neither shall anything herein contained prejudice 
or effect the right of tbe Postmaster-General from time to time to 
enter into agreements for, or to grant licenses relative to the work- 
ing acd user of telegraphs (whether of a like nature to the aforesaid 
business of the compen? or otherwise) or the transmission of tele- 
grams in any part of the United Kingdom with or to any company, 
person or whomsoever, upon such terms as he shall in 
discretion think fit.” | 

The Draft Agreement «f. August 7th, 1894, and the Agreement of 
March 25th, 1896, between the Postmaster-General and the National 
Telephone Company, Limited, contain the following clause :— 

“ Nothing in these presents contained shall prejudice or affect the 
right of the Postmaster-General from time to time to establish, 
extend, maintain, and work any system or systems cf te phic 
communication (whether of a like nature to the aforesaid ess of 
the company or otherwise), in such manner as he shall in his discre- 
tion t fit, neither shall anything herein contained prejudice or 
affect the right cf tbe Postmaster-General from time to time to 
enter into agreements for or to grant licenses relative to the work- 
ing and user of telt graphs (whether of a like nature to those worked 
and used by the company or otberwise), or tbe transmission of tele- 
grams in any part of the United Kingdom with or to any company, 
person, or persons whomsoever upon such terms, and whether with 
or without authority to exercise the powers in Section 5 of the 
Telegraph Act, 1892, referred to, as he shall in bis discretion think 


fit." 
III.. 


The right to compete being thus made clear, we bad next to oon - 
sider whether competition was expedient, and if so, whether local 
authorities should be empowered to undertake a telephone service. 

Competition appears to be both expedient and necessary, in order, 
firstly to extend and popularise the service, and next to avoid a 
danger ышт эз by no аа ао, if no alterrative system is in 
operation, & purc of the company's undertaking at an 
infisted price may be forced upon the Government of the day. 

Competition by a local authority must differ in many ways from 
competition by a private company, and requires special provision to 
meet the special conditions of the case. 

In areas where the company have already an exchange, municipal 
competition, if permitted, should be conducted, so far as possible, on 
equal terms. It would be plainly unfair to concede the new licensee 
& Mon of general advantage over that possessed by the older com- 
petitor. 

The peculiar advantages, however, already possessed by the com- 
pany themselves constitute the principal almenlty in the way of 

rmulating such an equality of treatment. The duration of its 
license, the power to give preferential rates (& power which, when 
excercised by the 5 of the company, is alleged to have 
driven the Post Office from the field at Plymouth), the absence of a 
maximum rate, the power to refuse service, and the consequent power 
to require concessions of overhead wayleaves, its numerous exchanges, 
and the power to make other areas pay for reduced rates in areas 
where competition existe—these are advantages which together out- 
balance the advan which would be ssed by a local 
authority as see, the right to give to itself and refuse to its rival 

on to lay wires under its own public streets. 

A local authority must also submit to conditions to which the com- 
pany is not sybjected. 

Among these conditions are the following :— 

1. The system (unlike that of the company) must be one of double 
wires, and be erected in accordance with the regulations of the Post 
Office. The Post Office should insist upon uniformity of system, so 
far as the differing conditions of different lccalities may permit. 

2. A maximum rate should be imposed, and no opportunity be 
afforded to lccal authorities to carry on the service with а view to 
lighten the burden of local taxation. 

3. It must give a service to all alike on equal terms. 

A royalty should be paid to the Post Office, which should be 10 
cent. оп the gross receipts, and be the ваше in all respects as that 
paid by the company. 


© It has been decided by the Courts that “telegraph ” includes 
“ telephones.” 


Although there appears no reason in equity why a new licensee 
should not be conceded a term equal to that originally conceded to 
the company, there may be reasons of public convenience why all 
licenses alike should lapse to the Post Office at the same date. 

Where two systems com in the same area, the first in the field 
bas a further advantage. But your Committee believe that, the areas 
being so large, in every area large sources of supply remain untapped. 
Under & more popular scheme of service this supply may be very 
considerable. The company is itself in vigorous competition in 
various areas with its licensor the Post Office, which in almost every 
case was the first to occupy the ground. While the profits of the 
company in such areas are probably large, it is satisfactory to learn 
that, in spite of the hamp restraints till lately imposed by the 
Treasury, and of the necessity a public body is under to give no pre- 
асе. the local profits of the Department have not been inoon- 

e. " 

A difficulty arises in holding the balance equally between 
tre local authority and the company from the fact that 
while 16 seems generally admitted to be desirable in the public 
interest that all licenses should terminate in 1911, ít is not ble 
to secure this, and at the same time leave to the local authorities 
adequate time to recoup themselves for their outlay. 

The шо has been strongly urged that as between the company 
and the local authorities the most equitable course would be that the 
Post Office in licensing а Ic cal authority, should undertake to buy its 
plant, at а fair valuation, in 1911, if the license were terminated at 
that date, but that owing to the length of time which the company 
has had for recouping its outlay, it is not necessary to apply the same 
condition to it. 

It has also been urged that it would be unfair to the company that 
the Post Office should agree to purchase the property of the local 
authority, and remain in the future, as it is now, under no obligation 
to purchase that of the company in (ће same area. 

It would be unjust to the taxpayer that the Post Offic: should 
undertake to purchase in 1911 two sets of plant and buildings, which 
might be to a great extent super fluous. 

While, however, a portion of the plant and buildings of the two 
competitors may be superfiaous or obsolete in 1911, much will 
probably be found useful and as good as the Post Office could purchase 
elsewhere. 

On the whole, your Committee think 16 would be fair as between 
its competing licenses that the Post Office should agree to take off 
their hands, in 1911, at the then value, without any compensation for 
goodwill for future profits, so much of the plant and buildings as it 
might consider suitable for the actual requirements of its own local 
service. Should the total quantity so considered to be suitable 
exceed the amount necessary for such requirements, due regard should 
bs had, in purchasing the quantity actually required, to the fact that 
the local authority had been allowed a shorter period of license than 
the company in which to recoup its expenditure. 

At the same time your Committes are strongly of opinion that the 
Post Office should remain, as it is now, under no obligation to pur- 
chase any plant or buildings in any area where a local authority and 
the company are not in bond fide competition, or are not working 
together under the sanction of the Post Office. 

In case, however, instead of competing, the corporation and the 
company should combine their operations, the Areg part of both 
the plant avd the buildings would ia all probability be so suitable 
and so conveniently placed, as to justify the Post Office in agreeing 
to take over the whole upon clear conditions to be named beforehand. 

Just as, in tbe event of competition, the company and the local 
authority would be placed, as we consider, on fairly equal terms, if 
the proposals we have made are carried out, so it the two systems 
are amalgamated, or a working agreement for connecting their respec- 
tive subscribers everywhere be arrived at between them, there should 
be equality as regards preferences, the right to refuse service, and 
undergrouud wayleaves. The company should surrender the two 
former rights, which no public body could exercise, and the munici- 
раш should allow the company to have equal underground way- 

ve facilities with itself for connecting its excha and subscribers. 

In order to avoid difficulties as to disturbanoe of the streets, these 

wayleave facilities should be afforded to both by the Postmaster- 

General under his statutory powers in the same way as underground 

facilities are at present afforded by him to the company between 

offices and , And between two exchanges. The Poet 

ce should in no case undertake to buy useless or antiquated plant 

or unnecessary buildings, but subject to tbat condition it might үго- 

perly at the time when such working ent is concluded, 

purchase at its then value, in 1911, the plant and buildings of the 
whole undertaking. 

Having thus provided for equality of treatment so far as is possible, 
in the event of either competition or agreement, your Committee would 
leave the two parties to take which course they prefer, believing that 
much must depend on the size of the area, and the other special cir- 
cumstances cf different localities. 

The peculiar conditions of the ent with the company prevent 
the Government from laying trunk wires to connect the subscribers 
of different systems within one ares. This renders it almost neces- 
rary that the whole of the company’s telephone area should be worked 
by any local authority which is desirious of giving a service to its 
own ratepayers. The frequent cases in which a Oorporation has 
obtained powers to supply gas, water, tramways, and electric light 
outaide its own municipal boundary, afford adequate prec:dent for a 
similar telephone service, especially as the telephone service within 
an area must necessarily be a connected whole. : 

Your Committee would recommend that if licenses are to be grauted 
to local authorities the precedent of the Electric Lighting Act of 1882 
should be followed, and provisional orders, containing borrowing 

wers, should be made;by the Post Office for the installation of a 

phone service as they are now made by the Board of Trade where 
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wayleaves and other powers are required for electric lighting 


From the point of view of local finance, your Committee are of 
opinion that а telephone service would be as successful as has been 
the of gas, water, tramways and electric light by local authori- 
ties. of course, depends in thie case as in upon 
eost the service, and cases the local authority is 
perhaps the best, judge of what is likely to be ulor not. It 
scorns clear to Committee that a local authority should be able 

construct а at a price below that which from various causes 
the company have and this is confirmed by 


spent upon theirs, opinion 
bable cost of sach a service in the hands of the 
is based not upon estimates alone but on tenders 
actually ved. 
Bo far, therefore, as the legal or equitable rights of the company, 
the 


or or other interests of the 1 are concerned, your 
Committee see no reason why licenses should not be granted to 
authoriti 


ties. 
Although, as stated in evidence by Mr. Gaine, 95 per cent. of the 
4 а эое ш 


the fact that the 


| 
| 
| 


tbe service is in public hands. | 
2. A service so important to the trade of the country should not 
the n va кей ы) md signe сЕ оек 
ed neceseary wayleave powers over w 
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Electricity and Magnetism. By Francis Е, NIrRER, A. M., 
essor of Physics and in of Electrical Engineer- 
ing in Washington University, St. Louis, Mo. | 


teaching, and economising | 
сарае е lio іп the members of his class removes 
ifficulty with a publisher. The constant increase in the 
udents and teachers of physics produces con- 

tinual additions to the list of such text-books. 
The second edition of à text-book on electricity and mag- 
netism by Prof. Nipher, of Washington University, has been 


sent to us for review. It is described as a mathematical 
treatise for advanced undergraduate studente, and we presume 
it deals with the subject so far as it is required for the honour 
degree of that university. It is not likely that an American 
class text-book can have any considerable sale in this country, 
and it is more interesting to consider it as an indication of 
the state of science teaching in America, than as a possible in- 
vest ment for an English student. The work appears to us to 
be that of a sound mathematician and an indifferent p para 
The bulk of the book is occupied with the usual well- | 
and elementary theorems in attractions and kinetics, treated 


secret hidden in the expressi 
body of facts of a complicated science from. a 
small number of well-defined laws and definitions bas 
been the aim of many educational writers. To us it 
seems clear that in the case of a science teeming with new 
experimental data this method is a waste of time, and a 
work on these lines cannot fairly be described as a treatise 
of the subject. Several subjects lend themselves to this 
kind of treatment for educational pu In its t 
stage electricity does not. At the same time Prof. Nipher's 
numerical examples of such quantities as the energy due to 
the attractions of the earth or moon, the comparative values 
of gravitational and electrical forces, the capacities and 
potentials of electrical bodies, redeem his treatment from the 
altogether commonplace. | 

Among this very sound, if unoriginal, matter there are some 
singular mistakes and omissions. The explanation of the 
fictive layer on page 96 reveals a complete misconception ; 
the first problem of Chapter XII. lects the ‘changes 
mutually effected in the capacity of the spheres by one 
another's presence. Ohm's law is omitted altogether, as, 
indeed, are all references to the phyaical properties of matter 
excepting the jejune account of the magnetization of iron. 
The description of the work as a mathematioal treatise 
hardly prepares us for this severity of limitation. 

The account of the two petens of electrical unita, their 
mode of derivation, the ions between them, and the 
effect of suppressing the dimensions of permeability in one 
вувіе, of вр. ind. cap. in the other, із extremely well 

one; but here, when we leave the region of inductive 
reasoning from definition, and look for some account of the 
physical meaning of the common ratio of all these pairs of 
nnita, none is given. We suppose the explanation forms 
part of Prof. Nipher's post-graduate oourse, and are disoon- 
tented.. It may well be that he deliberately and severely 
confines his pupils to those parts of the subject which least 
encourage looseness of thought. We think his lectures may 


The Law of Electric Lighting. By J. SHrress WILL, 9.0. 

London: Butterworth & Co, 1898. 

Probably no member of the Parliamentary bar has a wider 
or more varied experience of the many points whereat elec- 

ity is rapidly touching our modern social life than the 
learned author of this treatise. His former work on “ Тһе 
Law Relating to Gas, Water, and Electric Lighting,” is well 
known to the legal profession as one of the leading text- 
books on these subjecta. The present volume is restricted to 
electric lighting, and is a compendious summary of the whole 
law bearing upon the subject. | 

The introduction, which fills some 85 is a well con- 
sidered synopsis of the various statutes, all of which were 
passed between 1882 and 1888, and there is little doubt that 
a study of this will be of material value to those who wish 
о master the complicated provisions of the statutes them- 

ves. 

By the Act of 1882, the Board of Trade was authorised 
to grant “licenses” to any person or body corporate to 
apply electricity for public or private purposes; but, as Mr. 

points out, licenses, as a rule, only lasted at the mazi- 
mum for seven years, subject under certain conditions to 
renewal, This was evidently intended for the period of 
electric experiment, and licenses are now rarely applied for. 
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Their has been taken by provisional orders, which ma 
be applied for by persons, ошаш, or loca] authorities, d 


In dealing with the statutes, the author has pursued the 
plan of commenting on each'section or sub-section, apart from 
the act generally, having dealt with this in the introduction. 
Cases are also quoted under each section, and not by means 
of footnotes, full text of the statutes is given as well 
as а form of provisional order. This is rather a formidable 
document, and we quite appreciate the anthor's statement in 
the preface that “only one form of provisional order is 
inserted." He has, however, in this one form inserted full 
particulars as to the alterations which will be required to 
suit other ciroumstances. А very good inder is added, and 
there oan belittle doubt that the book will be of very great 
value to all those who are interested in the law, as it affects 
electric lighting. . | ; | 


Chamical Analysis, Qualitative and Quantitative. By 
WILLIAM Ввгваз, M.A., and R. W. STEWART. D. Sg. 
London: W. B Clive, University Correspondence College 
Press, 13, Bookeeller’s Row, Strand, Ж.О. . 


Everyone who has tried to do practical work in science with 
no resources but his own, knows too well the difficulties 
which frequently crop up and which, though seemingly 
insuperable to him, may be oleared up in a minute or two by 
а teacher. This book is designed for students who have to 
work by themselves, and it is hoped that with very little 
preliminary occular demonstration they will be able to work 
their way and teach themselves how to analyse a simple salt. 
Any intelligent and industrious person ought to succeed in 
acquiring this ability with this book at hand to help him, for 
the treatment adopted by the authors is somewhat liberal 
and does not bear upon the face of it the stamp of oram. 
It is one of the most recent additions to that library of 
books for students which tke Denny Correspondenc^ 
College is issuing. The matter appears to be clearly arranged 
and EOD to date. We have tested the instructions given in 
several instances in which donbt or difficulty might easily 
creep in, and found nothing wantiog. This little book is 
somewhat larger than books of this kind usnally are owing 
to the detailed explanations given, and we think it will prove 
very useful to that class of students for whom it has evidently 
been compiled. | 


Dizionario Technico in quattro lingue: Italiano, Tedesco, 

Francese, Inglese. Milano: Ulrico Hoepli. | 

We have received from Sr. Ulrico Hoepli, of Milan, the 
first three out of a set of four volumes in course of publica- 
tion by him as a dictionary of technical terms in four 
languages, Italian, French, German, and English. The 
equivalents in each of these languages of about 16,000 
technical terms and phrases are printed ia parallel columns, of 
which the first is arranged alphabetically. The matter 
appears to be practically identical in each of the four 
volumes, differing in that the first, or alphabetically- 
arranged, columns of the several volumes are those of t 
four different Ву this means equivalents in the 
other three languages are readily found of а technical 
5 in any one of the four by using the proper 
volume. The plan is undoubt di) an excellent one, and 
8 size of the books, which are little larger than 
pocket-books and in good type, is well carried ont. 

Asa matter of fact, this is not a dictiooary at all; it is 
merely a vocabulary, and the difficulty of constructing a 
work on these lines will be recognised by anyone who con- 
siders how often the exact form given even to a technical 
expression depends on ita context. The English part of 
this book requires a good deal of editing, and some of the 
words used are quite new to us. is given as the 
Eoglish equivalent of the same French word; enroskment 
of enrochement.  Gauarnitura d'una caldaia is translated 
“ garniture of a boiler," and similar expressions are common 
throughout. We notice brut weight," © architector,” 
“а m," and école d'agronomie is amusingly rendered 
* agronomy's academy." | 

The volumes contain a very large collection of accurate 
equivalents, besides others, and, used with caution, would be 
valuable to a translator. The price, 4 lire per vol, is cer- 
tainly not excessive, 


THE BEHAVIOUR OF A TRANSFORMER AT 
THE INSTANT OF SWITCHING ON, 


Br ALFRED HAY, В.Во. 


THE initial stages of any foroed periodic disturbance ‘sre 
known to differ, sometimes very materially, from the ulti- 
mate steady state into which the disturbance settles dawn. 
Such is the case, for example, when an alternating E.M F. 
is introduced into an inductive circuit. The first few waves 
of current are in general very different from the normal.type 
of current wave after a strictly periodic state has been 
reached. It is true that by properly choosing the phage of 
the E.M.F. when the circnit 1s closed, the current may be 
made to assume its normal cycle of changes from the ve 
first. But this is a very exceptional condition. In general, 
we shall have highly-disto initial waves, the amount of 
distortion depending on the phase of the E M.F. at the 
instant of closing the circuit. 7 

In the mathematical treatment of this subject, the func- 
tion which completely represents the current consista of two 
essentially different gets of terms. The first eet involves 
pure harmonic functions, while the second contains negative 
exponentials. It is obvi- us that the latter terms become 
evanescent as time goes on. It is very usual in many text- 
books to igaore the initial stages of the disturbance entirely, 
and to consider merely the strictly cyclic state. This, of 
course, is quite justifiable, since it is only the latter state 
that is of real importance in most cases. | 

Nevertheless, there are cases—tuch as that of an alter- 
nate current transformer—in which the abnormal initial 
phenomena may become so pronounced as to demand very 
special attention. This question became one of considerable 
practical importance when Dr. Flemiug read his now classical 
paper on * гапоша Researches on Alter nate Current 
Transformers beſore the Institut ion of Electrical Eugineers 
in 1892. It has since then frequently been asserted that the 
insulation of a transformer is in danger of being broken 
down by the initial current-rush at the instant of swich- 
ing on. | 

The pest paper is concerned with this very problem. 
It will be convenient at the outset to give a brief historical 
résumé of the various articles dealing with this subject. 

In April, 1888, Dr. Sumpner read a paper on “The 
Variation of the Coefficients of Induction" before the 
Physical Society*, in which he gave a graphical method of 
constiucting the current curve in a circuit of variable per- 
meability, and pointed out that if an alternating E M Е. be 
introduced into such a circuit at the instant when it is 
passing through its zero value, the amplitude of the initial 
current wave may considerably exceed the n«rmal amplitude, 

In 1892 Dr. Fleming, in the paper alluded to above, gave 
an account of some interesting experiments on initial 
current-rushes in transformers. In the discuesion on this 
paper, Mc. Mordey and others described a namber of farther 
experiments bearing on the same subject. All these experi- 
ments were of a purely statistical and qualitative nature, 
without uny attempt at a detailed study of the phenomenon. 

In 1894 the present writer published iu the Electrician а 
series of articles on ** Impulsive Carrent-Rashes in Inductive 
Circuits, f in wbich an account was given of some experiments 
on current-rushes in circuits of constant permeability, the 
actual shape of the current curves being given. Some curves 
relating to a transformer were also given, but no complete 
theory of the phenomenon was attempted. 


THEORY OF IMPULSIVE CURRENT-RUSHES IN TRANS- 
FORMERS. 


. Tt is assumed that the magnetic qualities of the core, the 
d: tsils of the winding, and the shape of the impressed P.D. 
w ve are known. E 


Let b = instantaneous magnetic induction, in C. G. S lines 
per eq. om. . 
а = sectional area of iron in core (sq. сп в). 
8 = turns in primary coil. | 
в = instantaneous impressed P. D., in volta. 


` *Bee Phil. Mag. tor June, 1888, p. 453. 
1 The Electrician, Vol. xxxiii. 
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Then, if we neglect the drop of potential due to the re- 
. 
„ 48 db 
Ibs df 


4 fedt+ . (1) 


where B, stands for a constant depending on the initial cir- 
ат д 98 case under consideration. 

в or the present, suppose that the secondary circuit 
isopen. The error involved in the assumption that the drop 
due to resistance is negligible is not serious, for under ordi- 
пагу circnmstamwcee, even in the case of the most violent 
current-rusb, the peak of the initial current-wave is below 
the normal maximum of the full-load current, and with the 
latter the drop, even in comparatively small transformers, 
does not exceed 1 per cent. of the impressed P.D. | 

The greatest possible current-rush will obviously depend 
on the greatest possible value.which 5 is capable of assuming 
in equation (1), and will be obtained when fe d апа В, are 
numerically at their maxima values, and are of the same 
sign. Now the greatest numerical value of В, is the residual 
induction corresponding to the normal maximum value of B ; 
this latter is теа y obtained by integrating the known P.D. 
curve. In order that B, might be equal to this maximum 
residual induction, it is obvious that the current must, when 
the transformer was lest, used, have been switched off while 
it was diminishing numerically. This, then, is one of the 
conditions which must be fulfilled if, at the next time of 

on, the current-rush is to have its maximum 


Considering next the term / e d t, it is easy to see that this 
will be a periodic function, and that the mean distance of its 
graph above the time-axis will depend on the initial value 
ofe. The greatest height above the time-axis corresponds 
toe = O initially. This gives us the seoond condition which 
is necessary for the production of the maximum carrent- 
rusb, viz., that the switch must be closed at the zero value 
d the E. M. F. m 

Assuming the above two conditions to be fulfilled, we see 
by equation (1) that the maximum value of b is 
baa. = 105 x area of P.D. half-wave + maximum residual 


as 
induction. 


The latter = is determined by reference to the 
hysterenis loop for the normal maximum of etic induc- 
tion. Having determined the test possible value of b, 
we refer to the В — Н curve, from it obtain the oor- 

value of M. From this latter the maximum 

of the current is readily obtained by taking into 

acconnt the number of turns, s, in the primary coil and the 

mean length of the magnetic cirouit. The peak of the 
initial ourrent-wave is thus easily determined. 

The above a i 


current such dissipation of energy may in most cases be 
mfely neglected, it is far otherwise when we come to oon- 
sider the subsequent, history of the abnormal waves and the 
manner in which they gradually settle down into the normal 


one consisting of equal positive and negative half- 
waves—the initial wave would jc throughout as the 
normal type. This is at once evident from equation (1), 
which shows that b would in that case be a strictly periodic 
fanction from the commencement. 
No real transformer oan, of course, satisfy this condition, 
and on account of the dissipation of energy which must 
always take place, the counter E.M.F. differs from the P.D. 


At any given instant the former may be obtained from the 
latter by subtracting the product of the current into the 
resistance of the coil. Let us consider briefly what effect 
this will have on the value of ö in equation (1). Suppose 
the core to have initially the greatest residual induction cor- 
responding to the normal maximum of B, and let the circuit 
be closed when the P.D. through its zero value, 
Since the initial half-wave of current is abnormally large, it 
will produce an abnormally large drop due to. resistance. 
Hence the initial half-wave of couuter E.M.F. will be 
abnormally small. Oonsequently the highest value reached 
by b will he somewhat leas than that calculated by the 
approximate method. During a considerable portion of the 
next half-wave of P.D., the etising current will be 
opposed to the P.D., 80 that the drop will have to be added 
instead of subtracted ; during this period the current will 
have a relatively large value. Again, when a reversal of 
current does take place, the greatest negative value reached 
by the current during the second half-wave will be small, on 
account of the rapidly i steepness of the h is 
ор in this region. Непое the time integral of the drop 
to be subtracted from the second half-wave of P.D. will be 
very much less than that to be added, and in oonsequenoe 
the area of the seoond half-wave of counter E.M.F. will be 
greater than its normal area. As a result, the minimum 
value of ö reached at the end of the second counter E.M.F. 
эт will be leas еа initial Mua в. p 

e same process will be repeated during the next complete 
wave of counter E.M.F., the maximum and minimum values 
of b being less than the nding values. during the 
first wave. This will go on until complete equality of all 
the half-waves (of counter E. M. F., magnetic induction and 
current) bas been reached, §.¢., until the normal typs of wave 
has been obtained. | | 

We thus see that the primary cause of the gradual 
transition from the initial to the normal type of wave is to 
be found in the inequality of the areas of consecutive positive 
and negative half-waves of counter E.M.F. This inequality 
is due to the dissipation of energy which must necessarily 
take in the transformer. 

It is a matter of considerable interest to investigate how 
the greatest possible current-rush varies with the normal 
maximum of B at which the transformer is worked. Let us’ 
define a “ current-rush " as the ratio of the maximum value 


0 1000 2,000 3,000 4,009 6,000 &00€ 
. OG.B. lines per square om. 
Fra. 1. 


reached by М to its normal maximum. Applying the 
approximate method sketched out above to the data on 
74 of Prof. Ewing's Magnetic Induction in Iron and Other 
Metals for a certain sample of iron, and teking into 
consideration the values of В, there given, we find the 
following set of values :— | E 
B= 71 600 9.67 2,460 2,020 3,080 4,960 5,480 5,780. 
Current-rush = 166 145 145 21 235 248 572 97. 196 | 
These results are plotted in fig. 1. It is interesting to 
note the slight initial decrease in the current-rush for very 


low inductions.. Beyond about. 5,000 C. G. S. lines p “ 
m 
this 


om., the current-rush increases at an alarming 
be шш d n that the n е b ia 
рош method are—especially in the cage of the higher 
н uctions—too high. 

(To be continued.) 


well, but it seems to us that in a country like England, | 
. Where the principal coals are bituminous, and where the 
all based on bituminous 


~ 


898 · 


SMOKE PREVENTION. 


ONE way of looking on smoke prevention is the hopef al 
philosophical one моне! by a e T, which in 
erring to the recent order made upon the Metropolitan 


“ 
Electric Supply Company to alter their plant to burn 
bituminous - 
lay they will have to make will enable them to lower their 
future works’ costa by burning cheaper fuel. This is all v 


principal steam-using praotice is 

coal, 1 has been something wrong in the engineering of 
many London stations when the absence of dear smokeless 
coal at once sends them into the police courte. It cannot be 


called good engineering which puts up furnaces suited only 


to the dearest coal. 

A bituminous coal strike rarely cuts 
bituminous fuel, and still leaves the Welsh supply, but а 
Welsh strike cuts off all the smokeless coal. The fining of 
the electric light companies is not to be laid to their staffe, 
but to the follyand shorteightedness of their original designers. 


Mr. Hannay, in recently infiicting a fine for smoke made 


by the above company, stated that since the Smoke Act had 
been left to the Vestries to administer, the subject had been 
neglected, and he had had only one case before him since 
1891, the present case; but it was his experience that the 


nuisance could be kept within reasonable bounds by proper | 


construction of furnaces and proper attention. Seeing 


smokeless coal can be better burned in a bituminous furnace 
furnaces considered good enough for | 


than in the haphaz 
smokeless coal, there is really no good reason why all farnaces 
should not be originally constructed on proper lines. Yet 
argumenta are put forward in a way to mislead the uninitiated, 


to the effect that smokeless Welsh must needs have a special 


furnace built for it. If such were true, it would be hard on 
steam users to compel them to change to and fro according 
to the locality of each recurring оов! strike. о ad 

But it is not so. One form of furnace will burn both 
coals equally well. True, it age ly be necessary to admit 
go much or any seco air a 


keeping shut of the air valves and 
involves no structural alteration. The present trouble is to 
be laid to debit of consulting engineers, whose carelessness 
or inability has brought it about anddone much to strengthen 
the hands of the strikers. In connection with this matter 


we would draw attention to an ordinance recently issued in - 


Paris, which we publish on another page. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATRENTS.—1508. 


Compiled expressly for this journal by W. P. Тномрвон & Oo., 
Electrical Patent Agents, 329, High Holborn, London, W. O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. . . ^ 
17,080. 


"Improvements in electrical transcribing d 
E. A. HUxMBL. Dated August 8th. (Date ap or under 
Patents, &., Act, 1888, Bec. 103, January 10th, 1898, being date of 
application in United States.) 


17,118. “Improved means for automatically sounding electric 
alarms or the like.” J. W unn and J. Drgrz. Dated August 9th. 
17,161. “Im 


F. O. MoM. Dated August 9th. (Complete) — 

17,162. “An improved electric accumulator.” L. I 
Dated August 9th. 
Вес. 103, January , 1898, date of application in France.) 
“An improved automatical contact breaker on electric 
railways and the " J. C. BogírER and J. Lonmrz. Dated 
‚ (отиу 2 500 1 


17,193.. "Improvements in the method of and means of drying 
insulation of electric 


ulation cables, armatures, bobbins, and the like.” 
E. PassBURBG. Dated August Sth. ix ' 


17,895. 
J.T. N D. Dated August 10th. 


17,288. “Improved means or devices for attaching advertising 
tablets. to electrical and other nore lamp-chimneys, or the like.” 


Н. M. Satuony. Dated August 


17.259. "Improvements in electric telegraphs.” W. Jupp. Dated - 


August 10th. 
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' smokelessly, considers that the compeny 
. will not after all be such great sufferers, for the capital out- 


off every source of 


ve the fire with the less . 
bituminous fuels, but this involves nothing more than the 
regulation. It 


ts. in automatic switches and cut-offs.” 


a for under Patents, &o., Act, 1888, 


“ Improvements in or relating to electric plug contacts.” : 
254 M. g пе plug cot E 


m eS . 


17,267. ‘Improvements in incandescent electric lamps Rd oM 
electrical apparatus wherein glass bulbs or vessels are used.“ J. W. 
Swan. Dated August JOth. ME : 

17,268. "Improvements in secondary batteries or electrical accu- 
mulators" O. Ввиввир. Dated August 10th. 

17,280. "Improvements in electrically-driven fans or 
devices.” 8. Bunamamn. Dated August 10th. (Complete.) 

17,345. 


cHAT. Dated August lith. | 

17,954. “Improvements іп electrically-propelled vehicles for 
common roada.” C. JmawrAUD. Dated Angus IIc. 

17,858. “ Automatic electric time switch." A. B. WEBBER. 
Dated August 11th. tur, з | 

17,359. "Improvements in electrodes for electrically obtaining 
osons.” D. Martı. Dated August 11th. ; 


17,871. An improved electric battery and bell combined." G. 
Markt. | 


(Markt Bros. & Oo., Germany.) Dated August 11th. 

17,978. “Improvements in methods of electric haulage.” G. 
Cawrnzv and В. H. Tuwazrm. Dated August 12th. 

17,880. “Improvements in drums for holding electric eables." 
T. Oxrmv. Dated August 12th. (Complete.) 

17,390. ‘ An improved clip and carrier combined for attaching to 
shades, globes, reflectors, and the like, and for attaching the same to 

| Щсап Ў holders" Е. DockmmrrELD. Dated 

August 12th. 


(05 Y eru dy Ix ! 
17,418. ‘“‘Improvemente iH or relating to electric tumbler switch 
appliances and Gif base- plates." О. Мавкт. Dated August 12th. 

17,51. DI in electric current indicators.” Т. W. 
VARLEY. August 13th. | 


17,458. “ provements in primary electric batteries.” А. A. | 
BmEADLE. Dated August 13th. | | 
17,488. "Improvements in electric secondary batteries" IL A. 


Тімміз. Dated August 13th. 


17,507. “Improvements in or relating to switch devices for elec- 
tric tramways.” ЕЮ. ANDREAS. Dated August 18th. 
17,523. "Improvements in means for transmi 


- ABSTRACTS OF PUBLISHED SPECIFICATIONS. ` 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Тномрвон & Oo. 322, High Holborn, W. O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stampe). 
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vertical The trolley wire or overhead condactor on the road- 
way beyond the ачен F frog at each 
end, which.is suspended from the poles 
the p of anchoring the overhead uctor, when the b: is 
closed the contact fork on the frame receives the frog so as to 

an unbroken or continuous line of electrical conductors. 1 clai 
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." Improvements relating to electric bells." G. О. Lantes- 


means of guy wires for 


tting motion from 
electric motors to other machinery." W. брит. Dated August 13th. 


pressor, connected by 
of a pipe, with a retort in the bottom of which are a series of small 
orifices. -. The retort 


which it can be moved about upon the apport. 


| the compressor, 
sufficient to crowd the lead out through the orifices. · The distance 


weld together as the particles one uj 
thus obtained is к мейли] ги light. ani 


10,557. "Improvements in and relating 
Т. Jackson. Dated May 4th, 1898. The furnace i$ 


an inner shell com of a compound of fire clay, round the five 
ate and 


sides of which, embedded therein, are wound. five 
distinct coils of um wire. The ends of these coils are con- 
nected to brass blocks, ha 


ying intervening spaces formed between 
them to allow the insertion of plugs; a small beans strip at each end 
communicates the terminals with the blocks. The top of the outer 
case of the furnace is constructed of alate or other non-conducting 
material. 3 claim. | 


" 


11,960., "Improvements in globe holders for enclosed electric arc 


lamps.” К. WzximEeRT. Dated May 18th, 1898. The globe employed 
is open at one end only where it is furnished with an oufer fastening 
edge. On the lower frame pe are two opposite guides, in wbich 
by means of spiral springs, ins are elastically : 
On the lower end o sideways thereto, are 

rollers a jocting or border 


mounted to rotate, 
of suitable height is formed on the frame plate. 2 claims 


together 
a sufficiently plastic condition to 
the other. The plate. 
exceedingly porous. 2 
to electric furnaces.” 
ded with . 


plate is such that the metal as it | 
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The professor complained that American technical education 


educated away from industrial pursuits rather than towards 


them. England had for 10 years been trying to solve the 


technical education question, ‘but with very poor BUCOEES. 


“Instead of highly educating a few leaders and directors of 


industry and commerce, they are vainly trying to raise the 


whole class of apprentices and clerks by a wholesale system of 


shallow night-school instruction.” The burden of the lecture 
is, that Germany has fully equipped technical schools in which 
specially difficult tasks are undertaken for commercial houses, 
that such schools are also very fully equipped with teaching 


staffs, and that very few of the students are admitted to take 
their full course, which is three years of 45 hours per week. 
The italics are ours, and this is the point upon which we 


have been trying to give expression for some time past. In 


the Crefeld Schoole—textile—there were, in all, 29 instructors 


and.only 148 regular studente, and the tuition fees were 
small. Thus there was, in one way or another, one instructor 
for five students. Obviously, with suitable instructors, there 


із а chance of considerable personal and individual attention 


given to each student. 
Now here in England it is a fact that our technical 


education has gone upon the lines of teaching architecture to 


bricklayers. If all men were architects, it is obvious there 
could be no bricklayers. This is so palpable that it is 
a marvel that its application has been missed. English 
technical education in aiming to do too much has really 
effected very little. After a day spent in hard work, not 
much can be done by the most willing student at a night 
school. Youths are well known to go to sleep in the evening 


classes of our technical schools. The teaching is remarkably 


slow. We want more knowledge i in our leading men. We have 
repeatedly insisted on this, having found, so very often, men 
in charge of large establishments who were quite unable to 
appreciate facts and grasp principles. Thus а new process 
or a new machine is brought to the notice of a man; the 
principle of its action is undoubted, it is actually at work in 
Germany or America ; ‘photographs are exhibited of results, 
but nothing will induce a trial unless a machine can be 
shown at work. We know now where several establishments 


are asking to see the actual thing at work, simply because 


there is not sufficient knowledge of the simplest principles of 
mechanics in the whole of the leaders of these establishments 


880 


THE ELECTRICAL REVIEW. гс. 43. Mo. 1,084, Виртиивив 5, 1808. 


——— ——————— 


to enable them to give an order without the feeling that they 
are perhaps being taken in by specious promises. It is 
this ignorance in the so-called leaders of industry that 
is doing mischief. We find, for example, a commercial 
man at the head of a large undertaking: let this man 
be offered something in the engineering line. He sends 
for his engineer, who arrives more or leas grimy, looks at 
what is put before them as knowingly as he сар, but is quite 
incapable of forming an opinion because he is a simple 
mechanic and no engineer, while there are many trained 
engineers fully capable of advising, who would be glad of a fee 
of а few guineas for doing «o, and who could save their clients 
hundreds annually. Firms who cannot afford to keep 
an engineer of education rarely dream of paying fees 


for advice when needed, and throw away tons of coal . 


annually, and hundreds of pounds, When the exhaust in- 
jector was first brought out many refused to buy 
it because they “could not see how it could act,” though it 
would have saved a fourth of their coal. Men who knew 
perfectly well that steam engines would do work with a 
“vacuum” continually on both sides of the piston, refused 
to credit the exhaust steam injector. They thought they 
understood the steam engine, simply because they found it 
there, but they were incapable of rising to the height of 
the exhaust injector, and this is only an instance of what is 
repeated in different guise in all sorta of industries. 

The Germans are undoubtedly doing well, but there is 
a certain saving grace for ourselves when we have cured 
this ignorance in high places. A prominent man in the 
textile trades of the North of England told us he had 
ceased to buy German dye stuffs. He had found that the 
Germans used their chemical knowledge to overcome the 
demands of specification requirements, put in with the 
object of securing good stuff. Yet the Germans had put 
their ability to defeat these requirements во as to still 
supply inferior dye stuffs which would pass tbe tests. 
Take, again, the matter of Portland cement. American 
specifications called for а slow setting cement. The 
. Germans captured the American market chiefly because 
they invented a method for making cement slow setting 
by grinding it up with gypsum. Now, gypsum is a 
dangerous article, and some fine day some huge Missiesippi 
or Missouri bridge may prove the danger of an over gypeum- 
laden cement by failing in its deep piers. Thus the American 
specification, intended to secure good cement, has simply 
served to secure cement which may prove doubtful and 
dangerous. We may do well by imitating the technical 
instruction methods of Germany and confining our efforts 
more in the direction of highly instructing the few than in 
badly teaching the many, and giving them false notions and 
unfitting them for the work suited to. them. At the same 
time we may strive to maintain the character of our products 
and avoid “doctoring,” where this tends to step over the 
line of honesty. 


— —.: ау 


| A NoRTHERN contemporary has dis- 
Incandescent Lunatics. voee red that the incandescent lamp carries 
in its rays “the germs which shall slowly, imperceptibly 
* affect the mind." It may be some comfort to learn that 
these germs are not our old ubiquitous friend the microbe, 
but only the X ray. It appears that the latter “enters into 


the composition of the incandescent light,” and is sufficient 
to gradually destroy the nerves of the scalp and lay the 
foundation of nervous disorders and resultant insanity. The 
man of the business desk, the mechanic, the professional man 
suffering from nervous headaches may suppose the trouble 
to be intercranial (sic) when, as a matter of fact, the scalp 


nerves, both numerous and delicate, being exposed for many 


hours each day to the rays of the electric lamps have been 
weakened and finally destroyed. . . . There is insanity 
in the ordinary electric light, says a doctor.” - Nothing that 
can be called evidence is vouchsafed in support of this oracular 
and alarming utterance, but we are given to understand that 
the medical brethern of this gifted man are waiting 
anxiously for his revelation. In the meantime he might be 
taken care of by his friends; we cannot help thinking 
that whatever be the cause, whether lamp light, sunlight, 
or moonshine, some structure deeper than his scalp nerves, 
is affected here, and that the mischief in his case, at least, 
is clearly intracravial. 


AT the recent Derby meeting of the 
Institution of Mechanical Engineers, one 
of the most useful papers was that of 
Mr. W. E. Langdon on the “Electric Light Machinery of 
the Midland Railway.” This company has several electrical 
installations driven variously by steam engines and gas 
engines, or combinations of the two powers, the gas being 
either producer gas or towns gas. Similarly the electrical 
machinery is varied, but of this no special note need be 
made. At Derby the plant is driven by three locomotive 
type boilere, and there are Willans engines and Siemens 

ynamos, two of 500 amperes and two of 275 amperes, the 
voltage being 125. From 1898 to 1897 the output 
from 93:268 units to 208°519 units, and the unit coet 
decreased from 3°63d. per unit to 2:58d.. which, however, 
was higher than the 1896 coat of 2:293. The work is such 
as to make the stand-by losses great. The chief interest of 
the paper, however, is it information on machinery driving 
and the power absorbed by shafting and tools. There is а 
shaft which drives 15 tools. It ів 98 feet long and 2 inohes 
diameter, and is carried on 12 bearings each 4j inches 
long. Ordinarily it drove 19 belts of from 1} to 8 inches in 
thickness. The countershafts were from 2 feet 1 in. to 18 feet 
8 inches long and drove machinery with belts of from 14 inches 
to 2% inches wide. The main ehaft without any belting 
absorbed 272 жайа; with the 19 belts resting on it (we 
running idle is meant) the power absorbed was 518 watts or 
nearly 1-H. P., with the oountersbafts added the absorption 
was 791 watts. To drive a 94-inch ecrew-cutting 
alone absorbed 381 watts, but when at work cutting a gun 
metal bar at the rate of 1°1 ounce per minute, 545 watts were 
used. The idle lathe thus called for 381 watta, so that the 
work done only used 164, or at the rate of 495 watts per 
ounce of metal per minute. A low efficienc motor 
direct to the lathe on the same work only use 214 watts per 
ounce of metal cut away per minute, which is powert 
evidence in favour of direct gearing. A comparison 18 given 
of the power absorbed in removing metal by a lathe driven 
from a shaft, and also when driven at the same speed! Uy а 
small motor: according as the metal was being remov ві 
one, two, or three cuts the power epee pert per ounce per 
minute was with belt driving 591, 389 and 275 watts, and with 
motor driving 206, 191 and 148 watts for exact same conditions 
as to speed and time. Thus a motor driving direct abeort 
very much less power than a motor with shaftivog and belting 
barely а fourth when the lathe was running light, i.e., with 
по cut. Though only of a limited character, and perhaps 
showing more shafting loss than if larger weights of mew 
were being removed by heavier tools, the information 15 
exceedingly suggestive, and points v atrongly to the benefit 
and ecomony possible with electrical driving. | mn 
the difference still more marked in favour of direct driving 
each machine is the extremely intermittent nature of 
work, во that the continnous dead load of the abafting bears 
a higher ratio to the live or working load than nominally 


appears. 


The Resistance of 
Engineers’ Tools. 
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THE RELATIVE COSTS OF COPPER, ALU- 
MINIUM, AND IRON WHEN USED AS 
ELECTRICAL CONDUCTORS. 


By JOHN B. О. KERSHAW, F. I. O. 


Tx an article published by the writer in August, 1897, it was 
shown that at the prices of aluminium and of copper current 
at that date, the former metal was one-and-a-half times as 
costly as the laiter when used for electrical conduction pur- 
poses; the cost ratio being calculated for wires of equal 
conductivity. { 
. Early in the present year Mr. A. E. Hunt, of the Pittaburg 
Reduction Company, published a similar artiole,“ and, taking 
sa his basis of calculation, figures slightly different from those 
used by the writer in his earlier article, he proved that so far 
from aluminium being the more costly metal for electrical 
transmission, it was slightly the least costly of the two. — 
Since the subject is an important one, the writer has 

thought it advisable to recalculate the relative costs of alu- 
minium and copper oonductors of equal eleotrical capacity, 
using in the one case Mr. Hunt's data, and in the other case 
his own ; and, in order to include in the comperison a third 
metal which has more than once been proposed as a medium 
for the conduction of large electrical currents, such as those 
мей in electro-chemical and electro-metallurgical works, he 
hes extended the calonlations to the corresponding values for 
iron. 
In the following expressions 

8 = sp. gr. of copper. 

P = oost price per Ib. of copper. 

C — oonductivity of copper. 
and s p c represent the corresponding values for the metals, 
aluminium and iron. 

It is evident then that the expression 


8xp 
will represent the relative costa of equal lengths of wire of 
equal sectional area, and that the expression 
8X Px 6 
зхрхо 
will represent the relative costs of equal lengths of wire of 
equal electrical resistance. 

The values used by Mr. Hant in his article upon the use 
of aluminium as an electrical conductor are the following :— 
Copper. | г : 
8'93 8 
14 cents per Ib. р 
100 с 


Aluminium, 
8 


B 
C 


M 


2:68 
. 29 cents per lb. 
63 


NN 


Substituting these in the expression given above, we have 
893 x 14 x 68 _,. 7,876 |. 101. 

288 x 29 x 100 ich equals 777. or, 100 88 the re- 
lative costs of copper and aluminium wire of equal lengths 
and equal electrical resistanoo. This ratio is in close agree- 


— — — 


ment with that found by Mr. Hunt by a somewhat more 


indirect method of calculation. | 

Taking next, values for copper and aluminium less 
arbitrary than those selected by Mr. Hunt, and repeating 
the oaloulation, we have— | ; 


Copper. Aluminium. 
8 = 893 8 = 2°68 
P = b9idtperlb. р = 15'85d.f per lb. 
c = 100 | c = 659 (99 % aluminium). 
and 898 x 5°94 x 59 _ 100 
268 x 1585 x 100 135 


This result confirms the early calculation of the writer, and 
shows that for conducting purposes 99 per cent. aluminium 
at the present market prices of the two metals is 11 times as 
costly as copper. The cost of converting the ingot metal 
JJ шз Е ß Е 
m ad Ho World, ерау; 1898, also ErzOrPBICAL 

f These prices are taken from current price lists, and represent 


the trae relativo values of electrolytic copper, and aluminium at the 


into wire of equal electrical resistance would not materially 
affect the ratio, since, although the copper would be of less 
sectional area and consequently would have to be passed 
through а greater number of draw- , greater care would 
have to be exercised in the case of the aluminium, and the 
costs of drawing would probably be about the same. 
Aluminium of 99 per cent. purity has been taken for com- 
parison, because 100 cent. aluminium is not yet a 
commercial product, and the writer doubts whether the 
Pittsburg Reduction Company, ог any other aluminium 
producing company, will ever be able to produce 100 per 
cent. aluminium in wire or rod form profitably, at the price 
taken in Mr. Hunt's calculation, namely, 29 cents m lb. 
The values for iron and the calculation of the relative costa 


of copper and iron when used for conducting purposes are 


given below :— 
Copper. Iron. 
8 = 8°93 EM 8 = 810 
P = £55 10g. per ton. р = £3 198, 
dd с = 164 
апа 8:93 х 1,110 х 164 _ 162,661 _ 278 


810 х 72 x 100 58,322 100° 


This result shows that if iron can be produced in bar 
form with a conductivity of 16:4 Matthiessen standard, at a 
price of £3 12a. per ton, it is by far the cheapest metal for 
electrical transmission purposes; and, though its weight as 
compared with copper or aluminium preventa ita use for 
overhead lines, there would seem to be no reason why it 
should not be used for underground conduits, or for elec- 
trical current transmission in works and factories where the 
lightness of the conductor is of entirely secondary importance, 
and where the current is of low potential.* The liability of 
iron to rust could be overcome by artificially forming the 
protective oxide, Fe, 0,, as a skin upon ite surface in the 
шан operations, or by applying а coating of tar at 
а stage. "a 

Gathering the resulta of these calculations together, and 
expressing them as cost ratios to iron, taking the latter as 
100, we have | 


RELATIVE Costs or CONDUCTORS оғ EQUAL LENGTH AND 
EQUAL ELECTRICAL RESISTANCE. 


Metal. Purity and price. Relative costs. 
Aluminium ... | 99 per cent. at present market prioes. 375 
Copper. Eleotrolytio н Hi á 278 
Aluminium.. 100 per cent. at A. E. Hunt's value. 275 
Icon .. | At present market price, plus 38 per 


cent. for rolling costs. | 


POLYPHASE ASYNCHRONOUS MOTORS. 


By W. G. RHODES, M. S0. 


Ir is well known that polyphase induction motors are self 
starting, and do not, like monophase motors, require a 
special winding with external starting to run them 
ар to speed. It must not be assumed in consequenoe 
of this feature that all polyphase induction motors are 
equally good as regards their ability to start under load, or 
that any attain to perfection in this in fact, where 
the starting load is anything above about one quarter of the 
full load which the motor is designed to carry, it is 
customary and necessary to start on a loose pulley. 
There are many difficulties to overcome in designing a 
really good induction motor, and these difficulties are often 
enhanced by the conditions under which it is required to 
operate. Suppose, for instance, that the motor is required 
for mining work ; a first requirement is then that it should 
have no sliding contacts and should run sparklessly. If, in 
addition to these restrictions, it is required to start under 
considerable load we shall see that the designer has a 
difficult task to perform. £ pus 


When a current of high E. M. F. is to be transmitted, the diffi- 
culties of insulation render jron more costly than copper. 
p 
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- Qonsider an induction motor with a squirrel : 


* а, cage rotor, 
in which each rotor bar is short circuited. Let R bo the 
regi: tance of each rotor circuit, and L its self-induction; let 


р = 2 я п, where n is the frequency of the currents in the 
rotor, and y = 2 я п’, п’ being the frequency of the stator 
currents; then the angular velocity о of the rotor is given 


by 


ш = — 
= 2 (n'-— n) 
or р= р — в. (1) 


Now, in order that a motor may start with ease under load, 
the torque should be proportional to the current and 
independent of the speed of the rotor, and the necessary and 
sufficient oondition for this is 

| R == PL 

or, by (I) = (р 0 (2) 
that is, the resistance of each rotor circuit should be greatest 


at start, and equal р’ L, and diminish as the speed increases. 


м. In order to secure this a variable resistance has to be 
inserted in the rotor circuits, and gradaally cut out as the 


speed increases ; but this operation requires sliding contacts 
between the rotor bars and the variable resistance. We can, 
then, appreciate the difficulty which besets the engineer who 
endeavours to produce an indnotion motor without sliding 
contacta, and at the same time capable of starting under load. 
We propose to consider the attempts of M. Boucherot to 
attain this end without the use of a variable rotor resistance 
and to produce an induction motor possessing the great 
advantages of the simple squirrel cage rotor without the 
usual accompanying disadvantages of a feeble starting 


torque. The following description is taken from L’ Elec- 
tricien for May 14th, 21st, and 28th, 1898. 

The motor has two distinct stator windings on a common 
framework. One winding is fixed and the other is capable 
of rotation about their common axis. There are likewise two 
rotors mounted on the same shaft and of a special squirrel 


cage type. 

Each stator is composed of a number of thin stampings 
of very soft iron slotted and held in a cast-iron framework. 
One of the stators is fixed once for all in the common frame, 
while the other can be rotated through a certain angle 
relative to the first in the iuterior of the carefully drilled 
frame. For this purpose the framework is provided with a 
slot in which is placed a lever with which to rotate the 
movable stator. In motors of 10 H.P. and above, the lever 
is replaced by a screw worked by means of a hand wheel. 

The windings of each of the stators is similar to that of 
the ordinary polyphase induction motor, and the ooils may 
be coupled in series or in parallel tosuit the adopted Marga 
The fixed and movable stator windings are connected by 
means of fiexible wires as shown in fig. 2. | 

The rotor, fig. 1, consists of two seta of windings mounted 
on the shaft, one rotor winding corresponding to опе stator 
winding. The interval between the two rotor windings is 
occupied by an iron hoop of large resistance, riveted and 
soldered to the different bars of the squirrel cage. The two 
stators are placed at start at an angular distance from each 
other corresponding to half a period of the supply current. 


0 200 400 600 800 1600 
Load in kilograms. 
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When the rotor is set in motion the angle between the 
two rotary fields is gradus y diminished until it becomes 
zerc—the position of normal running. In the Boucherot 
motors the starting is effected by varying the difference of 
phase between two systems of polyphase circuits placed in 
parallel. By this means the starting torque is kept high 
without the use of rubbing contacts. 

Tests show that the efficiency and power factor of these 
motors are high, and that under normal load this temperature 
does not exoeed that of the surrounding atmosphere by more 
than 15? О. This small rise of temperature is due to the 
good quality of the iron stampings used and to the large 
amount of cooling surface on the stator caused by ita division 
into two well ventilated parts. Fig. 3 shows the results of a 
test of one of these motors in which both efficiency and 
power factor attain about 86 per cent. The starting torque 
was three times as great as the normal torque at full load and 
the starting current about three times the normal current. 


AN AUTOMATIC TELEPHONE BXCHANGE. 


In our issue of May 20th we described the automatic tele- 
phone system which is being exhibited at Winchester Ноше 
by the Direct Telephone Exchange Syndicate, 


tisting of 100 switches. 


VoL4& No: 1,084, Sr n 4, 1898.) THE ELEOTRIOAL REVIEW. | 988 


The installation on view has recently been augmented by 
the addition of a section illustrating the introduction of two 
important points of detail in the development of the 


the eleotro-magneta 
to its normal 


renis sent by the commutator of his Decus осы ie 
"selector ” with which his circuit is equipped. The selector 
affords connection with the thousands and hundreds con- 
моют of the combination to he effected, the subsequent 
ion of осш the teng and unita үөү tis 
means of connector, which is operated by the 
of currents transmitted by the subscriber’s com- 

$ connectors,” therefore, complete the con- 
ions with the individual or talking circuits of each 
sabscriber. 


circuits numbered from 8,900 to 9,000, after which that con- 
nector establishes communication with the segmenta of the 


distributor representing tens and units. 
с, 
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Fig. 1 


Fig. 1 illustrates the method of combining the switches as 
в", в, ere oo the 


connector affords communication with 100 individual or 
talking circuits 5, ), 5“, &o. These are extensions of 
each subscriber’s line wires as shown at n in the figure. P 
and P’ рз the apparatus at the вођвогірег'в offices. 

Tbe are arranged iu 100 groups, each group con- 
| The connectors are similarly 
arranged, and each selector has access to one connector in 
each group of 100, thus affording a possible 100 x 100, or 
10,000 connections, A part only of a group of selectors and 


by a current of 2 ampere. 


brass rim is completely insu 


connectors isshown in the figure. 20,000 automatic switches 
form the complete pai man for an exchange having a 
capacity for 10,000 subscribers. The switches are arranged 
in sections of frames of approximately 200, as shown by 


carrying 200 switches oocapies a floor space of 9 feet x 


. 8 feet, and is usually 7 feet high. 


It will be not that when any particalar connector is 
appropriated by a selector, the remaining circuits to which 
that connector affords access are, for the time being, isolated 
from communication with the other selectors of that parti- 
cular group, but they are accessible to all the remaining 
groupe of selectors in the exchange. This isolation is 

ental to the employment of “ non-interfering " circuita 
with which each selector and connector is provided. 

The connections are so arranged that when two sub- 
soribers are in communication tbe coils of the * motor” 
aleotro- ts only are in oirouit, for the purpose of 
enabling the automatic restoration of the circuits to the 
normal position to be effected, after conversation has termi- 
nated, and the subscribers replace the receivers in their 
switch levers. These electro-magnets (shown at m and m“, 
fig. 2) each have a resistance of 300 ohms, and are actuated 


ui 


Talking circuits. 
Fra. 2. 


] They are connected in derived 
cirouit or bridge with the battery, B, by which they are 
energised, connected symmetrically between them. The re- 
eri ergata da are automatically disconnected when 
the connections between two subscribers are completed. — 

In fig. 2, A represents, in skeleton diagram, the connections 
when two subscribers, P and P', are in communication 
through switches upon adjacent groups, and C represents 
the connections effected between two subscribers, T and т’, 
whose automatic switches are included in groupe situated on 
different sections of an exchange. 


THE BEHAVIOUR OF A TRANSFORMER AT 
THE INSTANT OF SWITCHING ON. 


Br ALFRED HAY, B.Bc. 


(Concluded from page 827.) 


EXPERIMENTAL INVESTIGATIONS. 
THE apparatus used іп the experimental determination of 
the сај wave-shapes is shown diagrammatically in fig. 
2, and will be readily understood. By moving the brush Bu, 
the instant of switching on may be varied, while by moving 
B, we can alter the point of switching off. These two 
brushes bear on a diso of ebonite, provided with a rim of 
brass, which is divided into two unequal portions by the 


.ebonite distant-pieces р, and D.. The shorter portion of the 


lated, while the longer one is in 
connection with an insulated oollar, on which bears a brush 
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connected to one terminal of the primary coil P. By means 
of a Joubert instantaneous contact-disc с р, the curves of 
current and counter E.M.F. are readily determined. Both 
the switching and the contact discs are, of course, driven 
direct by the alternator shaft. 

In the case of a transformer, the gradual equalisation of 
the abnormal positive and negative half-waves of current is 


A, Alternator х в, Non-inductive resistance; c, Condenser; E, Eleotrometer. 


Fic. 2. 


a relatively slow process, requiring a very large number of 
waves for its completion. This persistence of the abnormal 
waves introduces a certain difficulty into the experimental 
method just прн. for with the arrangements described 
it was impossible to allow the abnormal waves to run through 
more than 64 periods before the circuit was again opened. 
At the instant of breaking the circuit, therefore, the current 
had а higher value than its normal maximum, and the 
` core was left more strongly magnetised than would be pos- 
sible under ordinary working conditions. Let us assume 
that the core is, to start with, magnetised in the proper 
direction to a value corresponding to the greatest residual 
induction consistent with the normal maximum induction. 
When the abnormal waves are started, the first wave-train 
willleave the core more highly magnetised than it was at 
the start, and the next wave train will pick up the induction 
at this "s аш value, ard leave the core stil more highly 
magnetised. The residual induction, after the passage of 
each wave-train, will thus go on increasing until a state of 
equilibrium is reached, such that the magnetic state of the 
core at the end of the 6} periods is the same as it was at the 
beginning. The abnormal waves obtained experimentally 
and plotted in the curves given below, are the waves cor- 
responding to this state of equilibrium. They are obviously 
much more distorted than the abnormal waves ordinarily 


Fia. 3. 


obtainable, since the initial value of the induction is much 
higher. The value of this residual induction may be approxi- 
mat«ly determined from the B — Н curve (shown dotted) 
in fig. 3. We have merely to determine the maximum value 
of H reached during the first abnormal half-wave of cur- 
rent, and a reference to the B — H curve then determines the 
corresponding maximum of B. This gives us the absolute 


scale for the abnormal magnetic induction curve. The 
absolute scale is, in the curves given below, indicated by the 
right-hand set of figures on the vertical scale in each 
diagram. | dh 

Fig. 3 gives the normal hysteresis loops of the transformer 
core for various inductions ranging from about 450 to 
15,600 C.G.S. lines per eq. cm. These loops were obtained 
by integrating the curve of counter E.M.F. ; hence the eddy - 
current component is included in the values of H. 


5,500 / \ / \ 
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М E.M.F., Normal E. M. F.; x. o., Normal current A. c., Abnormal current; 
N.M.I., Normal magnetic induction; A. u. I., Abnormal magnetic induction. 


Fia. 4. 


s 


For the highest induction used (15,600) the well-known 
effect due to eddy-currents, which consists in a rounding off 
of the peaks of the loops and an increase in their areas, is 
very well marked. 

he curves given in figs. 4—7 show the normal and 


A. M. I. 


X 

* 
N 

“< P i 


A.E.M.F., Abnormal E.M.F.; м.с., Normal current; 
4.0., Abnormal current; A. x. I., Abnormal magnetic induction. 


Fia. 5. 


abnormal waves corresponding to values of the normal 
maximum induction j je to 900, 2,600, 8,500, and 5,200 
respectively. Fig. 8 shows the hysteresis loops correspond- 
ing to fig. 4. Little need be added, after what has already 
been said, regarding the interpretation of the curves. It 

will be seen that they fully confirm the theoretical deduc- 
tions arrived at above. The gradual subsidence of the 
abnormal waves, as well as the inequality of successive half- 
waves of counter E.M.F. (fig. 5) are exhibited very clearly. 
The periodicity in these experiments was 122 ~ per sec.* 


е Excepting fig. 5, for which the periodicity was 37 ~ per sec, 
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The shape of the E.M.F. wave (fig. 4), it will be seen, 
departs only very slightly from the pure sine form.* 


| 
dr : 
E) 
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N. C. Normal ourrent; A. C., Abnormal current; 
. . 1. Normal magnetic induction; 4. x. 1., Abnormal magnetic induction. 


Fig. 6. 


^ © o p 


| u. C., Normal current ; A. C., Abnormal current; 
x. M. I., Normal magnetic induction; A. M. I., Abnormal magnetic induction, 


Fra. 7. 


It follows from the theory given above that the value of 
B, in equation (1) is a very important factor in determining 


© The alternator used in these experiments was one of the old 
Ferranti type, with zigsag-wound armature. 


maximum 


rush. 


the current-rush. The following arrangement (fig. 9) was 
used to control the value of B, without altering- апу 

else, and thus to find how the current-rush was affected by 
changes in the value of this quantity. A battery of 85 
small E. P. S. cells was connected in series with an adjustable 
resistance, a Siemens electro-dynamometer, and а coil of 16 
turns wound on the transformer core. Another ooil, con- 
sisting of 96 turns, was connected to the alternator through 


Fria. 8. 


the switching disc, The arrangement of connections is 
shown in fig. 9. When the cell circuit was open, the 
ue of the “rush” current was found to be 
6:92 amperes. The cell oirouit was next closed, and the 
resistance adjusted so that a current of 7°96 amperes (cor- 
responding to M = 3:07) flowed through the coil of 16 
turns. The maximum value of the “rush” current was 


5 
A в, Adjustable resistance; s в, Siemens’s electro-dynamometer. 
Fra. 9. i 


It may be mentioned that the normal maximum of the 
current in the above experiment was (with ое] circuit open) 
1:07 ampere. The result is — complicated by the fact 
that when the ое] cironit is „we get in it a small 


alternating current, which is su on the steady mag- 
netising current due to the cells. But this action is insig- 


nificant—the amplitude of the corresponding load current 
in the primary of 96 turns amounting to only about 02 


ampere. 
CoNOLUSION. 


The generally acoepted notions respecting the phenomenon 
of initial rushes appear to be of the vaguest amd most un- 
satisfactory kind. Again and again it has been stated that 
transformers are liable to break down at the instant of oon- 
nection to live mains, on account of the extra stress which 
is si to bear upon the insulation during the current- 

ot only has this assertion been Van паа but 
some writers have even endeavoured to i effect by 
theoretical considerations. The argument advanced is some- 
n lu HARE pr p ү rush Tips take 
р magnetic induction will, during the initial quarter- 
wave of current, be carried far above its normal maximum 
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value. Daring the next half-wave of current—it is then 
asserted—the abnormally large induction is removed, and a 
reversal to the normal maximum takes place; we thus get an 
abnormally high E.M.F., which breaks down the ion 
of the transformer. 
How utterly fallacious this reasoning is will be amply 
evident from the experimental results described above. So 
far from the abnormally high magnetio flux being wiped out 
during a single half-wave, as we are asked to believe, experi- 
ment teaches us that it requires a very large number of waves 
to produce this effect, the core settling down gradually into ita 
normal cycle of magnetisation. Hence it comes about that 
even when the current-rush is exceptionally large there is no 
corresponding rise of P.D. across the transformer terminals. 

There is also another simple consideration which seems to 
have been overlooked by the advocates of the fallacious theory. 
If a current-rush is accompanied by a rise of P.D., how comes 
it about that the transformer койш; it is the only one 
that suffers? The disturbance must spread through the 
entire network of mains, in which case all the other trans- 
formers—as well as the alternators at the central station— 
would be equally liable to break down. 

Where breakdowns have occarred, they were probably 
caused either by a defect in the insulation, which prevented 
its withstanding the normal working P.D. of the mains, or 
else, as suggested by Mr. Swinburne, by the high induced 
E.M.F. at the instant of switching off. Tue fault so 
потере would, of course, remain unnoticed until the next 
time of switching on, when it would be revealed ; the natural 
inference being that the act of switching on the transformer 
had caused it to break down. 

The theoretical deductions given in this article, along with 
their experimental verification, show that the phenomenon of 
impulsive current-rushes is capable of being explained in a 
simple and straightforward mauner, based on the known 
magnetic p'operties of iron, without the necessity of postu- 
lating any obscure or mysterious peculiarities in the behaviour 
of the iron at the instant of switching on. Farther, the 
alleged breaking down of transformers at the instant of their 
connection to live mains must be rel to the class of 

‘scientific myths for which there is neither theoretical nor yet 
experimental foundation. 


CORRESPONDENCE. 


Capillary Electrometer. 


The article on the “ Capillary Electrometer for Measuring 
Insulation Resistance, ap in your issue for August 
oth, and referring to my paper on the “Oapillary Electro- 
meter,” leads me to offer a few words of explanation and to 
question some of the conclusions which you draw therein. 

The advantages which I have found in employing the 
electrometer for insulation measurements lead me to believe 
it superior to the galvanometer in several ways. The fact 
that it is necessarily used ina null method is of no dis- 
advantaze, for it eliminates some of the errors of the 
deflection method, and interferes in no way with the 
obser vation of the progress of the so-called “ electrification ” 
of the cable under tæt ; the contact on the slide wire ma 
be moved so as to keep the mercury column balanced, an 
as the reading should be taken at least one minute after the 
application or pressure to the cable insulation, the fact that 
“а capacity of 10 microfarads requires 46 seconds to be 
charged within 1 per cent. of its tull c through one 
meghom" will interfere in no wise with the result, Farther- 
more, in the determination of the properties of insulation of 
conductors for lighting and power transmission purposes, 
where this method would by far find its widest application, 
. capacities nowhere near as great as 10 microfarads would be 
met with. 

The use of a каро resistance of high value, вау, 1 
megohm, is entirely practical, for the current passing through 
it is во small as to cause no appreciable change in ita value 
due to heating, and it remains constant for a considerable 
length of time. The value of this resistance may be readily 
checked by a measurement similar to that employed in 
measuring insulation, using a standard resistance of, say, 


1,000 ohms. This enables the set to be made light and 
portable, and the use of a resistance of 1 megohm enables 
measurements on insulation resistances of high values to 
be readily made. I have found this method to be quite 
satisfactory in determi absolute values as high as 30,000 
megohms, which is quite difficult to attain with the ordinary 
form of portable galvanometer. 

Your review seems to have overlooked one of the chief 
advantages in this method of insulation measurement, i4, 
the ease with which the dynamo pressure may be substituted 
for the testing battery, thus enabling higher res to be 
used in this important measurement. This ів of consider- 
able advantage when it is realised that very different values 
tor insulation resistance may in many cases be obtained by 
employing & ure of 1,000 volts instead of 100 volts; 
and it is desirable, especially in the testing of cables for 
lighting and power purposes, that the cables shall be tested 
at a pressure at least as great as that under which they are 
designed to be operated. 

The various uses to which the capillary eleotrometer has 
been put in the electrical laboratory leads me to agree with 
you in the conclusion that there are many measurements, 
aside шш for ne 35 of = resist- 
ance, in which a portable form of capillary electrometer may 
be advantageously used. 


University of. Wisconsin, 
jgon, Wis. 


C. F. Burgess. 


On “ Letters to Editors.“ | 


If anyone of n> repute wishes to give publicity to his 
ideas he often does so by means of a “letter to the editor” 
of the most suitable psper he can think of. Editors I 
suppose, do not consider it advisable to reject these “letters” 
provided they are duly signed: so to cover themselves they 
do not hold themselves responsible far the opinions of thar 
corr ents.” The wisdom of this saving clause! 

I have jast been reading a “letter to the editor” of the 
Electrical Review of New To- k, for August 17th, 1898. I 
won't give the correspondent’s name; it might burt his 
feelings, and that would be unkind after the amusement he 
has afforded me. The letter expounds an original idea for 
fdoflitating the transmission of electrical energy over long 
distances, either by means of direct or alternating currents. 
Here it is. The italics are my own. 

“Tet an alternating current dynamo be connected with 
the line at the transmitting station, and let this dynamo, 
working either independently or by means of a step-up 
transformer at the same station, supply the transmission line 
with alternating currents of very high tension—le¢ us ғирром 
of sufficient tension to operate either electric lamps or electric 
motors by means of a own transformer in the ordinary 
manner, at a distance of, let ns say, 50 miles. At 50 miles 
distance from the transformer, instead of having electric motors 
and electrio lamps, let a transformer, ridet | ils peonman and 
ils secondary coils of equal length, be placed. The 
coil of this transformer may be connected to a second | 
of 50 miles of line wire. Since the primary and secondary 
coils of the midway transformer are of equal length, the 
current which leaves this transformer aud over the 
second section of 50 miles will have a tension nearly equal 
to that in the first section of 50 miles. . It will 
now be seen that by this method which I have proposed, it 
should be practicable to transmit alternating electric currents 
over nearly double the greatest distance over which they have 
hitherto been transmitted, while using at the transmitting 
station alternating current of precisely the same tension, 
and while using line wire of the ordinary kind." 

He then goes on to say that the distance might be trebled 
by using two in iate transformers. Again, “Should it 
be desirable to transmit continuous current over twice 
greatest distance usually considered practicable, we may place 
a rotary transformer, which both receives and generates con- 
tinnous currents of equal voltage, midway between the 
transmitting and 5 stations, and so on. 

The letter is apparently a brilliant idea (?) of one who 
knows nothing about the applications of electricity, and 
baving had a chat with some one who knows a little more 
than he does, has formed some most wonderful and hazy 
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notions about transformers in general. The brilliance of the 
idea of interposing а transformer without doing anything 
but increase the transmission losses, and slightly drop the 
Pressure! ! І always thought a transformer was 
alternating on one side and continuous on the other. We 
may safely assume that a motor-generator is meant. Again, 
considerable additional labour is incurred with the result 
that the efficiency of the whole plant is diminished and the 
capital outlay increased. | 
e might take a more serious view of these matters and 
denounce the insertion of such trash on the grounds that 
technical journals count amongst their readers not only men 
able to discriminate between wisdom and folly, but also 
youths who read to learn, and who often depend upon their 
weekly periodical for much of their information. What 
ideas would such a reader have after thinking over the letter 
quoted, especially those which I have written in italics ? 
urely his progress would be retarded by being thrown into 
a hopeless muddle. re 4 A 
W. 6. В. 


“The Application of Gas Power to Marine Purposes." 


The article on the above subject in your last issue strikes 
out a line of action on which I have been working for a 
long time. | 

The remarks are made of “how few double-acting gas 
engines are placed on the market,” and that “the lack of 
progress is one of the disappointments of modern engineer- 
ing.” Personally, I may say that another of these dis- 
appointments is, that eo many gas engineers are во much 
engrossed in their own pet hobbies and ideas, that anything 
in the way of an improvement submitted to them by an 
outsider is tabooed with scarcely a moment’s consideration. 

_ The article proceeds: “ The difficulty with the gas engine 
is not that of starting it once, but of starting it, reversing, 
and stopping it at short intervals.” That is no difficulty at 
all; as, given a thoroughly reliable and efficient double- 
acting gas or oil engine, without excessive heating of piston 
and piston rod, then the starting, stopping, and reversing, 
follow in as natural a sequence as they did in the steam 
But, as your author remarks, “more complex 
organism will be necessary.” 

| {о be derived from gas engine driving— 
which, I take it, includes oil ya Irak very clearly set 
forth, but there is one point on which I would beg to differ 
from the 3 ae asks, Is it not our business as 
engineers to accept the gas engine as it is and make the 
best, of it,” and he adds, obviously they — gas engines and 
electrical transmission—“ are to be combined.” Now, this, 
I consider, is simply a makeshift way of meeting the diffi- 
culty. As engineers we are bound not to accept the gas 
engine in its present form as finality, uotil it has been con- 
clusively proved that we caunot surmount the objections so 
ably indicated by the author. At present, I frankly admit, 
І see no way of dispensing with the objectionable water 
jacket, but as regards reversing and double - acting 
mechanisms, the way seems tolerably clear, with well- 


engines. | 

Could we be able to simply connect the cranksbaft of а 
reversible oil engine on to the propeller shaft of our steamships 
and dispense with boilers with all their containing weight 
of water, with the killing temperature and work of closed 
stokeholds, and be able to operate that engine with the ease 
and certainty of опг modern marine steam engine, I venture 
to assert that we would see another impetus given to marine 
engineering and naval construction which would carry them 
as far ahead of our present achievements as our Mayestic’s 
and Lucania's are ahead of Bell’s Comet. 


| John D. MacKenzie. 
Glasgow, August 29th, 1898. | 


Submarine Telegraphs. 


It is а subject for much regret that Mr. Bright should 
have taken the somewhat undignified line which he has on 
the subject of the review of his book. It is hardly the 
province of an anthor, when referring to his own work, to 
indicate the manner in which bis production should be 


reviewed, nor if he fears critieism should he subject himself 
to such. A reviewer, no matter what respect or esteem 
he TA have personally for an author, would hardly be 
justified in reviewing favourably his work when on exami- 
nation the latter is found to contain pe ble and serious 
errors. I am quite realy to accept Mr. Bright's state- 
ment that the proof sheets had to be read through at great 
disadvantage, and that many errors were, I presume, due 
to this fact ; this, however, doss not make the work any 
more valuable or reliable, or to be praised, on that account. 
Mr. Bright appears sure that the tone of the review was a 
sneering one ; let me assure him that it is anly bis imagina- 
tion which makes it appear so. In reviewing the book 
I have endeavoured to be scrupulously fair, and I have 
not, as seems to be imagined, misread certain statements by 
leaving out the context. I am very far from suggesting 
that because Mr, Bright has made a number of bad blanders 
that. he is hopelessly inacourate, not to say incomp»tent ; I 
have sufficient knowledge of his ability and energy to be able 
to contradict such an idea. The fact remains, however, that 
the mistakes referred to in the review are actual ones. 
regards the first criticism, I have carefully re-read the whole 
of the rapbs relating to the statement that “this 
looping has the effect of something like doubling the K.R. by, 
roughly speaking, doubling the length of wire in circuit,” and 
cannot see how any reading of what Mr. Bright has written 
can alter this statement into the fact that the K.R of a loop is 
the same as (not double) the K. R. of the earthed wire; for 
although we double the resistanca we halve the capacity. This 
fact is well known to telephonista, and to telegraph engineers 
generally, and I am surprised that Mr. Bright with his ex- 
ience was not cognisant of it. 1 must decline to accept 
is assurance that several of the errors which are next 
pointed out could be obviously recognised as clerical errors ; 
they may b» the latter, but they are certainly not obviously 
аб As regards the hydro-Jynamic question, here again I 
must differ in toto from Mr. Bright, and if I am wrong I am 
so in company with a goodly array of teachera on the 
subject. Mr. Bright faila to see the mistake he has made 
with reference to the controlling points in the lay of a cable, 
let him think the matter very carefully over again, and ba 
will, I feel sure, see where be 1з wrong ; also let him carefully 
re-consider the next two points to which he adheres. How 
the speed of a drum can be accelerated by means of a brake 
I cannot imagine; it can be diminished. The three errors 
which he next frankly admite, are, I must maintain, bad 
errors, but that it is ungenerous or uncharitable to call them 
во I must emphatically deny; the expression bad does not 
mean “ignorant blunder” as Mr. Bright has apparently 
assumed it to mean. 

‚ In the concluding portion of his letter, Mr. Bright sug- 
gests all sorts of possible assumptions on my part, not 
one of which ever occurred to me; in fact, he is readin 
between the lines” ina manner which suggests (and I won't 
say anything more uncharitable) * mortified vanity.” | 


Reviewer. 


Magnetism. 


What is meant by the term, magnetic moment of inertia 
of а bar magnet. Can yon recommend a good text-book on 
the subject, not too advanoed. 


Student. 


[See pages 140, 170, 171, 172, aud 178 of “ А Text-Book 
of Magnetism and Electricity," by R. Wallace Stewart. 
London: W. B. Clive & Co., University Correspondence 
College Press, 18, Bookseller! Row, Strand, W. C.—Eps. 
Екс. REv.] Е | 


Dynamo Fault. 


In an editorial reply to a letter under above heading, 
published in the current number of the ELECTRICAL REVIEW, 
the following sentence occura :— 

“Probably the armature resistance is too great, and also 
the field-magnet resistance higher than usual (in order to 
get the low speed).” | 
. Now it is not difficult to see that for a dynamo of given 
output and given type of design, reduction in the speed tends 
to involve increase in the armature resistance, bat I fail to 
understand how it oan.also tend to increase the field 
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resistance, as may be inferred from your note. As other of 
your readers may be in the same difficulty, perhaps you 
would be kind enough to explain this point in your next 
issue. 

H. C. L. 


[Resistance of field may be too high for excitation at slow 
speed, i. o., it may require same number of turns of thicker 
wire on the field to enable it to properly excite.— 
Eps, Екс. Rev. ] 


Correction.—Electric Lighting of the City of Goulburn. 


In your issue of June 17th last, a paragra h appears under 
the heading of “ Business Notices,” viz., " Elebirical Plant 
for Australia,” stating that Messrs. Johnson & Phillips are 
building the pant for the above installation. 

Now, sir, I shall be glad if you will kindly contradict this 
error through the columns of your valuable paper. The 
facts are these : The City of Goulburn called tenders in the 
usual manner, three tenders being received, viz., Messrs. The 
Brash Electrical Engineering Company, Messrs. Gibson- 
Bittle & Oo., and myself. I was the lowest tender, and it 
was decided by the Council to accept same. However, delays 
in financing the scheme have been caused, and at the time 
of writing [ have not received the official order from the 
Council to proceed with the work. 

Further, I have given no orders to any firm or agent for 
any plant whatever in conneotion with this installation. 

Trasting you will insert a notice to this effect. 


For R. Thompson. 
(J. Тномрвон). 


Costs of Gas and Electricity. 


Could any oorrespondent kindly inform me how much 
more expensive, as an illuminant, electric light is ‘han gas 
light in connection with its expensive, yet defective aids, 

elsbach Mantles : not forgetting that gas has been in- 
creased from 2s. 10d. to 8з. per 1,000 feet. 


M. Nash. 


DEATH OF DR. JOHN HOPKINSON. 


THE scientific world has been shocked beyond expression by 
the tragic death of Dr, John Hopkinson. Accompanied by 
his son John, aged 23 yeare, two daughters, Alice and 
Lina phe he essayed on Saturday last the ascent of the 
Dert de Veisivi. The party started early on Saturday 
morning m Arolla, but when à 5 Pai 85 соо 
passed, search parties were organised, and at daybreak the 
bodies of the distinguished electrician and his ohildren were 
discovered still roped together on a moraine at the foot of 
the highest cliffs. Dr. Hopkinson was a keen and experi- 
enced mountaineer, and in accordance with his custom had 
not availed himself of the services of a guide. The Petite 
Dent de Veisivi is not considered ай ascent of great import- 
ance, but at certain points the footing is difficult, and it is 
surmised that one of the party must have slipped and all four 
have fallen from rock to rock, a distance of several hundred feet. 
Dr. Hopkinson’s eldest son had just left the party at Arolla 
for Australia, the rest of the family, Mrs. Hopkinson and two 
younger children, staying at the Arolla Hotel. 

It is difficult to estimate the loss which the electrical 
engineering profession sustains through the death of this 
brilliant, practical, incisive electrician. He combined in a 
rare degree the qualities of the high mathematician with the 
skill and resource of the practical engineer. There was 
scarcely а branch of electrical work that did not owe some- 
thing to his genius; the generation, the distribution, the 
measurement of electricity were each and all subject to the 
versatility of his inventive talents. Electricity in its most 
abstruse and in ita most practical was his field of work, 
and marvellously well he wrought in it. 

His career provides a most co 
mathematical training being helpf 
business life. 


icuous instance of a 
in a practical and 
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Dr. John Hopkinson was born in 1849, and was the eldest 
son of Alderman Hopkinson of Manchester, who has been a 
prominen engineer in that city for many past. 

he brothers of Dr. John have become only less 
distinguished than himself. Prof. Alfred кшк» Q. O., 
who reoently became principal of Owen's College, Man- 
chester, and in consequence regi his seat in Parliament, 
and Dr. Edward Hopkinson, who is the head of the 
electrical department of Mather & Platt, are almost as well 
known as the deceased electrician. | 

The school and college career of Dr. John Hopkin- 
son was exceptionally brilliant. He was edu at 
Lindow Grove School and Queenwood Oollege, and after a 
short period spent at Owens College, he went up to Cam- 
bridge, where he achieved the great distinction of beooming 


Senior Wrangler and first Smith's prizeman. He became 


engineer to Messrs. Chance & Co., of Birmingham, and 
during his stay in the midland town, which lasted some 
years, he effected many improvements in lighthouse 
machinery, the well-known Brom. flashing apparatus owing 
much to his inventive ability. 'The commencement of his 
career ав a consulting electrical engineer was immediately 
marked by original work in electricity. Moreover, his ability 
as an expert witness was soon recognised, and much of his 
time was oocupied in patent cases. His investigations into 
the theory of dynamo machines, with which his name will 
ever be closely associated, were commenced in 1879, and one 
immediate result of his iments was the introduction of 
the characteristic curve of a dynamo. These experiments 
were carried out with a view to obtain knowledge of the 
electric light for lighthouse illumination, and the results 
were collected and presented in a paper to the Institute of 
Mechanical Engineers." Нож clearly the anthor grasped the 
conditions to be met by a dynamo ine is suggested in 
the opening portion of the paper, which states that: It is 
desirable to know what the various machines can do with 
varied and known resistances in the cirouit, and with varied 
speeds of rotation, and what amount of power is absorbed 
in each case. It is a question of interest whether a machine 
intended for one light can or caunot produce two in the 
same circuit, and if not, why not? ether a machine, 
such as the Wallace Farmer, intended as it is for many 
lights, will give economical results when used for one, and 
so on.” It must be remembered that these words were 
uttered in the early part of 1879, and clearly show the 
scientific and oritical spirit with which Dr. Hopkinson was 
approaching the dynamo, Bearing this in mind, it is not 
surprising that he should have felt confidence in his ability to 
improve on Edison's original dynamo, and towards the latter 
end of 1882 appeared the now famous Edison-Hopki 
machine, What Hopkinson did was to abolish the multiple 
field magnets, which, in the early Edison machines, were 
united to a common pole-piece. He diminished the length’ 
of the field magnete, and increased the sectional area, thereby 
increasing the effective magnetism; the armature was re- 
modelled, and its sectional area increased. The net result of 
these improvements was that the output of a machine was 
almost doubled. An Edison machine of the old“ L ” type, 
designed to supply 150 lights, was, as a matter of fact, re- 
modelled, and after being reconstructed according to Hop- 
kinson’s theory, was capable of supplying 250 lights. 

It may be a matter of interest to reproduce: the drawings 
showing the improvements which were made on the Edison 
machines, It was in 1882 that Hopkinson filed his famous 
three-wire patent, which he afterwards sold to the Westing- 
honse Company for nearly £20,000. His chief work in 
connection with dynamo machinery was not so much in 
designing machines as in investigating the true principles 
that underlie their construction, end how much he has done 
in this direction, in company with his gifted brother, Dr. 
Edward Hopkinson, is known to most of our readers. There 
is no doubt that his scientific investigations, and his eluci- 
dation of the magnetic circuit, completely revolutionised the 
construction of dynamoer, and on this subject it is interesting 
to 1 Mr. Rankin Kennedy, f who recently said :—'* What 
a thorough revolution these scientifically trained engineers 
made in the designing of magnete can only be realised by 
those who were in the electrical engineering profession 15 


ө TELEGRAPHIC JOURNAL, Vol. vii., p. 167. 
1 Егвствіслі, Revisw, November 19th, 1898, Vol. 42. 
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years ago and witnessed the monstrous designs prior to their 
work.” Not only was the faculty for taking: pains demon- 
strated in the design of machines, but it was equally apparent 
in testing the results. How highly Dr. John appreciated 
the valus of severe tests may bə judged from a trial made 


Fo MAGNETS AND ARMATURB OF Epison DYNAMO. 
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on an Edison-Hopkinson machine which was recorded 
in the ELECTRICAL Revizw,* as follows: —“ It was then 
decided to rua the machine absolutely continuously for 
а fortnight without any break whatever, with the full load 
of 275 amperes. Throughout the whole of this oon- 
tinuous run for 14 days there was never the slightest 
sparking at the commutator, the bearings and magnets 
remained at a uniform temperature throughout, and the tem- 
perature of the commutator at the end of the run was 79° C., 
87 the same tem as at the end of 12 hours." 
b was in those days a remarkable performance, and asa well- 
known critic of the day remarked, the test was calculated to 


give a certain amount of confidence to those who believed, 


that accumulators were not absolutely essential for the purpose 
of keeping up a permanent supply of electrical energy. He 
continued a i 
tothe Royal 


back as 1696 he had arrived at шо valuable к 
regarding the coupling in parallel of alternators, an 

been led to his conclusions by experiments on the De Meritens 
miichines,’ which had been used for the investigations into 
lighthouse illuminants at South Foreland. 

Dr. Hopkinson was a member of many scientific bodies, 
and was twice president of the Institution of Electrical 
Engineers, in 1890 and in 1896. The inaugural address 
olya perag delivered by him in the former year 
is undou one of the most im t contributions 
ever presented to the Institution. When Dr. Hopkinson 
was called upon a second time to fill the office of presi- 
dent, Mr. рюп, the retiring president, said: The 
choice of the Institution could not have fallen on a more 
worthy man than Dr. Hopkinson, to whom they all owed 
so much, and who, by his scientific work and by his 
practical contributions to their scientific knowledge of the 
dynamo, and by his careful studies of the properties of the 
materials that they used in the construction of electrical 
apparatus, had done more, almost, than any Englishman—or, 
he might say, more than any man in any country—to forward 
the great cause of electrical engineering.” How singularly 
appropriate and felicitous are those remarks to-day. 


—— —éDY— шш 
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It would come as a surprise 


The practical side of Dr. Hopkinson’s work is shown by the 
numerous lighting and tramway schemes which he has сше 
and carried out. Manchester, Whitehaven, and Stafford are 
among the chief lighting systems; while in tramways Dr. 
Hopkinson designed the electric lines at Leeds, and was 
responsible for the nearly LO ele system at Liverpool. 

he Corps of Electrical Volunteers, which is undoubtedly 
deetined to do some useful work, was raised mainly on Dr. 
By his death electrical : irreparabl 
y his ical engineering sustains an irreparable 
loss, and the world generally is infinitely the poorer: 
The bodies of Dr. Hopkinson and his children will rest in 
the English churchyard at Territet Glion, which looks across 
Lake Geneva. 


A TRIBUTE TO DR. HOPKINSON. 


JoHN HOPKINSON a memory, his name to be classed hence- 
forth with those of Faraday and Maxwell, and his work to 
be referred to as a thing done. It hardly seems possible, 
and it will take some time to realise, that he is in very 
truth gone from us. He was so full of life and of energy, 
so hard at work, and so fertile in ideas, that it may be said 
that his work, great as it was, was hardly yet begun. It is 
no exaggeration to say that electrical science has suffered a 
blow, the full effect of which it is difficult to estimate, for, 
when it is remembered how much he had сота ва one сап 
doubt that іп the years that, іп all human probability, lay 
before him, much would have been accomplished by the keen 
intellect and clear judgment of him whom so many of us are 
now mourning. And not science alone will feel the 
loss, for his genius was directed equally to the practical 
application of that theory of which he was such a master. 
to many engineers to know 
how numerous are the appliances they use daily that were 
his inventions, and the fundamental ideas underlying them 


„hat were his discoveries. 


To the writer the loss is that of a revered and personal 
friend, for it was his privilege to be associated with him, 
first as his only pupil, and afterwards as his assistant ; 
altogether he has kuown him for some 14 years. Only 
those who were brought into close contact with him could 
fully realise the extent of his genius and his versatility. . It 
was а positive revelation to see how he would go straight to 
the point, grasp the whole question, and see it fully in all 
its bearings, as it were, in a flash. Any weakness or 
obscurity in argument would be seen through by him 
instantaneously, and he would have been a clever man 
indeed who oould have deceived him. 


making a suggestion. He was, 

fact, so great a mat, that he could afford to be above all 
patty considerations. One always found him the same, for, 
unlike so many men, he was not subject to moods. Another 
thing that made him so agreeable to work with was the 
absence of all display of autherity, and of stickling for trivial 
matters. One could always feel that if one had done one's 
best aceording to one's ability all would be well. 

All those who had the privilege of seeing anything of his 
home life will know the happiness that reigned there, bat it 
would seem like sacrilege to refer to this in the columns of a 


ne 0 

"Tho thoughts of all will turn to her who has, at one 
appalling blow, lost four of those dearest to her, and to 
those parents who could hardly have expected that they 
would ever know the sorrow of losing that son whose 
career has been such a brilliant one. We can best show 
our sympathy for them by praying that He who has borne 
our griefs and carried our sorrows will send comfort to 
them. | O. H. W. 
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ELECTRIC TRAMWAY TRACTION BY СОМ. 
BINED ACCUMULATOR AND TROLLEY 
WIRE. | 


By EBNEST KILBURN SCOTT. 


BnoAbLY speaking the street traffic of any of our large 


towns or cities may be divided into three classes. There is : 
First, the traffic in the fine showy streets or avenues which 


have been widened and beautified at very considerable 


expense, both to the corporation and the property owner on 
either side, and along which even the most rabid agent for 
trolley wire тш, &0., must acknowledge that it would be 
a desecration to have overhead wires. (We have not too 
mary such roads, bat there are undoubtedly some in every 
large town.) Second, there are the narrow but im t 
business thoroughfares where if overhead wires are used at all 
they must of necessity be supported by span wires attached 
to rosettes on the shop and office buildings on either side. 
There is, hird, the suburban road traffic with its 73 to 15 
minutes service, and along which it requires a stretch 
of the imagination to consider the overhead wire 
objectionable. Where also gas and water pipes are few 
aud far between, and consequently the liability to the 
electrolysis trouble is much more remote than in thickly 
populated situations. 


‘These conditions are not entirely pecaliar to this country, 


althoagh we can show some of the best examples of the 
narrow tortuous streets. In the cities of Paris, Vienna, 
Berlin, Brussels, Dresden, Hanover, Bada-Pesth, Bremen, 
&o., and also iu New York, &c., there has been opposition to 
the overhead trolley wire, but the authorities of most 
of these places have compromised matters, and what are 
known as combined systems of electric traction have been 
adopted. | 

It seems to the writer that in the Кез state of public 
opinion in this country it is too much to expect to reconcile 
the various conditions and apply the overhead trolley 
wire universally, and yet it will never do to let things slide 
any longer. The eee are therefore presented 
in order to show that a good working compromise is possible 
by combining the accumulator with the overhead rolla wire 
Joa municipalities are ғо minded to give the system a 


The examples we have had of accumulator traction in 
Eogland have been anything but suocessful, but it cannot 
therefore be fairly argued that all acoumulator traction is 
bound to be a failure. As Mr. Parker has said, the Bristol 
Road, Birmingham, line had not a fair chance owing to the 
restrictions which the Tramway Company imposed when the 
line was (quipped, and now, of course, the motors, &c., are 
hopelessly out of date. The amount of knocking about 
which the cells receive in being changed at the generating 
station is simply shocking and does more harm than the 
vibration they receive on the car; whilst the method of 
— ee when they are in leaves much to be 
desired. There also appears to be a well-founded belief 
amongst some who have had to do with this line, that the 
balance-sheet of the Birmingham company does nat give 
the true state of affairs of this section of their system, and 
the fact that during certain changes of management 
the line unexpectedly showed a balance gives colour to 
the rumour. Ж 
. The two first cities to adopt the aecumulator and trolley 
wire combination were Hanover and Dresden. The Han- 
over line was referred to in Mr. Epstein's paper before 
the Institution of Electrical Engineers, “ Accumulator 
Traction on Rail,” and as the installation has been 
extended several times and has been working for some 
considerable time the financial resulta given are worth 
quoting :—“ The extra cost of the combined system com- 
pared with the overhead system alone, does not, in 
Hanover, ехоее 2d. per mile." Also, It may be of interest 
to mention here that the ruuning expenses of the electrical 
system, including driver, amounted to 222d. mile.” 
These figures were based on the official report for 1896, and 
although Mr. Quin in his paper at the last meeting of the 
Manicipal Electrical Association has thrown doubts on the 
first of there figures, yet there is sufficient evidence that the 
+ystem of working has been found very remunerative by the 


Hanover com and can be honestly pronounced a success, 

At Dresden the cars have Tudor cells carried underneath 
the seats, but they always remain in position, in faot, in no 
instance abroad are the cells mauled about as they are at 
Birmingham. This, no doubt, is one reason for the anvary- 
ing впооєвз of foreign accumulator lines. The latest plan is 
to carry the cells in a box underneath the car and remove 
them in bulk only when it is absolutely necessary. 

At Dresden the overhead wire connection is made by 
means of a sliding bar instead of the usual trolley mast and 
wheel. Some of the cars have bars which apply grease to 
the trolley wire, and this greatly reduces the wear and tear. 
The other (the majority) cars have plain bars. These bars 
are cheaply renewed, they have the one great advantage 
over the wey d wheel, that they cannot jump off the wire and 


get shattered by striking a pole arm, nor can xs ргы down 
a span wire. They are very convenient for a combined system, 


because the connection from accumulator to trolley wire, and 
vice versá, can be made whilst the car is moving. With a 
trolley wheel & few seconds are required to accurately dro 
the wheel on to the wire, the length of time varying wit 
the dexterity of tramcar conductor. 

At Berlin certain sections are worked with accumulators 
charged from overhead wires, and others are worked by 
combined overhead trolley wire and conduit. The change 
from accumulators, as well from the conduit, to overhead 
wire is made whilst the car is under way, the bottom of the 
conduit ending in an invlined plane 5 
up through the slot, at the same moment that the slidi 
bar is released. 

Of the two methods of working the authorities appear to 
prefer the accumulator and trolley, because of the disturbance 
of the streets 9 are narrow and asphalted) during the 
„FCC 
wit i tu | ing oom ively 
flat and the sewers of small size. The level roads, also, are 
very favourable to acoumulators as the weight of the cells 


The latest example of the combined accumulator and 
trolley wire was inaugurated in Paris in Deoember of last 
year by the French Thomson-Houston Company. So far м 
can be seen at present it promises to be very successful, and 
as there are several novel features in connection with it, the 
following description шау poe 5 | 

The line ооппео{в the de la Republique with Pantin 
and Aubervilliers outside the fortification, and the total 
length is just over 9 miles. Of this amount 4} miles, within 
the fortifications, are worked by accumulators, and the rest by 
overhead trolley. 

The rails outside Paris are laid on both sides of the road- 
way on a sort of raised track to themselves, and as the trolle 
wire poles have long arms which project right over the trac 

wires are not required, except when going round corners. 

The generating station is situated near the Aubervilliers 
end ts the line, and is equipped with the following 
maohinery :— | 

Boilers. Three multi-tubnlar boilers of the Roger type, 
each having 2,075 square feet of heating surface. They are 
placed at a lower level than the engine rcom floor, thus 
decreasing the length steam piping end facilitating the 
delivery of the оов! into the boiler furnaces. 

Engines.—The engines are three in number, and are of the 
single cylinder horizontal Corliss valve type made by Messrs. 
Lecouteux & Garnicr, of Paris. Each gives 250 horse- 
power when running at 75 revolutions per minute, and with 
а cut-off at ith of the stroke. The fly-wheels are arranged 
for belt driving. 

Dynamos.—The dynamos run at 400 revolutions per 
minute, and each gives 165 kilowatts. They have six-pole 
fields, shunt wound, the regulating resistance bei such 
i the PAM be dahin from 510 pp - 

igher voltage being required for chargi 3. y 
us fitted with three self-oiling beatings; and were made 
Postel-Vinay, Paris, to the Thomson - Houston Companys 


р. 
Switchboard.—The switchboard has marble panels and tbe 
usual instruments, switches, magnetic circuit breakers, &c. 


At one place, near the fortifications, the Ceinture Railway 
crosses the line ; and the bridge is so low that there is only 
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aboat 2 inches clearance between the top of the car and the 
under side of the arch. On this aceount the trolley pole 
Ms had. to be sank into a groove in the roof, but it is a 
distinct advantage in опе way, in that whilst running with 
wcomalators the pole is entirely out of sight. The spri 
uregement for the trolley pole has been speoiall 
for the work by Mr. A. Stanley Garfield, of French 
Thomson- Houston hie! The difficulty lay in getting 
a spring ment which would give an exceedingly long 
so thet the trolley mast might be brought down into 
tbe horizontal position at either end. This has been effected 
by means of a spiral spring contained in the roof standard, 
and a sort of double fulcrum and toggle at the base of the 
trolley mast. One distinct advantage is that the spring is 
quite ont of sight, although of the ordinary spiral 
The rolling stock onnsists of 38 cars, 30 of them being 
combined accumulator trolley cars with roof seats, and three 
(for work only on the line outside the fortifications) being 
i -car&. The large accumulator trolley cars 


24 imide, and 28 on the roof. The roof seats аге 
covered in, this being rendered. because of the low 
bridge mentioned above. They are double-ended, that is, with 
steps and controller at each end, and the body is carried on 
two four-wheel bogie trucks, between which the accumulator 
рох is slang. The trucks are of the maximum traction t 
made by J. G. Brille, of Philadelphia, and are so arranged 
although there are four сао per cent. of the weight of 


eficient suspension of the accumulator box. Each car weighs 
about 14 tons (of which 4 tons or 28 per cent. are accounted 
for by the aconmulators), and, therefore, with 3} tons of 
pesengers, the total ри is about 173 tons. This may 
wem heavy, bat it must be remembered that the Municipal 
Council Paris have adopted certain regulations which 
favour heavy and comparativly slow moving cars. 


(To be continued.) 


BUSINESS NOTICES, &c. 


Agency Notice.—The Stewart Electrical Syndicate, 
Limited, announce that they have made arrangements with Mr. J. Е. 
Bunce, of Messrs. Bunce, Bros, & Oo., Saville Park Street, Halifax, 
to represent general! кшш шы каде. ТЫ 

with arran ‚ B. Jevons, 
The ee ho is still their sole agent for the sale 
ot " Stewart " sed aro lamps, within the counties of Stafford, 


ү 


Annual Outing.— The employés E the Consolidated 
Manufacturing Com y) hed their annual onting o н y Me 


i ver b 
whole course of the company's existence of 17 years. There 
veral hands who were present at the 


sad Co., since October, 1692, and now has an Appointed at Daly's 

Thestre. Не also furnished the Alhambra with an electrical equip- 

ment for the stage, ata cost of 2950, but the general trading was 
or 


that а receiving order was made on a creditor's tion on Au 

26th in thercase of Edmond Savory D'Odiardi, m . 

30, Silver Street, Notting Hill Gate. 

The first meeting and Barr examination in the failure of Fredk. 

ire : Jones & Oo.), cal engineer, New Wandsworth, will 
at the Court House, Wandsworth, on September 6th at 

1130 am., and September 222d at 19 noon. 


Electrical Wares Exported. 


Win Hume Aca. 90тн, 1897. | WII Expina Aud. 93072,1898. 
8. E в. 
Adelaide ТА .. 7 0 | Aden. Teleg. cable 33,600 0 
Amsterdam О | Amsterdam  ... .. 900 0 
ii Teleg mat... 64 0 | Auckland isi 40 0 
Antwerp .. ses . 62 0 | Barcelona көз 18 0 
Beira |... ‘ ... 1,032 0 | Bombay... -— 83 0 
Bombay ... à .. 407 0 | Bo cee 92 0 
„  Teleg. mat.. 68 0 | Oape Town  .. 156 0 
. 159 0 mbo... ex 24 0 
Buenos Ayres .. 100 0 | Durban - 181 0 
# mat. 34 0 i Teleg. 166 0 
Calcutta ӨН 0 | Flushing E 70 0 
Oanterbury 9 0 | Fremantle dia 1.089 0 
Саре on .. 119 0 | draymonth  ... 0 
O Seas. dees 1,062 0 | Hamburg T 100 0 
urban ... vs 656 0 | Hobart ... " 15 0 
East London ... 409 0 | Malta ... ЕЎ 0 
Flushing ee 80 0 | Melbourne af 57 0 
Fremantle vee 273 0 | Penang ... —% 17 0 
Hamburg ә 275 0 | Port Elisabeth .. 514 0 
Madras .... eee $43 0 99 Baid 600 55 0 
Malaga eee eee 0 Rangoon eee е 0 
Melbourne Не 307 0 | Shanghai E 57 0 
Nelson ... sos 61 0 | Sydney. . 671 0 
Otago ee 195 0 | Trieste. Teleg. cable... 654 0 
Perth i 113 0| Y s „ 29 0 

Port Ohalmers ... 034 0 

„ Elissbeth. 99 0 

angoon — 9 0 

pton ... 15 0 

oon 84 0 

ees 91 0 

н Teleg. mat. 24 0 

Singa ove 21 0 

В olm 59 0 

W 76 0 

Yokohama 0 
Total £10,493 0 Total £38,703 0 

Foreign Goods Transhipped. 
£ в. 
Launceston... * 21 0 


Books Received.—“ Electricity Treated Experimentall y" 
for the use of schools and — by шн бшш r^ 
Fifth edition. совт 5 6d. PEDE 
Third edition. Macmillan & Oo., London. „Kennedy, LL. D., F. 


Street, 
ramWRys y for disturbance oned in his business 


1 the g operati 
Mr. T. C. Blofield рге for claimant, and Mr. Т. В. Kemp, Q.C., 
for defendants. Breese, in March, recaived a notice from the 


ing 

„ &c., ; removal, £25; EI а foot for the land 

taken in, £244; 10 per cent. added, £24 8s. 8d.; total оов, 

£1,598 8з. 8d. Mr. Kemp contended that the claim of £1 a foot for 

the land was excessive, and Mr. Horner, valuer for the company, said 

he arrived at a total estimate of £843.—The Jury assessed the 

damages at £1,145, allo £150 for the land and £980 for rebuild- 
ing, &с., and gave costs the company. | 


Calcium Carbide.—La Societa Veneziana di Elettro- 
Chimica is the title of a company which has just been formed at 
Venice with a capital of £24,000 to establish works for the pro- 
duction of calcium carbide at Paternion, Oorinzia. 


Destroying Telegraph Insulators.—It is quite time 
that the host of little urc in all parts of the country, who 
are continually having fine fun at the expense of telegraph in- 
sulators, were given to understand that they can be ке dealt 
with. We learn that one boy has just been ordered to be birched for 
the offence, and if this punishment were inflicted a little oftener, 
instead of a paltry fine, which is paid by the lad’s father, it might 
have a wholesome effect. The case mentioned came before the 
Amersham Petty Sessions on Monday, the boy being charged with 
discharging stones from a catapult at the insulators. It was stated 
by Mr. Eames, one of the tors, that in the area under his 
m abont 150 miles, he as many as 2,000 insulators broken 
annu 0 
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Exhibition.—At the Exhibition of the Grocers’ and 
Allied Trades at St. James’s Hall, Manchester, which opened on 
Tuesday last, Messrs. Royce & Oo., Limited, of Manchester, had an 
exhibit illustrating the transmission of electrical power for the 
lighting of shops, &c. | 


New Business,—Mr. W. E. Partington, late with the 
National Telephone Company, Limited, Manchester, has commenced 
business under the style of W. E. Partington & Oo., at 21, Ducie 
Grove, Levenshulme, where he will carry on electric light and power 
work, also telephones, wiring, &c. 


Figure 1 represents the lamp in 
Figures 2 and 3 illustrate the of 
the bell glass. On the tube, a, containing the positive 
carbon, are mounted by insulating the lower lam 
стао ша a lamp Par е Meo ща рие, а е the 
furnished with 8 тече ie ir hook. 
cover, g, an roller and suspen 
Above the upper эр. pue, c, is & series resistance suspended 
on porcelain rollers w is well ventilated and can be regulated. 
On under side of the same plate is the main current solenoid, 
h, the magnet core, t, of which, carries on its lower end the air- 
pump or daahpot, k, as well as the carbon clamping ring, J. On 
he lower plate, b, the frame, n, m, is fastened by insulators. At 
the bottom of the frame is the clamp, n, for the ni add carbon. 
The plate, ö (figs. 2 and 3), has on its underside a ring-shaped attach- 
ment in which a clamping ring, o, with inclined surfaces, can be 
easily turned. The ro to the plate, b, 
glass when it is 


covering 
packing, to form an elastic and air-tight joint 
the ring. Compared with the hitherto known constructions, this 
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Firas. 2 AND 3. 


the lam ism, the 
upper compartment containing the resistance. The h or 
Saas of the’ Icy ш conste of teres сырд Dri, Chih are 


completely insulated from the body of the lamp, namely, the middle 
on which is firmly screwed on the lamp, the upper section which 
lifts off on removing the rain cover, and the lower section, to 
form a reflector and rain-guard, and capable of carrying an ex 
protecting globe fixed by an eccentric fastening, so that it can 
easily removed. The casing is well ventilated, 
namelled all over, so that the lamp is com 
protected against the action of the weather. The course 
carrent in the lamp is as follows: The current coming through 
itive terminal, d, after passing through the series solenoid, X, fl 
to the lamp tube. By contacts not specially shown in the dra 
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ird or dira 
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the current from the tube to the positive carbon, thence to the 
negative carbon, thence to the adjustable resistance, and finally to the 
tive terminal, e. The way in which the lamp works may be described 


the magnet core.. As the carbon burns away the core 
till the right side of the clutch in | 

polished surface of the oarbon h gland, s. Farther descent of 
the core causes the clutch ring to release the carbon, and a ot 
the latter 8 

The ring is so formed that the drop of the carbon can never exceed 
yyth mm., and flickering, due to variations of the current or tension, 
is thereby effectively prevented. As is evident from the construction 
the upper carbon is never completely consumed. When the lamp is 
trimmed the picoe of the positive carbon left is taken out and fixed 
in the negative clamp; the positive carbon alone is replaced by a 
new rcd. 16 is claimed for the Sonja lamp that it will burn, 


separate resistance, 
frequent renewal, is easily 
ther outdoor or 
and insulating casing, will 
volt circuit as a series lamp, and two, 
series on 200, 300, &c., volt circuits as a differ. 


corresponding open 

lamp for alternating current i 

it specially suitable for indoor lighting. In this коре resistance 
mali pea by a choking coil. Messrs. Wilhelm & 

are the agents for this country. 


To Creditors.— Oreditors and others having claims 
against the estate of Cecil George Taylor, late of Ash Lea, Levens- 
hulme, Manchester, electrical engineer, who died in May, 1891, must 
send culars to Менге. Snowden, Meredith, and Hubbersty, 13, 
East Leeds, solicitors, by September 20th. 


The University of Glasgow.—The session for courses 
in enginering science commences on October 20th. For particulars 
re prospectuses, &c., see our “ Official Notices " this week. 


Poil 5 at Stockton Power House. 
e follo ditional information concerning the condensing 
apparatus in use at the power house of the Stockton Tramways Com- 
pany may be of interest :—The two condensing sets are of the 

denser and Engineering 
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their own design of the twin so that either 
one time, or the whole of the water can bo passed through 
bye-pass. This arrangement of filters forms a very com 


i 
be 


ELECTRIC LIGHTING NOTES. 


cessionaire is Mr. Zambonini, formerly manager of the Provincial 
Bank branch in Bahia Blanca, but with him is understood to be 
associated Mr. C. R. Thursby's Company. : 


Barnsley.—The Park and Lighting Committee recom- 
mend that application be made to the Local Go Board for 
sanction to borrow £25,000 instead of £28,320 for the electric lighting 
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Barrow.—A commencement has been made with the | 


works. y 
October. It is understood that the Highways and Lig 
mittee has decided by the casting vote of its chairman not to light the 
important thoroughfares by electricity at present. 


Bath.—The Electric Lighting Committee met on 25th 
uit., when the consulting electrical engineer's assistant reported pro- 
grers at the works, and stated that the switchboard had been finished 
and was to be tested. The only thing that was causing anxiety was 
the condensing machinery, which they were told was on the ocean 
and ought to arrive in the course of a few days. The contractors for 
o»ndensers had agreed to fix up for temporary use one of the old con- 
densers. September 2nd was given as the latest day for the new 
engines to be at work, and this might just be done by that time. Mr. 
Roadhouse said he thought the new machinery was coming from the 
North of England. Mr. Hammond's assistant said the condensers 
and pumpe were coming from America, aud was understood to remark 
that the Americaus could make them better than we could in 
Eogland. The Works Committee bas been requested to go into the 
question of providing incandescent lights for street lamps for use 
after midnight, instead of the arc lamps at present in vogue.—Con- 
siderable correspondence has been vassing with reference to the 
threat in regard to the Zipernowski-Deri transformer patente, and it 
was referred to the sub-committee which has the matter in hand. A 
discussion took place with reference to smoke nuisance, which had 
been complained about, owing to the use of fuel other than Welsh 
coal. The matter ultimately dropped on the un that the 
quantity of smoke would be lessened as soon as possible. 


Bognor.—We learn that Mr. J. S. Enright has been 
instructed to prepare a scheme for the electric lighting of Bognor. 


Broadstairs and St. Peter's.—Mr. Warden-Stevens has 
Deum his services to the District Oouncil in connection with electric 
g. | | 


Baluwayo.—The Government has expressed its willing- 
ness to allow Mr. Kiddy, Government eleotrician, to act as the Muni- 
cipal Council's of electric light installations. The new 
Oouncil will decide what to do in the matter. 


Buxton.—It is stated that the Buxton Gardens Company 
intend putting down a private electric lighting installation for their 
gardens and pavilion, &c. The work is to be done before next 
season. | | 


Caleutta.— The Corporation has unanimously resolved 
that permission be granted to Mesers. Kilburn & Co.to make an appli- 
cation to the Government of Bengal for a license under the Calcutta 
Electric Lighting Act of 1895 to lay the mains in certain specified 
portions of Caloutta. 


Canterbury.—The contract for the electrio wiring and 
fitting of the Beaney Institute, now being erected at a cost of nearly 
610,000, has been secured by Mr. Е. J. Philpott, of High Street, who 
bas just added an electrical department to his cycle business. 


Cork.—The Cork Electric Tramways and Lighting Com- 
pany has sent to the Guardians a detailed report of the cost, &., of 
wiring and lighting the Workhouse electrically. Referred to the 
Electric Lighting Committee. 


Derry.—The Board of Trade has agreed to defer for 12 
months exercising its powers of revocation in to the Derry 
electric lighting order, obtained by the Corporation in 1891. 


Exhibition Lighting, —For the electric lighting of the 
grounds of the Dublin Health Exhibition and for the purposes of 
exhibitors, a рал gi er 4 ut down by Messrs. Dobson and 
Curtis Bros. It fed of a 30-B.H.P. gas engine and dynamo and 
the usual apparatus. 2 2 


Fifeshire.—The Leads Mercury says that the electric 
light is being introduced into the village of Hill of Beath, in Fife- 
shire, from the profits of the public-house. | 


Garstom.—On 25th and 26th ult. a Local Government 
Board ing was held re the Oouncil’s proposed £25,000 loan for 
electric and dust destructors. TE 


- Hammersmith.—The resident engineer, in a recent 
[хб the Vestry, states tbat there ате 87 ато lampe for street 
lighting, each of 2,000 O.P. The customers on March 25th numbered 
132, and last November it was found that the plant was inadequate 


to supply the increased demand for electricity. The total capital 
expended 


on the electricity works up to the end of March last was 


_ €39614, the revenue 43,991, and the costs £3,077. 


Ham —The Vestry Clerk (Mr. Johnson) has just 
submitted to the Lighting Committee a in which he gives 
tabulated details of the income and expen ; 
for the year ended March 25tb, 1898. After showing 

the various sums which have been raised on loan, it is shown that 
for the year the total capital expenditure was £16,845 13s. 6d. The 
profits for the year had somewhat exceeded expectations, for it was 
hardly thought that the profit for this 12 months would very much 
exceed that for the previous 15 months, in which there were three 
dark quarters and three corresponding heavy quarters revenue. The 
figures, however, are £8,081 Os. 93d. as againat 
d. or nearly 54 per cent, It is mainly the increased 


uarters), the total income amounted to £13,425 17s. 11d., the income 
for the four quarters under review yielded £15,930 3s. 10d. Perhaps 
the following will show the growth of income somewhat clearer :— 


р i £ E. d. 
Average income per quarter, 15 months ended March 
1897 eee iia RAS eee ths ted Maii 2,685 9 7 
A i uarter, 12 months en 
1098 n nb ssi | eee eee eee i 3,982 10 11 


Bhowing an average increase of about 48 peroent, or £1,207 7 4. 


The expenditure is much the same for the 12 as for the previous 
15 months, and, taking into consideration the number of units con- 
sumed, the costs unit show an appreciable diminution. The coal 
diture 1144.7 ep ae amounts i 
£3,380 1s. 3d., as against £3,100 12s. 1144. for receding 

months. This tends to show the care and economy displayed by the 


on loans, and providing for bad debts, &c., amounts to £3,905 3s. 4d., 

ва result for the third year's working. This, 
MIEL ts nearly 4 per cent. on the total capital 
expended. 


Keighley.—A special meeting of the Council has been 
eir inst., to decide er to apply for a provisional 
electric lighting order. The Gasworks Oo 
the recommendation to apply for an order is carried—to engage an 
expert to advise them re the necessary application. КЕ 


required for electric lighting, he puts 


. mittee, however, after ion of the figures, are of opinion that 


they did not see their way to make any recommendation to the Town 
Oouncil in regard to the proposed scheme. | 


the ceremony as “ a piece of tomfoolery," and another su | 
the adventurous councillors should be “ hoisted by t necks out- 
side” the stack. ‘There have been 33 applications received for 
current; 22 connections have been made, and 30 street lamps 
erected. | 


Leytou.—A Local Government Board inquiry was held 
last Te into the application of the Ur Council for 
sanction to borrow £5,000 for purposes of e 0 lighting, and other 
sums for other p . The Olerk stated that the amount of 
loans already oned for the purpose of electric lighting was 
638160: ө 2,480. Tho 28000 they were now applying for was 

ded was £29,480. e £5, ey were n 

for a further ezaon o тш in order 2 with the 
rapidly-increasing demand. e asked q eonoern- 
= items included in the £5,000, and Mr. 3 that gas 
engines were used in generating electricity— gas itself being 
manufactured by the Council “Do you find that you can generate 
the gas cheaper than you can buy it?” the inspector asked.— Mr, 
Bishop: It costs us about 2d. а 1,000 feet—water 
have established almost a record for fuel costs. 
station in London below this at Leyton. 


Llandrindod Wells—T'he Electric Light Company has 
promised to do its best to abate the smoke nuisance caused | the 
scarcity of Welsh fuel It has also agreed to extend the time for 

blio lighting to a period from August 1st to April 30th, at an addi- 
hona] charge of бе, per lamp per annum. : 
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MHadras.— Madras, like many another Indian city of 
importance, is very badly lighted, and a Committee has just 
reported in favour of gas as compared with 


hurriedly dis 
many places 


Wanchester.—The negotiations between the Electricity 
Committee of the Manchester Co 
districts continue, and the basis is that the Corporation take a lease 
fora fixed period and supply the current at the same price as charged 
within the city. . 


Hardy.— With reference to the electricity works, a Cardiff 
paner says that most of the shops and hotels, and a number of private 
poles have been 


ouses at Mardy, are lighted by electricity, and 
erected in the locality by the sanction of the Rhondda Urban District 
Council to have electric light substituted for gas to light the roads 


М 


and streets in the place. 


Mile Ead.—Some time ago the Mile Ead Guardians 
decided. to have electric light for their offices, workhouse, infirmary, 
and schools, and to have the work done direct by theirown men. The 
scheme was carried out in the course of time, and now it has been com- 
pleted, the only drawback being that at about 9 o’clock every night 
he light has to be turned off, but this will be remedied shortly by 
the introduction of storage batteries for the night load. | 


Ша ашы Lighting nad ТЫ, 5 = 
ysmith Electric bone y ” 
апй а nal committee was appointed to Wi) че maler 


Newmarket.—At the last District Oouncil meeting a 
letter was read from the Board of Trade with reference to the pro-. 
posed lsying down of the electric light installation, and giving a 
descri of the system to be used. A letter was also received 
from Mr. A. Harold Ruston, the secretary to the Newmarket Hlectrio. 
Light Company, Limited, giving а month's notice of the company's 
intention to ley down mains for the distribution of electric energy in. 
certain thoroughfares.  — | 


Ossett.—The District Counoil recently received a letter 
from Mr. John Simpson, electrical engineer, ng to be allowed to 


“ place 50 lamps in the town for the p e of electrio light." The 
соодо decided to encourage electric lighting “on certain con- 
ons.” | ` 


Perth.—Residents and shopkeepers are becoming 
impatient to hear of something new regarding the to intro- 
duce electric light into the city. There are several private planta 
in the district. Messrs. Pallar & Sons, of dye-work fame, use ric 
light both in their works at Perth and their branch at the Tulloch. 
rw Westwood have now completed the wiring of the Free 

ibrary. 

River Plate.—A River Plate contem states that 
an electric light plant has been installed for public vate light- 


ing purposes in the city 3 Water is 9 motive 
о 


power. Тһе work has been 
Ayres. . : 

Salford.—In the Corporation accounts for 1897-8 just 
issued, it is stated that the deficiency on the electricity works 
amounted to £2,967 44 11d. This is an improvement on the pre- 
vious year of £908 9s. 9d., and is a result of receipts from 
the sale of electric current. The balance of assets over liabilities 
has increased, and on electric lighting account they are set down at 
22,208 18s, 9d. The borrowings for electric light works have been 

Shipley.—On the Electric Lighting Committee’s recom- 
mendation, the District Council has resolved to the tender of 
Mess:s. Cole, Marchent & Morley, of Bradford, for supply of a 
45-horse-power engine, dynamo, motor, and pumps for £1,225 103. 
for the pumping station at the sewage works. A special meeting of 
the Council is to be held on October 4th to consider the question of 
electric ting for the district, with the view of applying for a 
provisional order. 

Southsea,—Some time ago complaint was made b 
Government authorities that the electric light cables interfered wi 
the working of the service of the telephone in the neighbourhood, 
and i$ was apprehended that considerable alterations would have to 
be made in the system of lighting. It has transpired, however, after 
VVV that the fault 
rests with the telephone and not the light apparatus. 


Spenmymore.—The Clerk to the Urban Council is to 
menie) the cost of obtaining a provisional order for electric 


Sunderland.—The Board of Guardians has entered into 
a contract with the Corporation for the lighting of the borough work- 
houee, and now the new wing of the Sunderland Infirmary which has 
just been added is to be similarly lighted. The contract is stated to 
ae been given to Мете. F. Reid, Ferens & Oo. There will be 42 
pe. 


ut by Mr. J. D. Fitte, of Buenos 


electricity on account of: 

economy. The Madras Standard counsels that the matter be not too- 
ed of, especially in view of the fact that gas is in 
replaced by electricity. 


ration for the supply of the out 


lampe with two incandescents about balf-way down each post. 


Wallsend.—The Wallsend District Counoil has referred 
to the Sanitary Committee to consider whether to the applica- 
tion of the Walker and Wallsend Gas Oompany for powers to supply . 
electricity to the district. ч "AL 


Watford.—The Council has had a discussion re price and 
system of charging for current, Mr. Hawtayne ha presented a 
brief report on the question. It has been decided to за. 
unit sfter the first hour at 8d. The clerk is to make application 
а £21,000 Ican. 


Weston-super-Mare.— By eight votes to seven, the 
Council in committee has decided that the Town Yard site recom- 


mended for works is not suitable for the purpose. A 
apecial m „оё the Council is to be held shortly to consider a 
resolution ding the adoption of an electric Lighting scheme. 
Wolstanton.— The District Council has given its consent 
to the proposed application of the Burslem Town Council for electric 
lighting powers for this parish. 


Worksop.—The Urban District Council last week 
resolved to take all necessary steps to obtain a provisional order. 


ELEOTRIO TRAOTIOM AND MOTIVE 
POWER NOTES. 


Blackburn. The undertaking of the Blackburn Cor- 
poration Tramways Company was, on Wednesday last week, handed 
over to the m pal au which has paid a total of £78,960. 


electric Hne, which has been alread: 

Rzavrgw, was formally 

Thomas Speight), and a pu 

following day. After a run over the line in special cars, the Tram- 

ways Committee and contractors’ representatives, and other members 

of the party, lunched ther at the Town Hall. Al 

propone “ Sucoess to the Great Horton tramways,” and Alderman 
ОЕШ, in responding, referred to the Bolton Road electric trame, 

w had been 


C. R. Hindley proposed the th of the city surveyor (Mr. J. H. 

Oox), the city electrical engineer (Mr. Gibbings 

veyor (Mr. Dawson), and the deputy electrical 
A conference was held in Bradford on Mo between repre- 

sentatives of the Queensbury and Olayton District Councils 


through Olayton Heights, to 
Queensbury. After considering the matter for some time, a mpra 
tion was appointed to wait upon the Tramways Oommittee of the 
Bradford Corporation. | 

Dublin.—The Dramoondra Commissioners on. Monday 
considered the action of the Dublin United Tramways Company in 
eommencing works in connection with the electrical equipment 
of the lines in the township without giving sufficient notice. A 
resolution was unas rone рева gag 1 upon the company not to 
carry out any other work, after laying the cable conduits, until all 
the requirements of their Act have been complied with. 


Glasgow.—The Tramway Committee had a conference 
on 23rd ult., with representatives from Pollokshaws and 


as to pro extensions of the system to these s. It was stated 
that nothing definite had been arrived at, but the wants of the 
deputations would be considered. 


Great 8t. Bernard Electrie Railway.—A scheme has. 
jast been submitted to the Italian Government asking for a con- 
cession to construct an electric railway of a total length of 70 kilo- 
metres, or 43} miles, over the Great St. Bernard. The project, which 
is being promoted by an English company just constituted under 
title of the Great St. Bernard Railway Ooncessionary Oom 
been placed before the Italian Љу Mr. John B. Fell, 
engineer, of Turin, who intimates that he has informed the President 
of the Swiss Federal Council of the intention to seek, both in Berne 
and Rome, a concession for the building of the line from the Italian 
frontier- to Martigny, in the Canton of Vallais. It is proposed, 
says the Financial Times, to overcome the heavy gradients by the 
tion of a third rail on the rack system, as used on the Mont 
king d. a eo rede deir 5 in 
wor uring ter mon y preca 
against the danger of snowfall and avalanches. The cost of con- 
struction and equipment of the railway, for which no subsidies are 
asked by the promoters, is estimated at 15,000,000 francs. i 


Italy.—The administration of the Italian Meridonial 


Railway have just resolved, says a financial daily, u the con- 
struction of an electric railway between Mandela and Subiaco, in the 


poe of Rome. It is proposed to utilise the water-power of the 
ver Anniere for the production of the motive power, and this will 
necessitate a large installation of turbines and machinery 


for the practical completion of the scheme, 


Vol 43: Mo; 1,064, Вирткивив 2,1990] THE ELECTRICAL REVIEW. | | 845: 
Leeds.—As we have already published several 1870; and, further, that the Corporation proceed by way of Act of - 
regarding the Leeds sickle eaters савам чау Parliament for power to work the same. It has been decided to- 
dace the following from Tuesday's Yorkshire Post .— | recommend that the overheai electric system be adopted. Recently 
hae the present tramways company made an offer ie flog thy d were 
“ Luzps New ENO IO Oars: А Qumeriow or Совт лир MONOPOLY, prepared to do if the n would renew the lease for 3 * | 
It seems that the new electric tramear contract for Leeds is not This offer it was d to submit to the Council along with the 
likely to be i ; other reo ti A report has also been prepared by Mr. 
y a by the City Council next week without a pre- | 
test and а discussion. The position is a curious one. About six . F. O. Baell,the borough electrical engineer, who is in 
weeks ago the Tramways Sub-committee, and subsequently the High- favour ofthe trolley. His report, after considering others methods, 
ways Committee, met and approved the tender of Messrs. Dick, Kerr qoncludes :—' I strongly recommend the tion of the overhead | 
trolley wire system, on the ground tia’. it oon- - 


id on the striot understanding that the above- 
named firm would equip the vehicles with the British Thomson- 
Houston motors if own motors failed to please the Leeds 
Electrical Engineer on being put to a trial. The matter seemed in a 
fair way of settlement on the eve of last Council meeting, when, 
suddenly, the Committee were summoned together, the resolution 
was reecinded, and the Sub-committee were asked to reconsider the 
tenders. The result was that in the course of a few days the Com- 
mittee decided—though not unanimously—to recommend acceptance 
of the e сеси . 
expense Corporation 1 aggregate, Here is an 

of the affair. After the Committee intimated their 


already running in Leeds. however, ts of 
decision contend, is sufficient why company s be tried, 
кее тыш орам © 8 
argument against the priced cars, seems 
to be raised not only on the ground of cost, but also in dread of a 


mon po'y. Should the question again 

course mean another month's delay in getting the cars rady. 
whole of the 50 cars mutt be delivered within seven mont 
the the contract is accepted, and a dosen of them within four 


poles have been pacea in 
poruon on the Park Lane and Dingle route. On this lineit has been 


roadway, each pair of poles being c by a cross wire to 

the trolley wires will be attached. Along the Warwick Street 
Prince’s Road branch centre poles ae ang, unte. The 28 í 
ле to conduct the service, bave most of t 
been imported in rough from Hamburg and New York. 
are being finished off at the 


| 
3 
: 
3 
Н 
it 
В 
g. 
f 
È 
& 
: 


4 
E. 
B 


C 


PERE 


: 
Ы 
: 
| 
: 
i 
1i 


; 
E 
| 
g 
8 


if be 
running before the end of this year. Indeed, it is stated that the 
shed necessary to house the cars at the Dingle terminus may not be 
finished yet for some four or five months. 


маиы It is stated that a project is оп 
foot for construction of a tramway across the estuary of the 

and Lytham, a distance of about six miles. 
prove the means of communication between 


from a firm of light railway and electric 

just surveyed the route, and says the plan, 

ке the shifting sandbanks, is quite practicable, but that the cost 
be considerable. 


ted Line,—The editor of the Chatham News 
CTT the Hundred of 
Hoo would be a great boon. “Improved communication botween 
this town and the ‘in that important district is very much 
needed, and the line would not only ba used by passengers, but would 
also be available for the transit of merchandise. The proprietors of 
the upon a considerable revenue from excur- 


hundred copies are to be bound and each r will have a copy. 
The Tramways Committee recommends that the company's under- 
faking be purchased by the Oorporation under Tramways Act, 


ЕВ 


struction and working expenses, and affords the 
public and ratepayers as regards minimum fares with 
reliable service. A certain amount of eo may 


i 
| 
1 
i 
Ht 
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£12,957. ME 


Tunbridge Wells,—It is anticipated that the quest ion of 
municipal electric tramways will enter very largely into the forth- ' 
coming Oouncil elections in November. | 


TELEGRAPH AND TELEPHONE NOTES. 


rubber m Para was nearly 3j millions sterling, of which 
Great Britain took over 11 millions, nearly the w of the remainder 
going to the United States. Tne nusntity was tons, the total 


15,226 
export from the Amazon being 20,981 tons, the balance being ship 
largely at Manaos, about 1,000 miles up the river. The chief res 


n 
. belonging to the State of Para, the vall:ysof the main tributaries of 


and the. Amason dis- 


Cameta, on the 
doned for a time they recover, and many districts have not been 
tapped at all. The area producing Para rubber amounts to a million 
square miles, and further exploration will probably show that this 
is under-estimated. The richest sones at present known are along 
the banks of the southern tributaries of the Amazon and on the 


irmin , and that this was 
for a large commercis! centre like Bristol, and urging the D ent 
to erect at least two direct lines to London, in the i if a 
really efficient service were it would be in the general’ 


dent writing from the Cape says:—"' I am sorry, that the idea of an 
чен grim ө in competition with the Eastern has become a Dutch, 


The Canadian Pacific Cable.—A Reuter despatch 


from W (New Zealand), dated August 3155, says a 
Belect Oo eee ee ee dade mi is 
desirable to establish cable commanication between Australia, New 


tion, 

ч е Ae a right "i А а аата 
matters cy and management, an ca ойу 
отпей апа P ontrolled by the contributing country and colonies. 
The report goes on to say that it is desirablo that a conference of 
representatives of the countries concerned should be held in New 
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Ceylon Telegraph Extensions.—Mr. M. J. Malowney, Leeds.—September 20th. The Council want tenders for 
Inspector of Telegraphs, who says the Ceylon Standard the supply of poles, trolley wire and attachments for the extension 
about a fortnight ago after the erection a new line from Kanda- of the electric tramway | may be obtained проп 
polla to Maturatta, will be leaving in a few days for Badulla, to avplication either at the offices of the late Dr. John Hopkinson, 5, 
superintend the construction of another new line—from Badulla to or to the City Engineer, M Leeds. 
Bandarawella—a distance of about 18 miles. On the oom on of See our “ Official N е 
to Haldummulla, another from Haldumumula to Hepuale and cne . Kennington,—September 2nd. The Robert Arthur 
in the low country, from Kalutara to Neboda, Estimates for all Company is inviting tenders for the and erection of 
these have been su to Government, and it speaks highly of plant for the electric lighting of the Princess's Kennington. 
the economy practised in the Department that they to be Ооп y Owen, Lucas & Pyke, 39, Victoria 
undertaken out of surplus funds. ; Street, S. W. Bee our “ Official Notices” last for 
| King's Lynn.—September 7th. The Corporation is 
Telegraphie Interruptions and Repairs i— — for ын works in connection with the electric 
CABLES. Down. Reputred, lighting of the borough, including gas-producing plant, gas engines, 
West yara Trinidad goth fittings, &с. batteries, armoured рена and other mains, pipes, 
* Or e. Kov. 1996 .. ii stoneware culverts, fuse &. O engineer, Prof. 
— 5 . Henry Robinson, O. ., 18, Victoria Street, Westminster, from whom 
13 p 45 808 1555 e particulars may be obtained on payment of 3s. for each contract. 
Latakia Feb. 10th, 1898 Kingston-npon-Hull,— September 30th. The Oorpora- 
8 Э 2 eprinkler eus, and 8 beer fg platforms. Bpecifontions from Mr. 
LAWDLINEG. ears, страно ee . 
Saigon-Bangkok .. August 26th, 1898 ... August otb, 1898 Wite, city engineer, Bee our “Official Notices” August 19th. 


Telephone Exchange.—A telephone exchange (National 
ера system) was opened at Market Harborough on Thursday 


CONTRAOTS OPEN AND CLOSED. 


Aberdeen.—The Corporation invites tenders for the supply 
for one year, of electricity supply meters, house fuse boxes and house 
service cables. Mr. J. A. › City electrical engineer. See our 
“ Oficial Notices " for 


Austria.—September 15th. Tenders are being invited 
by the Austrian State Mining Authorities for the supply of 13,000 
pairs of arc lamp carbons required for the State silver and lead 
mioes. Tenders, marked “Offert auf Material Lieferung," to be sent 
to Die К. K. Berg, direction, Pribram, Austria, "di whence 
particulary may be obtained. . | 

Bangor.—September 10th. The Corporst:on is invitin 
tenders for the supply and erection of two water-tube boilers 
economisers, steam and other pumps, &c., two 60-kw. dynamoa, 
balancer, boosters, 5-ton tra crane, switchboard, accumulators, 
mains, &. Oonsalting engineer, Mr. F. Н. Medhurst. Beg our 
“ Official Notices” August 13th, for particulars. . 


Belfast.—September 12th. The Belfast Harbour Com- 
issioners invite for the supply of 50 electric light masts 
&c , G. F. L. Giles, the harbour 


en А 
harbour office. 


: 5 98th. The District Council is 
Y tenders for the of water-tube boilers, dynamos, and 
balancer, switchboards, Prt dial cables, pipes, aro lamps, ша 
ts. Specifications, &c., from the consulting engineer, Mr. А. Н. 
reece, 39, Victoria Street, S. W. 


Buxton.—September 5th. The District Council wants 
tenders for the supply of water-tube boilers, mechanical stokers, 
e dynamos, pumps, &c., battery, switchboard, exhaust, feed, 

other pipes for the estab. 1 Oon- 
renee T Prot. A. B. W. Kennedy. Bee our Notices " 


Ghent.—October 29th. The Ghent Municipal Council 
is inviting tenders for the installation of ht at a new 


theatre. The work, says Dai 
completed by June let, 1699 (a fine being imposed | 
addi day to completion), and maintained for 12 months. Labour 
clause. The contract inclades the supply and delivery of 1,837 
iacandescent lamps, 20 arc lamps, &c. expenses for registering, 
stampe, notices, &c., which are estimated to cost 130 francs, to be nes 
by the contractor. A те! of 8,000 franos is required, on which 
60 days. Specifications seen with, and 
obtained, on payment of 40 
munal (A. De Bruycker), Gand, or at the office of the paper 
mentioned a Tenders, on stamped paper, registered, addressed 
as directed, with a certificate of deposit, to be Ке by October 27th. 
The tenders will be opened at 11 a.m. on October 29th. 


Haddersfield.—September 6th. The Electric Lighting 
C »mmittee is inviting tenders for the supply of two 25-B.H P. alter- 
natiog current Tenderers must send particulars to the borough 
electrical en r not later than Ssptember 5th, and tenders to the 
Town Olerk by September Gth. Bee our “Official Notices this we k. 


Particulars obtained on payment of a 


Brest, feed WO Engineers Office, on House, 
' Rochdale. — September 6th. The Corporation wants 
tenders for the b of conden 


boilers, economisers, sing plant, 
feed 3 and exhaust piping, Kale is crane, switchboard, 
accum 
be put down. Consulting engineers, Messrs. Lacey, Clirehugh and 
Billar See “Official Notices” August Sth for particulars of the 
various sections. | 


Roumania. September 22nd. Tenders are being invited 


тузаб gr mag by the municipal authorities of Braila, 
for the concession for the electric lighting of the town. 
and tenders are to be sent to, 


tticulars write (with £2 2 deposit) to Mr Stewart Bpeddy 
r$ в. : ] 
7. Post Office Avenue, or 118, Hampton Road, Southport. oo ч 

Torquay.—September 19th. The Electricity Supply 


Committee wants tenders for the supply of meters and are 0 
period of 12 moal aon October 1st, 1898. 


electrical engineer, Mr. torey. 


was accepted, the price being £95 for each 
е ES TIRE 


NOTES. 


Wireless Telegraphy.—At the Health Congress а 
Dublin last week, the Right Rev. Monsignor Molloy, D.D. 
lectured in the theatre of the Royal Dublin Society on the 
subject of “ Wireless Telegraphy.” The work of Hertz, 
Branly, and Marconi, was dealt with, and the construction 
and operation of the Marconi apparatus explained. Mr. 
Marconi was present, and gave an exhibition of his appa- 
ratus. The lecture was repeated by request on Friday in 
the Royal University Baildings. | 

A Berlin despatch in a daily paper says that the first 
German Railway Regiment is at present interesting 
experiments to discover whether wireless telegraphy сар, 
with advantage, be applied to иа purposes One troop 
is stationed at Potsdam and the other on a hill about 27 
miles away. | g eS 
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Electric Lighting at Brussels in 1897.— The municipal 
installation of Brussels comprised on December 31st last, 
three stations, of a grt ран of 1,650 kw. The total 
length of streets was 40 kilometres, an increase of 22°6 per 
cent., re a development of wa of 226 чо. It 
is somewhat interesting, says a Paris contemporary, to know 
how the 739 branches of the system 5 52:8 per 
cent.) are classed according to their importance :— | 


Branches for 26 16-O. P. lampe. . 180 
» 50 А н eee eee * 233 
„ — 10 s 207 
" 200 и . 4 
n 800 » | . 85 
" 400 n ' А 23 
n 600 » 10 
» i 800 » 2 
„ ` 1,000 and more 10 


The number of consumers is 739. The number of lampa 
installed, reduced to units of 16 candles, was 47,891 (an 
increase of 28°8 per cent.), or a mean of 117 lamps per 
metre run of main. In this number are included, according 
to their value in units of 16 candles, 770 arc. lampe, and 28 
motors. The maximum output during the year 1897, up 
to December 28rd, was 8,765 amperes, corresponding to 
about 17,580 16-candle lamps working simultaneously, ot 
37 per cent. of the number of lamps installed. The total 
sale of 9,737,990 hectowatt-hours produced 585,960:80 francs 
per hectowatt-hour, leaving a net profit of 222,411°66 francs, 
or 4 per cent. of the cost of first establishment. 


The Calculation of the Conductivity of Aqueous 
Solutlons.— We have received a оору of a paper by T. C. 
McKay, of Dalhousie Co! Halifax, N. S., on the calou- 
lation of the conductivity of aqueous solutions containing the 
chlorides of sodiam and barium. The object of this research 
was to test the possibility of calculating the conductivity of 
mixtures of solutions of the chlorides of sodium and barium 
by means of the dissociation theory of electrolytic conduction. 

he method of calculation is fully described 


It may suffice here to state that by a 


graphical treatment of the dilutions and ionio concentrations . 


‘of series of simple solutions of the two electrolytes, the 

mitade of the dilution of each salt, in the portion or 
region of a mixture which it may be впрровей to occupy, ean 
be f together with the common value of the concentra- 
tion of ions of the electrolytes in their respective regions. 
These having been found, their ucts give the ionisation 
coefficients in the mixture, and the conductivity of the 


mixture is then obtained from the expression of the dissocia- 


tion theory for the conductivity, viz. :— 
1 ` A Д i > 
.k = pu + Vy) (a, i.v, pai + a N3 V3 ра) 


where the a’s represent the ionisation coefficients of the 
electrolytes in the mixture, the n's the concentrations of the 
constituent solutions (in gramme-equivalents per litre), the 
W үш of е VA OMEN solutions, the pz às 5 
ific molecular conductivities (i. s., per gramme- equivalent 
at infinite dilution, of the electrolytes in the mixture, and p, 
the ratio of the volume of the mixture to the sum of the 
volames of the constituent solutions. The results of the 
experimenta lead the writer to conclude that it is possible, by 
` means of the dissociatiun theory, to calculate the conduc- 
tivity of mixtures of solutions of the chlorides of sodium and 
bariam, at least for solutions whose concentrations are not 
above two gramme-equivalents per litre. For complete 
details, the original paper must bs consulted, vide Transac- 
tions of the Nova Scotsa Institute of Science, Vol. ix., session 
1897-98, 821-884. There is another paper on a some- 
what similar subject in the same volume of the Transactions, 
291, by E. A. Archibald, on the Oalculation of the Con- 
uctivity of Aqueous Solutions containing Potassium and 
Sodium Sul ” The methods adopted and results arrived 
k Archibald, are similar to those used and obtained by 
y. 


‘one of Prof. · 
Macgregor's papers (N.S. Institute of Science Transactions, 
Vol. ix.; p. 1519. 


lege, which had developed — during 27 years. The 
eft ti 
and of the right leg 55 centimetres, and pod agros 


si aig 128 kilogrammes. Bandages were but 
without effect. А constant current. to the left leg 
was then tried. Two metallic electrodes covered wi 


especial in repeated 
Brazilian dissi, men—Sylva da Aranjo and Moncorvo— 


5 quite t evidence of the value of electricity in 
ів сазе, it would have been more satisfactory if he had 
employed elastio ban before ing to that treatment. 


seam more effectual than the constant for this purpose, is 
recommended (in ‘addition to the latter) by the Brazilian 
writers, but for some reasons it was not employed by Dr. 

(d 


Weil. 


T t 


Heating Apparatus (in Augus t!)—In re 
letter which appeared =e this 

correspondent. writes as follows :—“ І. wonld 
in future send i 


take fi 
your fingers in the result which acre ана be 
attempted to get 2,000°—you will. have learnt more 
F learn by wri to an electrical journal. 
future I would advise you to buy an electrical text- book, 
and find out as much as you ean b iment before oom 


5 ourself to thousands of electrical readers all over 
e world." | 


The employcs of Messrs. 


Henley’s electrical presented Mr. Savage with a 
handsome writing a. | 

On Thursday, the 25th ult., the engineering staff of the 
British Thomson-Houston Company presented Mr. Frederick 


Samuelson, the firm's chief draughtsman, with a marble 
timepiece and a pair of bronze figures, as a token of their 
esteem and on the occasion of his marriage. А port- 
folio containing the signatures of the contributors: accom- 
panied the present. 
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E Electrical Wax-works.— We cannot but admire the enter- 
prise of the New York Electrical Society in promoting and 
through so successfully their second exhibition of 
electrical and kindred industries. In some respect this 
exhibition was a distinct novelty, for its objects were not 
кош but educational and social ; in this country 
we have never yet com realised the importance of the 
i There were three interesting items on the pro- 
gramme which poe exceedingly popular. The theatro- 
phone did not bring the sound of Admiral Schley's guns 
within hearing of the people at Madison Square Garden, but 
it did succeed in enabling a delighted audience to listen to 
& concert which took place at Milwaukee, about 1,100 miles 
m: Then ёте was a remarkable phonographic display 
іп the Moore Chapel. This chapel was illuminated by an 
ingenious arrangement of the eleetric light, whilst a phono- 
ph was mounted on a chair near the altar with its brags 
unnel sticking out over the lectern, and throngs of people 
ing through were greeted with the familiar beatitudes. 
t is gravely suggested that & whole church service run by 
machinery would not be without its advantages. The 
Americans are certainly ava to the experiment. But the 
electrical wax-works probably proved the moat attractive to 
the multitude. А series of historical wax tableanx was placed 
in alooves around the Concert Hall, which illustrated various 
stages in the development of electrical science. These were 
as follows :—(1) The first recognition of an electrical effect, 
a Syrian woman with her amber spindle. (2) The mariner's 
compass, 12th century, showing & ship, deck, and a sailor 
undergoing punishment for interfering with the needle. (3) 
Dr. Gilbert explaining to Queen Elizabeth that the earth is 
a great magnet, 1600. (4) Stephen Gray experimenting 
with circuits, 1720. (5) The Leyden jar. Dean von 
Kliest getting his first shock, 1746. (6) Franklin aud the 
kite, 1752. (7) Galvani and the frog, 1791. (8) Faraday 
lecturing at the Royal Institution in 1881. People always 
did take an interest in wax-work shows, and the idea of a 
series of tableaux would certainly be pr at any exhibi- 
tion in this oountry, whilst some nicely arranged and care- 
fully selected ‘ableauz vivants would probably be well 
received at some of our scientific conversaziones. 


results to v A. Bock finds that if a plate of gold be 
placed as anode in an eleotrolytio beth filled with nitric acid 
of the specific gravity 1:2, opposite a platinum cathode, the 
liquid rapidly boaii opalescent opaque. On inter- 
rupting current, the electrolyte clears again, and a pre- 
cipitate of metallic gold is deposited, but the cathode remains 
uncoated. action is, theref mechanical in its 


| оге, 

nature; the anode is disintegrated by the evolution of 
oxygen and the current of electricity, without being actually 
dissolved. If, however, the cell contain water but be faintly 
acidified with nitric acid, the electrolyte does not become 
cloudy, the weight of the gold remains unchanged, whilst 
the silver and all other soluble metals in the anode (except 
e) are deposited on the cathode or dissolved in the liquid. 

ock's process of gold assay depends on this phenomenon; 
and the following example, which showa its accuracy, also 
indicates the method of carrying it out in practice. Two 
pieces of fine gold, weighing 500 mgrms., were each melted 
with 1,300 mgrms. of silver in previously warmed graphite 
crucibles. ^ After cooling, the buttons were hammered, 
rolled, and melted.once more to ensure uniformity of com- 
position—the yield in each case was exactly 1,800 mgrms. of 
alloy. The second buttons were rolled cut, purted 1n. the 
usual manner, then immersed in a bath composed approxi- 
mately of 1 vol. of nitric acid (sp. gr. 1:3) diluted with 
6 vols. of water, and submitted to an electric current, the 
strength of which was “about that employed in copper 
analysis.” After 10 minutes, the platinum vessel containing 


the rolls of gold was rinsed out with water, placed in boilin 
water for a few minutes, again washed, the gold dried 
and ignited in an earthern crucible. The total weight of 
metal recovered was exactly 1,000 mgrms. When the legal 
alloy of 900° fineness is being examined, not more than 
900 mgrms. of silver should be added to each 500 mgrms. 
lest the pieces of gold become too and break; bat the 
rocess 1s generally as accurate as in the case of fine metal. 
melting this alloy, it is well to use nearly new plumbago 
crucibles, so that the carbonic oxide produced may prevent 
oxidation of the copper. As lead is not dissolved by the 
above process, when this metal occurs in the pieces of gold, 
they must be treated in a fresh bath of nitric acid with the 
direction of the current reversed; but under no circum- 
stances must the change of polarity be made in the one 
platinum dish. The new method occupies practically the 
same time as the old one; it is, taken altogether, a little 
cheaper, and it forms an easier way of pre g samples of 
pure gold to act as 8 The above is an abstract of a 


paper in the Chemiker Zeitung, Vol. xxii., (86), page 858, by 


Chemical Effects of the Silent Electric Discharge.— 
Marcellin E. Berthelot has made a new series of experiments 
on the chemical effects of the silent electrical discharge, with 
particular reference to the combination of nitrogen with 
various carbon compounds. The compound or mixture under 
examination was enclosed in a narrow space (about 1 mm. 
across), through which passed the disc from a coil fitted 
with a Maroel-Deprez contact breaker, and connected with a 
Leyden jar. The spark from the coil under these conditions 
was 12 to 15 mm. in length; the discharges were alternating. 
As a rule, the discharge was allowed to act for 24 hours. 
Liquids with a high vapour tension behaved very much like 
gases, whereas in the case of liquids such as oil, with a very 


low va tension, it was almost impossible to reach the 
limit of the reaction. In many cases the intermediate pro- 


ducts were examined, and were usually found to differ 
materially from the final products. The relative velocities 
nd mel! xli reactions pl 


567, 667—575, 609—616, 616—627. 


The Société Internationale des Electriciens — 
Higher Schooi of Electricity.—The following is a list 
given by a French contem in order of merit of pupils 
who obtained their diploma at the end of the courae 1897-98: 
—Mesars. Bigot, Guéry, Larroze, Mauduit, Witzig, Bour- 
guignon, Gaumy, Duval, Peloux, Beauj ud, meyn, 
Courtois, Tassain, Brenot, Driole Prat, Hacanlt, Valéry, 
Oahen, Tétrel, Charpentier, Tchernowitoff, Souques, Turenne, 
Aubert. Promotion 1896-1897 : Messrs. Kammerer, Kreutz- 


иа оре n the vitari тн “ 
gather that Mr. E. O. er resigned his position 

Buperintendent of telegraphs aud electrician to the Ceylon 
Government, and will кот leave the Department on 
December 31st next. It iss that Mr. Walker will come 
home for a short time. The reason given for Mr. Walker's 
resignation is, that “ without more control of the staff, and a 
free hand, he could not manage to make any headway with 
his department, or enable it to deal with developments and 
expansions from time to time.” This fuller control His 
Excellency, the Governor, felt that he could not grant without 
interfering with the authority of the Postma:ter-General. 


Train Lighting.—The City Press says that experiments 
in lighting their trains by electricity having proved sucoesse 
ful, the Metropolitan Railway Company have had several 
carriages built and fitted with electric light, and these will 
be running by the end of September. iy 


= - 


+ 
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A Quantitative Electrolytic Separation of Chlorine, 
Bromine, and Iodine.—H. Specketer has a paper on the 
above subject in the Zeitschrift für Elektrochemie, iv. (28), 
589. The E. M. Fa. necessary for the electrolytic decomposi- 
tion of the halogen acids arp respectively :—HOl = 1:81 
volta, HBr = 0°94 volt, and HI = 0°52 volt. An attempt 
to quantitatively separate the halogens by successively in- 


creasing the E.M.F. from the lowest required value upwards 


did not give satisfactory results. Iodine, for example, could 
not be completely se from the other halogens, even 
although the E.M.F. was raised to 1:2 volte, and the iodine 
which was formed removed by means of carbon bisulphide. 
The cause of failure is attributed to the diffasion of the free 
iodine towards the cathode, where hydro-iodic acid is regene- 
rated. The quantitative separation mer be effected, how- 
ever, if & platinum cathode had a perfectly pure silver anode 
employed. Under these circumstances, the E. M. F. of 
decomposition can be calculated from Nernst’s formula. The 
e * is condacted in a N—H SO solution, when the 
iodine is precipitated (as Ag I) on the silver anode below 
0:18 volt, the bromine below 0:85 volt, whilst the remaining 
chlorine is best determined in the ordinary way by Volhard's 
method. The most convenient source of current is a 
Galcher’s thermopile, which is short-circuited through a oon- 
venient resistance at suitable points, The vessel in which 
the electrolysis is conducted is a tall narrow cylinder pro- 
vided with a platinum cathode and a silver ganze anode 
made of electrolytic silver. Daring the electrolysis, a 


ride of silver in a solution of these hydrogen acids liberates 
hydrogen on the cathode, and if this hydrogen be continual! 

removed by the oxygen of the air, the halides of silver wi 

be continuously deposited on the anode, even without the 
application of any electromotive force. A sensitive gal- 
vanometer introduced into the circuit indicates when any 
one halogen is completely removed from the solation. The 
кесар асма washed with water and dried 
ab 120? O. 


Fatality.—A man named Parker was killed at the Faloon 
Beush Electrical Engineering Works, Loughborough, on 
Monday morning. He was a labourer working in the yard, 
and got crushed between an engine and truck. 


Electric Sheck Fatality at Cape Town.—The Cape 
‘Times, dated August 8tb, contains a rt of a fatality 
which occurred to a man named Edward Ayling on August 
1st, at Government House, Oape Town. Ayling was em- 
ployed as a wireman under Mr. John Denman, electrician to 

the Railway Department, and at the time was engaged re- 
| ing some temporary electrical a us used in connec- 
tion -a recent ball. While worki 
chamber 


caught hold of a fuse handle, which had nothing to do with 
the temporary installation work that was being remeved. 
The current was of 1,500 volts pressure, and Ayling died 
almost instantaneously. At the inquest a verdict of “ aoci- 
5 „ -— € 
For the purpose aying any feelings of feur on the pert 
of the general public, Mr. A. P. Trotter, the Government 
j issued a statement showing the cause of the 
tothe “improper handling of a porosain fose handle" the 
to the “im i a in fuse ^d 
deceased being at the time well aware of the which he 
ran. Rubber gloves were within 8 feet of the fuse, and a 
rubber mat had been provided, but these were not used. 
Further, Mr. Trotter says that the handle afforded am 
otection if it had only been properly used. This is the 
lim accident of its kind at the Oape. The shock appears to 
have been “statio,” due to the capacity. Neither side was 
earthed. Medical diagnosis showed that the left heart was 
empty, and the blood did not rigor mortis was 
strong after 19 hours; the brain and other organs were oon- 
gested. An exceptional feature of this fatality, as compared 
with those which have occurred in this country, is found in 
the fact that Ayling is reported to have spoken after гесеіт- 


in a transformer 
he seems, for some unknown reason, to have : 


ing the shock. Тһе circuit upon which the affair occurred 
included five miles of cable, an alternator, 15 е 
and four switchboards, tested to 5 megohms, and tes 
well by fall of charge also. 


` 


NEW OOMPANIES REGISTERED. 


Norman & Beard, Limited (58,621),—This company 
was registered on August 22nd, with a capital of £15,000 in £1 
to acquire and carry on the business d on a$ the Norwich Organ 
Works and elsswhere by George A. W. Beard and William R. Beard 
under the style or firm of Norman & Beard,” and to carry on the 
business of builders and manufacturers of organs and other m 
instruments, manufacturers of and dealers in apparatus for the appli- 
cetion of electric or other action to organs or other musical - 
mente, &с. The subscribers (with one share each) are :—George A. W. 
Beard, Norwich, ы builder; William В. Beard, Norwich, organ 
builder; Mrs. Lissie G. Beard, 6, Thorpe Road, Norwich; Mrs. 
Blisabeth M. Thorpe and Mies Elizabeth оре, both of Timperley 
Avenue, Elmers, Sarbiton; Francis Murray, 53, New Broad 8 
HI. O., solicitor; and Francis F. Landon, Shenfield, The Drive, 
Wimbledon, gentleman. The number of directors is not to be less 
than two nor more than five. George A. W. Beard and Mrs. Elisa- 
da are directors for life; remuneration as the company 
may dec | ; 


Martini Ozone Company, Limited (58,625).—This 
company was registered on August 22nd, with a capital of £10,000 
iu £1 shares, to acquire the patent righta in any inventions for im- 
proving vacuum dielectrics, electrodes, and apparatus for the produc- 
tion of and utilisation of ozone, to enter into an agreement Dan 
Martini, кис са ше шшш о скы їй шерш 
engineers, cycle and motor-car manufacturers, chemists, 
manufacturers of 


Dan Martini and John Dunham-Massey ; qualification, £100; remu- 
EMEN £100 each per annum. Registered office, 8, Princes Street, 


the business of érs, futnishiog and general ironmongers, elec- 
trical and mechanical en contractors, The subscribers 
(with one share each) are:—Jobn Gill, ironmonger; Ernest Gill, 


cashier; and Norman Gii ‚ all Hornby Road, 
Blackpool; Olaudius Read, ir , of Lightburne Avenue, Fair- 
haven ; Elizabeth Gill, of. 106, Hornb ; an 


Rad, Blackpool. The number. of directors is not to be less than two 
nor more than seven; the first are John Gill; Ernest Gill, aud N 

Gill; qualification, 100 shares; remunération—John Gill, ; 
Ernest Gill, £150 ; Norman Gill, £100 per annum. a | 


Й 


Jackson & Harrison, Limited (58,641).—This com- 

24th, with a capital of £3,000 in £5 

shares, to acquire the business carried on H. Jackeon and 
©. Harrison 


each) are: go Н. Jackson, 59, Ipewich Place, Leeds, furnisher ; 
William C. Harrison, 19, Railsfield, B ; farnisher; Henry R. 
Webster, Headlands, Horsforth, farmer; A. France, 5, Oariton View, 
Leda, acoountant; О. B. Holliday, 95, 8 Place, Leeds, accoun- 
tant; Richard R. France, 12, Grosvenor з, Leeds, accountant; 
and Thomas Savage, 29, Cowper Street, Leeds, salesman. The num- 
ber of directors is not to be less than three nor more Шаа seven. 
The fint are Henry В. Webster, chairman, Benjamin Mountain, 

William O. Harrison ; 


‘Richard В. Fracce, George И. Jackson, and 
qualification, 90 , 


shares; remuneration as fixed by the company. 


Aron Electricity Meter, Limited (58,050).—This - 


August 25th, with а capital of £250,000 
үг үчү (125,000 6 oa po he TN 5 to acquire 


"T. "cde AM A 
А П 
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tbe butioess of an electric meter and clock manufacturer carried on 
by Dr. Hermann Aron in Berlin, Vienna, Paris, and London, and to 
carry on the business of manufacturers of and dealers in electricity 
meters, electric lamps and switches, cut-outs, and other electrical 
apparati, electricians, electrical and mechanical engineers, suppliers 
electricity, &c. The subscribers (with one share each) are :—8. А. 
La jee, 10. Upper Addison Gardens, Kensington, gentleman ; George 
Ayliffe Street, E. O., gentleman ; P Pan we Cullen, 14, 

Ferme Pant Road, Stroud Green, gentleman ; A. D. Brown, 13, 
н hton Road, Upper Clapton, writer; J. M. "Lickfold, 33, Bruns- 
Square, W.C C., journalist ; F. Harper Riches, Alverstoke, Shenley 


Road, Camberwell, clerk; Herbert Spinks, 59, Chorch Road, Homer- 


ton, clerk. The number of directors is not to be less than three nor 
more than seven: the subscribers are to appoint the first; qualifica- 
tion, £250; remuneration, 5 per cent. of the net profits (minimum 
£1,200 per 'annum) divided between them. 


Suffolk Electricity Supply, Company, 
(b8,665).—' This company was registered on August 26th, with a 
capital of £10,000 in 980 shares of £10 each and 200 
founders’ shares of £1 each, opt an agreement with Philip 
O. N. Peddar and Herbert N. Prentice and to supply electric light, 
ee and heat in the town of Stowmarkt elsewhere in 

The subscribers (with one share each) are :—W. 8. Garney, 
Claydon, banker; Arthur C. Churchman, їр, tobaooo manu- 

facturer; Napier Prentice, Stowmarket, en J. Manning 
Lyndhurst, Stowmarket, solicitor ; Benjamin B. Booth, Ј.Р., Plas. 
wood, Haughley; P. C. N. Peddar, Btowmarket, land agent; and 
William Turner, Stowmarket, draper. The number of directors is 
xm to be lese than three nor more than five; the first are 
О. М. Peddar, Н. Napier Prentice, and William Turner; 
tion, £100; yemaneeation as fixed by the company. Regis- 

tered office, Btowmacket, Suffolk. : 


Limited 


W. B. Browa & Co. (Bao khal)), Limited (58,667).— 
This eompany was registered on August 26th, with a capital of 
£40,000 in £10 sbares (1,000 ped to acquire tbe business now 
carried on under the style of W. B. Brown & Co., at the Globe 
Works, Bankhall, Liverpool, to adopt an agreement with Walter B. 
Brown and Thomas Lewis, and to carry on the business of iron and 
brass founders, engineers, manufacturers of iron, wire, and other 


fencing, iron telegraph poles, railway pos telegraph cables and 


wires, wire ropes, &c. The subscribers (with one share each) are: 
W.B. Brown. Gtobe Works, Bankhall, Liverpool, engineer; T. Lewis, 
Globe Works, Bankhall, Liverpool, engineer; J. W. Davidson, 6, 
Castle Street, Liverpool, accountant; Mrs. Agnes 8. Brown, Merton 
Road, Bootle; Е. A. Pendlebury, 41, "Rock Pe Rock Ferry, secre- 
tary; Mrs. Sarah A. Lewis, Moss Bank, B:aforth, Liverpool; and T. 
Frederic Young, 12, Merton Road, Bootle, M.D. Ths number of 
directors is not to be less than two nor more than fiya.. The firat. are 
Walter B. Brown ( director), and Thomas Lowis; remunera- 
tion as = ‘by the obmpany. 


OFFICIAL RETURNS or ELBOTRIOAL 
OCOMPANTES.' | 


Perth Electric Lighting Company, Limited (55,898), 

1 s statutory return was filed on July 13th, when ze ven 

0 a capital of £1,000 in £1 shares, and 
nothing paid thereo 


English Eleetrie (arbos Company, алей (88,434). 
—This company's annual return was on July 12th, when 905 
shares were taken up out of a capital of £10,000 in 10 shares, and 
paid for in full. 


Folkestone Electricity Supply Company, Limited 
(61,825).—This company’s annual return was filed 22nd, when 
the capital of £50,000 in £5 shares was fully subscribed for. "£2 5s. 
per share has been called, and £13,857 received, waving £8,643 


Exchange Telegraph Company, Limited (6,152 C).— 
This company's annual return was filed on August 19th. The capital 
is £246,250 in 8,125 “A” and 16,5C0 “В” shares of £10 cach. 
8,125 “A” and 16, 200 ' B" shares have been taken up. 2,125 “A” 
shares are considered as having £8 per share paid, and the “B” 
shares have been issued as fully paid. £9 per share has b:en called 
on 6,000 “ A,” and £1 per share on 2,125 “A” shares. £56,023 has 
been paid, ап and £102 is in arrears. £816 has been paid on 103 for- 

8 


CITY NOTES. 


Manchester Electrica] Works, Limited. i 


A GENERAL meeting of shareholders in the Manchester Electrical 
Works, Limited (sucoeesors to Woodhouse & Rawson), will be held 
at the registered offi æ, 147, Leadenhall Street, E.O., on Mon day next, 
to consider the report from the directors printed below, and to sanc- 
tion the proposed salo of plant and stock. 


To the Shareholders, the Manchester Electrical Works. 


Dear Sirs,—Since the issue of the last report, your directors have 
endeavoured to find a purchaser for the works, but without success. 
0 V 


£800 for the i al Mock on the remises, a fo acce 
шш on or Ete ber Sth next. The , lease of 
premises expires ichaelmas. Your directors ha 
hed with: a wellknown мю ише ee 
the probable proceeds of sale by auction, and their | 
estimate comes to about the bs offered by Mr. Thomas. The 
of the meeting is to obtain your consent td the sale to Mr. Thor 
The negotiations are still pending with F 
neer for the sale ot some of the company's patente, subject to certain 
tests which are now being carried out. Any less which may accrue 
to the 5 cn the realisation of the company меч Po 
ers 


N. WiLLOUGBBY WALLAGR, Lieut.-Ool., Chairman. 
WX. Pianin, Director. 


$^) y i 


Brush Electrical Engineering Сешрану,— Ге direc- 
tors have decided, after placing £5,000 to reserve and £1,000 to a 
Workmen's Compensation Act fund, to recommend payment of a 
dividend to the preference shareholders at the rate of 6 per cant. 
annum for the half-year ended June 30th, 1898 ( g the 
dividend of 6 per cent. on the preferenca shares for the 790). 3 and а 
dividend at the rate of 3 per cent. on the ordinary shares for the year, 
leaving a pum of about £3,000 to be carried forward to next account. 
The share transfer bodks of the company will be ded, from August 
30th, 1898, to September 13th, 1898, both days inclusiv 


Stock Exchange Notices.—The Stock и Com- 
mittee have (1) appointed special settling days as under :—Wednes- 
day, Ssptember 7th, Eastern Telegraph Oompany, Limited—pro- 
Мазала certificates for a further issue of £500,000 Sj рег cent. 


Filly pad, stock; Volenite, Limifed—35,000 shares of . £l — 


y-peid, Nos. 45, 001 to 80,000, and ordered the under mentioned to 

be quoted in the Official List:—Eastern Telegra 
Limited—provisional certificates for a further issue of £500 
per cent. preference stock. 


Cape Electric Tramways Company атата for the 
interim dividend of 3 per cent. haye been to registered share- 


Holders of bearer warrants can 0 ot dividend 
due to them by presenting coupon No. 2 at the offices of the com- 
y, 120, Street Within, B.O. pen must be -loft 


bree clear days or exahiination. 


Electricity, Limited.—A meeting of the shareholders 
was held d on Wednesday at Winchester House, F. O., but press repre- 
sentatives were not admitted. 


“TRAFFIC RECEIPTS. 


Com: ee for the 


The Bristol Tramways and 
week райр August nge, 26th, 2 4600 175 
1897, 22,66 


The and South London Байта ш ,—The гесе the wosk вод. 
ine Анри t 28th, 1898, were were £906; week. Zadig A ч 2 
increase, £28; total receipts for half-year, 
period, 1897, £4,158; increase, £543. 
-The receipts for ‘the week 


The Dover Corporation Electric Tramwa 
ending August 27th, 1898, were £278 ls. 6d.; total receipts to August Sith, 
1898, £5,072 8s. 10d. 

The Dublin Southern District Was uch Tram ~The receipts for 
the week ending one 26th, 1898, were di 09 Ihe. foa. ; corresponding 
ord тр year, £906 48. ә. increase, 2 1 Id.; passengers carried, 

corresponding week last year aggregate to date, £9,945 
ibs 4d.; aggregate to date last year, £7 £7,058 28. 6d. ; increase to date, 


aggregate 
£2,189 10a. 10d.; mileage open, 8 miles, е 8 miles last year, Oars, 
1¢98, 300 ; 1897, 356; iniles, 1808, 28,246; 1 


The Liverpool Overhead Railway Company.—The receipts for the week igi 
August 28th, 1898, amounted to 41,661; corresponding week las} year, 
1,585; inorease, £126. 

The Western and Brasilian Telegraph Company, Limited.—Tha receipts for 


the week ending August 26th, 1898, acting 17 cent. of the 
gross receipts payable to the London 5 Goma- 
pany, Limited, were £3,962. 


ph Oompany, 
я 


- шта — юш 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGBAPH AND TELEPHONE COMPANIES. 


Business done 


Stock | 
Present | or Dividends for Closing osing during 
NAME. uotation, week ended 
Issue. iuris the last three years. N cath. E Kas ii August 81%, 
1895. | 1:96. | 1897. Highesi. Lowest. 
African Direct Telegraph, 4 95 Debs. 595 T ... | 100 | 43 .-. .. 1100 —104 100 —104 i Gia 
Amason Telegraph, shares - iss os 10 6— 7 | 6— 7 I 
Do. do. 5 Debs. Red. ... | 100 —95 92 — 95 ei 
Anglo-American Telegraph  ... "d Stock £23 9s£2 18s 8 J | 64 — 67 | 64 — 67 64 
Do. do. 6 J Fre... .. Stock 24 ы 6s; 6 % 115 —116 1154—1164 116 | 1154 
Do. do. Deferr ed... Stock .. | 164— 152 | 18—16 18 | 154 
Brazilian Submarine Telegra 5 1017917 * Т % | 15g— 161 | 15g— 16} 163 | 16 
DR го " ск Е Ў S Debs. And serios, 1906 100 А 2 .. {111 —115 |111 —116 112 is 
elephone, Nos. e 5 4 24— 24— iss ve 
Commercial Cable Е . $100 | 7 8 8 Ф 180 100 180 1505 "E aen 
Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock, ... | .. | ... |105 —107 105—107 |106 | 106} 
Consolidated Telephone Construction and Мыш Ior 11 2 as ? a se 
Cuba Telegraph ... "PPM 8 8 7 8 — 83 8 
Do. 10 % Pref. ids ves T oat ase 10 10 10 10 15 — 16 15 — 16 Ss 
Direct Братів Telegraph ... г 5 4 4 4 4 — 5 4 — 5 25 
do. 10 Cum. Pref. . 5 10 10 % по 10 — 11 10 — 11 T 
Do. do. 44 Ф Debs., Nos. 160 6,000 * 50 4 i 44% 102 —10695 102 —105% " e 
Direct United States Cable ..| 20,21 2 А 111— 113 | 114— 12 112 | 114 
Direct West India Cable, 44 % Reg. Deb. „ 100 " 100 —103 100—103 - sa 
Eastern Telegraph, Nos. 11 to 400,000 ese р 10| 68% | 64% 7 9% 174— 18 177— 181 1775 178 
Do. 80 Pref. Stock - ... 100 us I .. 4108 —106 103 —106 1057 | 103 
Do. Debs., yable Auguat, 1899... | 100 5 6 5 100 —103 |100 —103 pu E 
Do. Mort. Deb. Stock Red. Stock 4 4 4 124 —128 124 —128 128 1254 
350,000 ps Du Australasia, Е China Telegraph 10 7 7 7 174— 172 | 174— 18 174 | 17% 
ua. Gov. Su eb., 1900, red. ann. 
35,9001 { dive. reg 11 64 зоб 4896 ] 100 59 6 & 6 & | 99 —108 |99 —108 
100,600] Ро. do. Bearer, 1,050—8,975, 4,827—6, 100 | 5 $ 6 $ 6 & 100 —108 |100 —103 ji 
, " Do. 4% Deb. Stock Stock 4 4 4 128 —127 |128 —127 i 
re des Telegraph, , J Doby J 100 | 5% |6% | ар —108 | 99 —108 : 
Do. 299: до. to 3 2,844 to 5, 100 | 6 5 .. {100 —108 |100 —108 
Do. 95 Mort. Debs., Nos. 1 to 8, 000, red. 1900 100 | 4 4 . . |102 —106 102 —106 . 
Do. A ds mah Mt. Debs. * Sub. * 1—8,000 25 4 4 .. 1104 —10795 104 —107% | ... d 
Globe Telegraph ап Am 10 | 44% | 4% | 44% | 113— 121 | 12 — 124 | 128 | 12 
Do. 10/6 & | 6 6 16)— 17 16f— 17] | l7À| 16] 
Great Northern Telegraph, of Copenhagen... 10 10 10 10 29 — 80 29 — 80 2970 2994 
Do. do. 5% Debs. ... | 100 | 5 5 5 108 —106 1108 —106 105 T 
Halifax & Bermuda Cable, 44% Ist. Mt. Dbs., wn. 1-1, 200, rd. 100 | ... ses .. 100—104 100 —104 es 
Indo-European Telegraph si „| 25 10 10 10 51 — 64 51 — 64 ids 
London Platino-Brasilian Telegraph, 6 % Debs ..  ..|100|6 6 6 110 —118 [110 —118 see 
Montevideo Telephone, 6 95 Pref., Nos. 1 to 28,000 55 5 4 4 4 22 21— 23 «is 
National Telephone, 1 to 484, 597 Ке 5 535 5 6 5 58 51— 51 56 6 
Do. 6 % Cum. lst Pref. ... ae ..| 10/6 6 6 14 — 16 14 — 16 148 | 14 
Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 6 15 — 17 15 — 17 dvi PEN 
E 5 % Non-cum. 8rd Pref., 1 to 250,000 5 5 5 5 — 58— 58 53; 538 
54 Deb. Stock Red. Stock) 84 8i 34% |100 —106 100—106 S 
Oriental n leo., Nos. 1 to 171,604, fully paid 1|5 5 5 &— i 1 ei 
Paciflo and European Tel., 4 * Guar. Debs., 1 to 1.000. | 100 | 4 4 4 106 —108 105 —108 Ti 
Reuter's TII ee ees eve 8 b 5 5 8 == 9 8 — 9 8$ ee 
Submarine Cables Trust ss T" sis vee |Cert. ... — .. 186—141 |186 —141 see 
United River Plate Telephone € Jas ves dei 5 4 5 v 6% 48 M. 
Do. do. 5 95 Debs. ... sss . Stock 5 re .. |108 —106 1108 —106 
West African Telegraph, 7,501 to 28,100... ..  ..| 1044 nil nil 44, id 
Do. do. 5 Ф Doba. . 100 | 5 6 95 |5 % 100 —108 100 —108 ve 
West Coast of America, Nos. 1—80, 000 and 88, 001—568, 008 24 | .. be es i 1 i 1 б» T 
Do. do. 4% Debs., 1—1 1500 gua. by Bras. гар Tel. 100 | ... si .. |104 —107 104 —107 je sis 
Western and Brazilian Telegraph | - œ. | 15 8 2 8i 121— 1 124—1 25 ЕТ 
Do. do. do. ‚Ота. еее 7 1 N 1 4 — 44 4 — e$ eee 
Do. do. do. 4 % Deb. Stock Red. rr Stock eos 00е eee 107 —110 107 —110 ene eee 
West India and Panama Telegraph .. we | 10| £d 1 Ё i— 1 i— 4 1 as 
Do. do. do. 63 Cum. lst Pref. TT) 10 6 6 6 83— 91 9 e one 
Do. do. do. 6 % Cum. 2nd Pref.... | 10 6 6 6 6 — 8 6 — 8 г: 
ро. до. do. 5 Y Debs., Nos. 1 to 1,800 | 100 5 5 5 105 —108 105 —108 ees T 
Western Union 9 U.B. Telegraph, 7 & Ist Mort. Bonds $1000 7 7 7 106 —110 106 —110 T 
Do. do. 6 & Ster. Bonds 100 6 6% 6 F 100—105 100 —105 a 
ELECTRICITY SUPPLY 5 
| | | | | | | 
80,000 бш Саш And веза Bisciricis Supply sv. 26 5% » TX 1—1 ; 12 — 18 huc 
20,000 do. do. do. 41 9, Cum.Pref.| 5 ! | 8— & | 6— % | 6% 
26,000 сва Electricity Supply, Ord., Nos. 1 to 10,277... ... 515% 5 V 6 81— 904 | 8 | 
60,000 Do. do. 44 95 Deb. Stock Red.... [Stock E 44 44% 118 —116 
50,000, City of London 'lootrio Lighting, Ord. 40,001—90,000 ...| 10 5 7 10 25 — 26 
10 0,000 | Do. Prov. Certs. Nos. 90,001 to 100,000 £5 sx 10 |... р ... | 25 — 26 
40,000 ' Do. 69% Cum. Pref., 1 to 40,000 ... 10 | 6 T 6 164— 174 
400,000 Do. 5% Deb. Stock, Scrip. (iss. at £115) all paid | ... | б 5 6 €, 125 —130 
30,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—30,000| 10 | nit | wi | mi | 18 — 14 
10,000 Do. do. do. Nos. 3 to 40, 000 £6 paid. 10 | ... ds - 94 
30,000 Do. do. do. 6 95 Pref., 40,001—60,000 | 10 | в Y 6 V 6 14 — 15 
17,400 Edmundsons Elec. Corp., Ord. Shares 117, 00 5 ... we 16 5 — 54 
10,000 House- to- House Electric Light Supply, Ord., 101 to 10, 100 5 TE 
e Do. 7 96 Cum. Pref.. 5 7 7 7 1 
, *Metropolitan Electric Suppiy, 101 to 62, 500 10 | 4 5 6 16 — 17 
20,00 Do. % First Mortgage Debenture Stock |... 4h 45 44%, 116 —120 
06,452: Notting Hill Electric Lighting abe 10 | 2 4 6 15 — 16 
31,980 *8t. James's and Pall Mall Electric Light, Oord. 5 | 74% 1030 144 164— 173 
30,000 Do. do. 7 % Pref., 20,081 to 40,080 5 7 7 7 9 — 10 
Do. do. 4% Deb. Stock Red. Stock) ... — | 4 106 —108 
43,341 | South London Electricity Supply, Ord., £2 paid ... ... D ou s 25 8 — 
79,900 | Westminster Electrio Supply, Ord., 101 to 80,000 5 759 Ф 12 Ф | 154— 164 


1 Unlees otherwise stated all shares fully peid { Dividends % is 
Dividends marked § are for a year consisting of the latter of one year and the first part of the ne 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present ^s Dividends for Closing Closing ы 
МАМЕ. of ? Quotation Quotation 
Issue. даш | She last three years. | August Mth. | Augurt let. | Aug Blat, 188 
80,000 | British Electric Traction ees ds 205 Vis ee ise .. | 164— 17 164— 17 T" 
и (issued at £2 10s. prem. all pd.) и i $n 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 2495| nil | nel 1lg— 2 li— 2 2 1#} 
90,000 Do. do. Non-cum. 6% Pref., 1 to 90,000 2 8 nil 495| 21— 28 24— 28 аб 
125,0001 Do. do. 4 4$ Perp. Deb. Stock . [Stock] ... |... | .. [l0 —14 107 —1II ха) ... | .. 
50,000 Do. do. 2nd Deb. Stock Red. ... Stock M": . . 102 —105 102—106 104} | 1034 
. 19,894 | Central London Railway, Om. Shares s А „ do us e e 92— 10} 92— 10} 104 | ... 
129,179 Do. do. do. £6 paid ... РР УТУ - E 51— 6} 54— 6} 
59,254 Do. do. Pref. half-shares EI paid nice) ЧР | aas ig ез 14— 1 11— 1 
67, 680 Do. do. Def. do. £5 paid gas 41— 4 41— 4 ids ss 
630,000: | City and South London Railway  ... .. Stock 1A 15% 11% 70 — 72 70 — 72 714 | 71 
22,500 | Do. do. Ord. shares, Nos. 1 to 22 500 #8 ра. 10 .. | 21— 32 2— 81 Ses 85 
32,098 9 & Co., 8505 to 82, e s ре 8| .. "" M 1 24 11— 24 ; 
о. 5% 1st Mort e 8., 1 to 43 of 
82,850 £100, and 901 to 1 ,070 of £50 Red. TD eee eee eee 89 == 94 89 кк 94 wee 
99,261 dison & Swan Utd. El. Lgt., “д” shares, #8 pd. 1to99,261 5| 5 54 6 21— 23 21— 23 2 24 
17,189 Do. do. do. '* A" Shares, 01—017, 189 5| 6 54 в 4— 5 4— 5 T 
194,023 Do. do. do. 4 % Deb. Stock Вей. ...| 100 | ... bes . . {101 —108 1101 —108 1012 
110,000 | Electric Construction, 1 to 110,000 ... 995 2| 6 6 6 21— 25 2]— 24 2 
16,848 Do. = me Cum. Pref., 1 to 16,843 oe 2| 7 7 7 з — 3} 22— 8} 2 
111,100 Do. Perp. Ist Mort. Deb. Stock . |Stock| .. ei .. 106—107 105 —107 1063 | 105 
91,196 | Elmore’s Pent Copper Depositing, 1 to 70,000 ... 2 - саб #— f i 5 dus 
07,275 | Elmore’s Wire Manufacturing, 1 to 69,885, issued at 1 pm. 2|... ius к + 4 + 4 2% 
9,6001 | Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ..| 10 115 7 7 10 — 12 10 — 12 114 
12,500 | Henley's (W. EA Telegraph Works, Ord. i di ..| 10| 8 10 12 21 — 22 201— 211d 
3,000 Do. do. 7% Pref. .. 10 7 7 7 7 1 1 18 — 19 хі ... 
50,000 ро. до. do. 4 Mort. Deb. Stock... Stock 44 4h 4495112 —117 110 —115 xd 
50,000 India-Rubber, Gutta-Percha and Telegraph Works A 10 | 10 10 10 22 — 23 22 — 23 223 | 22} 
800,000 Do. do. do. 4% Ist Mort. Debs. | 100 | ... isi . . 102 —106 |102 —106 
37,500 Liverpool Overhead Railway, Ord. i ..| 10! 2] 2j 3450 10 — 103 1 1 : 
10,000 Do. do. Pref., £10 paid m ..| 10! 6 5 5 154— 16 154— 16 
87,850 Telegraph Construction and Maintenance a 12 | 16 15 15 87 — 41 87 — 41 411 39 
150, 000 Do. do. 5 Y Bonds, red. 1809 100; 5% 6 5 951100 —108 1100 —103 Е 
540,0001 Waterloo and city Railway, Ord. Stock  ... . . 1100 | ... js .. 120 —131 126 —131 | 
t Quotations on Liverpool Stock xchange: t Unless otherwise stated all shares are fully paid. 
Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Moin (ae m Electric Supply, Ordinary = fully 4 wer 10}. London Electric Supply ое, £5 Ordinary, 31—44. 
itish Aluminium, Ordinary, 104—114 ; 12—18. National Electric Free Wiring, 10s. paid, §—. 
* 4495 Debentures of Dae ioc *T. Parker, £10 (fully paid), 134. 
Bey and Knightsbridge Electric Lighting, Ordinary с Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
#5 (full paid) 14—15; lst Preference Cumulative 6%, £5 paid, 8—84. Dividend for 1896—6%. 
(шу jy pud). 8—84. 35 107—110. Dividend, 1897, 
hares 10%. 
From Birmingham Share List. Bank rate of шоо 23 per cent. (June ЗО, 1898). 
MARKET QUOTATION 8, Wednesday, August 31st. 
 OHEMICALS. &c. | This week. | Last week, |Inorease or METALS, &o This week. Last week, /“notease or 
| | Decrease. : : | 2 "| Decrease. 
|| . f е = 
а 24, Hydrochlorlo . f. н 5 per owt. | ‚| | 5/- à b Aluminium Wire, in ton lots.. рег ton £994 £99A | ds 
a . per owt. | . 23/- ee d Sheet, in ton lots. yer ton £191 | £191 T 
a „ Oxalio . perowt. 89/- | 83 ès e Brass (rolled metal 7 to 17) basis per Ib. : ч 
а 99 Sulphuric . e per cwt. | 5/6 "i ee с , Tube (brazed) ee ee per 1b. е ee 
a Ammo oniac, Sal. per ton 87/- fe - „ W basis is .. per lb. : oe 
: еа uriste (grey) per ton £19 | £19 Aa China Clay. ds .. per ton vs es T 
" (w nne) per ton £26 £96 а d Carbon (graphltej' c Wa .. рег ton z éx T 
a ВІ powder . perton £6 15 £6 15 КА e Charcoal eo per ton Pd 22 T 
a Bisulphide of Carbon .. per ton £15 £15 vs f Ebonite Rod is - . per lb. 8/- 8;. T 
а Borax ee • рег ton £14 £14 ee | S 9 Sheet se ee ee per lb. 5j- ! 5 е 
а Bensole (0051) 805 . per gal. 7/- 7l- ax g Copper Bars Sa 2 .. perton £61 15 £ 5e. dec. 
= „ (50/990? per gal. 100 5/6 s 9 о Wire (basis price) .. per lb. та. n e ine. 
a Lens, Sulphate.. . per ton £16 10 £16 10 J. „ Sheet .. PE .. рег ton £61 15 
a Lead, Nitrate . perton | 298 108. £98 10s. inc. 9 Rod vi .. per ton £61 15 £62 ба. deo 
а » White ongar ie . perton | 230108. £80 108. inc. n German Bilver wire s .. per lb. 1/6 | 1; 
Peroxide oe ee perton| £27 108. | £21 10s. inc. * Gutta-percha, fine .. . per lb. 5/8 5.8 
A Methylated Bpirit А per gal. 3/9 2/9 zs h India-rubber, Para fine .. per lb. 4/4 4/44 $d. dec. 
a Map Би, Solvent E at L| pi Charcoal Sheets per ton £18 £18 T 
с) .. рег gal. 5/6 5/6 i Pis (Cleveland warrants) per ton 42/9 44/14 Jad. ino. 
a Potah. ichrom mate, in ‘casks. А Ib. 4d. 4d. i „ Forgings, сощ юн per ton | From £11 | From £11 T 
a „ Caustic (75/80 %) e. рег ton £94 £94 . 4 , Scrap, heavy per ton 45, | 45/- и 
а „ Bisulphate “<< .. per ton £85 | £35 se „ Wire galvanised No. в. per ton £815 à. £815 А 
aShellao .. .. рег cwt. 65/- 64/. 13. ino. g Lead, English Ingot  .. per ton £18 £13 è 
a Sulphate of Magnesia .. регіоп £410 | £410 . { » " Sheet... .. per ton 213176 £18 17 6 | ғ 
a Sulphur, Subiimed Flowers .. per ton £610 £61 we .. per lb. 5/6 5/6 А 
а 10 р ered. .. per ton £510 | £6510 z m Manginin Wire No. se. .. per lb. 8/- S. | 3 
а » Lum ee per ton ; 26 | £5 ee 0 Mercury ee б ee per bottle rt 12 £7 12 i . 
a Soda, Caustic (while 70 % .. per ton £815 #815 ЯЯ о Platinum .. per oz 42 16 . £216 T 
a „ per ton £8 | £8 i Steel, Magnet, acodng. to desoptn. prtn From £15 to £40 só 
a „ Blehromate, casks eo per lb. | 814. 814. 4 Steel 8 in bid. жа | £58 £58 | 
| | g Tin, block vs ‚ perton| 215 £76 10 £l 10е dec 
| 9 per lb / | 
ј Yarns, Cotton, e . bundles pr А T | is 
Yarns, Cotton, Single 101b. bandl ib. | 
| j „ Flax60rB8le&..  .. per Ib. ; kd. ino. 
| | „ Hemp, 8 ply 10 lbs .. per Ib. . | oe 
| jon ussian, 10 lbs. per lb. 4 4 | 
| | | Jj nm Jute, 190 lbs. rove .. per ton i £11 £11 | 
| | 4 Manila, 94 thread .. per ton | £31 £29 £3 inc. 
| | k Zino, Sht. (Vielle Montague brd.) per ton | #95 £M 21100, 
| ! 
a Quotations supplied a Messrs. G. Boor & Co. 4 Quotations supplied by Messrs. Bolling & Lowe. | 
b P The British Aluminium Co., Ltd. j 5 " - ў Henry C. Yeo & Co. 
с н "s » Mesers. Thos. Bolton & Sons. k ýs » " 5 Mor 8 Ashby, Limited. 
d ” » ” " l ” " " » Sanders, Wake & Co. 
e » " » » т » Т! [T] M" W. T, Glover & Co., Lid. 
f n n „ The India-Rubber, G.-P., and Teleg, Works Co, Ltd n " " " „ P. Ormiston & Sons. 
g * н » Messrs. James & Shakspeare. 0 " » „ „ Johnson Matthey & Co. 
" и » Jackson & ТШ, 


— -i 


— 


T 
EF 
E 

1 
: 
d 


те 43 - No. 1,004, Вағтвмвла 2,108] THE ELECTRICAL REVIEW. 858 


RECENT DEVELOPMENTS IN THE APPLI- 
CATIONS OF STORAGE BATTERIES. 


By JOSEPH APPLETON. 


In the of the electrical industry in the United States there is 
probably no which has shown such a rapid growth as in the 
battery during the last three years. The following 


carefully compiled, and the actual weight of 5 


| installed, The t is that of plates alone, 
Patade containing cells, » &o:— 2 


1894 ... ds ui .. 949,000 lbs. 
1896 ... - m . . 1,112,800 „ 
one - А .. 2,915,900 ,, 
1897 ... Se coe .. 9,607,900 „ 


is well known that the demand f.r electrical energy in any 


district, whether in the form of power light, is a variable 
at certain hours of the da к ы ud 


m; but I will venture to say that it is the condition which exists 
in many, if not the majority, of : 
J To operate such a load from power means that only a small 
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| first ; 
hich tant flow. B 
ier cid ert luces radiante ш gn Gore recor teed ca 


ge and discharge when it is above the average, 
generators and water-wheel fairly constant. 
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for 24 hours, or 2,400 H P. Nos. 
0 


pay for the maximum amount, he is never 
With a storage 5 
the 


ES 


, while he has 


average amount he uses, as the battery rnish the remaining 
half, together with the fluctuations above the average. The battery 
is charged during the 14 hours when he is рар Nee power 
Experience shows that this system enables a man rer to con- 
tract for about one-third the amount of power he would otherwise 
have to take; and while it is not intended to enter into details of cost 
-of batteries in this paper, I would like to say here that such an 
investment in a storage 


plant very soon pays for itself. 

The Baffalo Street Railway Company have recently installed a very 
interesting battery plant, on these lines. They practically 
i limits, and have a steam plant capable of 


delivering 7,000 electringl ELE and H.P phase 

i 1 A 2,000 .in two- rotary 
converters, supplied with high tension alternating current from the 
Niagara Falls plant. Their storage plant has a capacity of 
1,20 Н.Р. for one hour, and the cells are made large eno so that 
plates can be added to bring up the capacity to 2,000 H.P. for one 
bour. The battery operates in connection with a booster,“ which 
cots gla of Gone кыш i 


The nl course, is to keep the rotary converters as fully loaded 


“бараны, order to get the greatest advantage from tho Niagara 
power. 
Before installing the battery they were only able to shut down 


800 kw. generator by steam, inetead of 1,400 or 1,600 kw., and that 
at absolutely constant load. 

The battery takes care of all the fluctuations and peaks. The rapid 
flectuati.ns can not be seen on the slide, as the curve was plotted 


* Abstract of paper read before the Engineers’ Olub of Philadelphia, 
Jane 4th, 1898. 


‘from the cantre of distribution 
nected by a trunk line containing 66,000,000 circular mils of copper. 


from observations taken every 15 minutes, which will not show the 
rapid variations. It is alternately charging and discharging during 
the day-time, as the load varies, but receives its full charge at night 
from the converters. It is apparent how large a pro of the 
load bas been transferred from the steam plant to the rotary con- 
verters, by means of the battery, thereby greatly increasing the 
aversge power obtained from them. 

At 2 am., when the battery is practically fally charged, two of the 
four rotary converters are shut down; but when the additional 
plates are added to the battery, 5 up to its full capacity— 
this will probably be done before the vy winter's load comes on 
—the rotary converters could be run at full load all through the 24 
hours, in which case the company would be actually using every bit 
of the Niagara Falls they contract for. 

Tho battery plant has not been in operation long enough to ascer- 
VVV and cents, that has been 
effected ; but, so far, 


other side. 

Now we can point with satisfaction to the installation in Chicago, 
which is 50 per cent. larger than any battery in the world. 

I will briefly describe it, as it illustrates forcibly the remarkable 
development of the storage battery, and shows conclusively that the 
battery of to-day is not an experiment or toy, but a piece of appa- 
ratus constructed on proper mechanical, electrical, and chemical Ines 
апо свота is as much of a factor in the g :neration and distribution . 
0 


It is installed at the centre of distribution, being located in the base- 
ment of the Edison Building, on Adams Street, the site of the 
i plant. Tais is a very favourable point for the rue d hl D 


saved. It consists of 166 cells, arranged 83 on each si the three- 
wire system. FFC The 
containing. or tank, is constructed of 2- ash, lined with 
5-lb. sheet lead. The dimensions of each ое] are 1 foot 94 inches 
wide, 6 feet 8 inches long, and 4 feet high. The weight of each cell 
i weight of the battery, exclusive of copper 
conductors,.is 1,029,200 lbs. The connections between the battery 
and the Edison system are made of copper conductors, 6 by 1 inch, 
giving a secti area of 6 square inches. 
The principal use of this battery is to carry the peak of the load, 
which occurs between 5 and 6 o’clock p.m. in winter, and to a smaller 


extent and somewhat later in summer, although it will be 
the remainder of the day to equalise the load on the generators, 
maintain a steady pressure on the system., 


Егвотвіс VEHICLES. 


: 
H 


possesece : by 
motors that, except for special conditions, where extremely long 
oes have to be covered without facili 
1 any, doubt that the former type be the one to fill the 


Briefly stated, the advantages of the electric vehicle over oil or gas 
motors are as follows :— | 
Safety —А storage battery will not explode, nor is it inflammable, 


. like gasolene or kerosene. 


Ease of Handling and Control—An electric motor, with its 
controller, is certainly the ideal method of control, and is distinctly 
not in tbe same class with the levers aud valves necessary to operate 
an engine. | 

Absence of Noise and Vibration.—Here, again, the electric motor is 
the ideal motor for the purpose, having a smooth rotary motion instead 
of a reciprocating action, with its noise and vibration. 

Absence of Heat and Smell.—An oil or gas motor must, of necessity, 
be accompanied by considerable heat, and usually requires a water- 
jacketed cylinder. From the exhaust there is an objectionable odour, 
dae to the unconsumed gases; but with the electric motor neither 
of these objectionable features existe. 

Cost of Upcration.—There із no doubt, from independent tests made, 
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that a vehicle can be propelled electrically with less consumption of 
energy than any oil or gas motor. 


will 
ару does not handicap the electric 
or gas motor, as the supply of electricity сап be renewed as 
desired by recharging the . This part ofthe problem we will 
consider later. 

The electric vehicle of to-day is the result of much arduous and 
expensive experimental work, and this clab has the honour of oon- 
taining among its members two gentlemen who have been foremost 
in the development of the electric vehicle in this country. 

Messrs. Morris & Balom first took up the question in 1894, at 
which time very little had been done, either in this country or abroad, 
aud the numerous problems of motors, gearing, wheels, путер астр 
running gear, &o., to be investigated and solved without the light 

xperience. The first vehicle they designed without 
regard to 113 their object being to ascertain the best 
type for self-propulsion tbrough all sorte of streets, considering 
especially, the features of weight, sise, mileage, and distribution of 
machinery. It weighed 4,250 lbs. without passengers. Its mileage 


peed 
miles. It was most successful, and travelled hundreds of miles 
without accident. 

The data obtained from this proved that on good pavements a vehicle 
weighing, with passengers, 5,000 lbs., could propel itself at a ^ qx of 
10 miles an hour, with an expenditure of energy not over 34 . OF 
dé cuin per 1,000 lbs. 


tlemen next des and constructed the vehicle known 


shaft 
directly into the driving gears attached to the front wheele. The 
Of 44 calle ае Ly of 2 
í aca am ours, ce 

13 lbs. The controller T осамена Tocated at the Rake ben ie | 
gives three speeds ahead and one ds, obtained 
groupings of the cells and motors. The maximum mileage on one 
charge was 25 miles, at 19 miles per hour; the maximum speed, 20 
miles per hour. In the Times-Herald race this vehicle met in com- 
pn id d description of motor vehicle, and the fact of its 

ш awarded the gold medal is sufficient proof of its superiority and 
m 


was decided to extend the "m of operation, and next month 50 
will be in operation in New York city 
in ordinary hacking service. Eventually, more stables will be opened 


speed separate wi риме 
the foot instead of by the controller, as it was found drives 
would use the reverse position to stop his vehicle, instead of using 
1 g more strain on motor and battery. 


VE 
giving a spring a kick with the heel and releasing a strip of 
с from two contact blocks. This switch is also used if the 
ver wants to leave his vehicle on the street; he puts the 
link, or little strip, in his pocket and renders the vehicle 
These new cabs show a marked improvement over the 
in the question of efficiency. ea iia cis gp lere 
take an average of less than 21 H. P., and will have abou 
capacity. When going up an 8 per cent. 
met with in city use, they can make 6 miles an hour with 7 H.P. 
This is far better than bas ever been done before. The wheels are 
fitted with pneumatic tyres of 6 inches diameter, inflated to about 


120 lbs. 
A vast amount of skill and care has been expended in laying out 
g the vehicles and 


pro 

a battery comes in from service it is connected to the lowest of the 

"busses. This is done by a four-point switch on the switchboard, 

which connects the battery to any of the "busses. Bosides the switch 

ко is iu 1 with each battery a sine re 5 auto- 
8 up a coloured incandescen w 

5 tallet: below the limit. Р 88 


(To be continued.) 


in construction and in up 


THE DESIGNING AND CONSTRUCTION OF 
REFUSE DESTRUCTOBS.' 


Вт FRANK LESLIE WATSON, A. M. I. O. E. 


In the design and. construction of a successful and economical refuse 
destructor plant, the following are the principal points which must 
be borne in mind : — 

a. It must never be forgotten that the primary object of a refuse 
destructor is, as its name арсы pero refuse, and to destroy that 
refuse as completely as possible, and without the production of any 
description of nuisance. By the term to destroy refuse in this con- 
nection is implied a practically absolute chemical separation of the 
combustible portions cf the refuse (such as the carbon, phosphates, 
and nitrates, which are found in cinders and in animal and 
matter) from the non-combustible portions (which are chiefly 
mineral), and includes the complete oxidation of the former class, 
and the fasion and agglom n, so far as is possible, into hard 
clinker of the latter parts. It must be regretfully admitted that in 
a very large number of destructors these important objects are only 
attaiaed to a very limited extent. ' 

In order to insure а perfect result:— 

1. A high temperature must bo attained; 1,900" F. is 3 


` but 1,600? to 1 800˙ F. is batter. It is not sufficient to impart 


desired temperature to the furnace gases. after they leave the 
furnaces. Such devices as Mr. Jones’s patent fume cremator 
(intended for tbis purpose) Бате done good service in their day in 
preventing the abominable emanations from the chimneys of old- 
опей low temperature destructors, but at the best such a device 
as а fame cremator is only useful in securing perfect oxidation of the 
gases and vapours distilled from the refuse, while giving no assist- 
ance whatever towards completing the other and equally necessary 
part of the process, namely, the reduction to innocuons clinker of 
the solid refuse iteelf. For this (Ветрове it is essential that a high 
кирише mouse be MODA up in the furnace itself as well as in the 
ae. | | 
2. Having provided means for securing а high temperature in the 
furnaces and the flues, such arrangements must be made as will 
secure that the whole of the refuse and the whole of the 
combustion or distillation must be subjected to this high tempera- 
ture, in presence of sufficient air, and for a sufficient length 
to insure complete oxidation of all combustible subetances. 
3. It is also unnecessary that the products of combustion 
up the F solid matters, suc 
as dust, which, although they may be so perfectly burnt as to be free 
from any taint р yet their mechanical effect upon the 
leaves of trees plante, upon the lungs of persons and animals, 
and upon olothing and furniture, are such as to become an intolerable 
nuisance, and a nuisance which has been proved іп more than one 
instance to be actionable at law. 
b. The destructor must be so as to involve the least 
in its working. To this end the handling of the 
should be reduced as much as possible, though it must be borne in 
mind that the adoption of cumbrous and complicated mechanical 
feeding arrangements has hitherto been found to give no relief in tbe 
matter of labour; in fact, it has even involved additional labour, 
while at the same time such machinery is frequently very costly both 
and working cha It mast always 
be borne in mind that workiug in the presence of 
quantities of dusty and dirty material deteriorates very rapidly, and 
any machinery, which is required about a destructor, particularly 
electrical machinery, must be so arranged as to be as nearly as 
sible boxed in and from dust. The author would 
as an instance, the Shoreditch combined. electrical lighting and 
destructor plant, where, according to the abstract of accounts pub- 
lished in the Br.sornicAL Вити 
tion of the total current produ have been used on the 
works in driving fans, 1 5 &. 
that this excessive 


the charging holes the furnaces, and the tipping arrangements 
should be such that a minimum of work is involved in р 
charging the furnaces. It must also be remembered that 

able judgment is required in working a fire, and that judgment is not 
Erud & faculty possessed by e Pads In order to obviate any 
difficulty in separating clinker from unburnt matter, and in order to 
insure as nearly as possible a continuous process in the {огпасее, they 
should be fed at one end of the grate and clinkered 


i 


* Paper read before the Dablin Congress of the Royal Iostitate of 
Public th, August, 1898. 
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that in practical use eight tons of refuse will raise as much steam as The operation of feeding takes a few minutes after the operation 
one ton of good coal burnt under conditions, and that it will of clinkering, the red fire on еме сале үш ко parod fn 
raise that steam to the pressures ordinarily adopted, brighten up under the action of the blast before the fresh refase is 
there can be no doubt as to the advisability of providing sufficient boiler drawn on. The stoker on the clinkering floor pulls the refuse forward 
room and arranging a suitable use for the a ble power. In order to from the g hearth on to the grate bars and spreads it even! 
secure the best results the VVT over the grate. It should be mentioned that the drying hearth 
oells to prevent any important loss of heat by radiation, but they paved with fi re-brick, and is kept hot by being in close proximity to the 
must not be plio d near enough to interfere with perfect combustion main fice. It is found that 6 feet is the maximum length of grate 
of the gazes, which is generally not completed until after they have which can be conveniently worked by the men. It is also found that 
left the furnaces and traversed a certain length of flue to insure makiug the grates 5 feet wide insures the handiest and most eco. 
propor шир. It must be borne in mind that even in boiler firing nomical disposition of tho labour, therefore each grate is 5 feet wide 
coal any contact of the gases with comparatively cool cross by 6 feet long, or 30 square feet Їп area. nn e 
tubes, &0., before they are perfectly oxidised, will check the com- Edinburgh destructor are of wrought-iron, riveted together in slabs 
bustion and cause smoke, and it is obviously useless to mix any of four. Each bar is of a tapered section, half an inch thick at 


| 
і 
B 


such unburnt gases after they have 

temperature of combustion or “ flashing t. 
y here mentioned that water-tabe boilers are the most 
readily adapted to the requirements of a destructor station, 3 
very good results have been obtained with other types, particularly 
Lancashire boilers. The comparative safety of water - tubs boilers 
from explosion, and their general handiness and convenience, 
render them particularly adapted for workiog where the labour 
employed is not of a highly cultivated order, and generally in con- 
nection with these plants it is best to remember that whatever 
аргы is provided it will probably have to be worked by 


d. The solid matters resulting from the combustion of the refuse, 
6 9., Clinkers from off the grates, and fine ashes from underneath 
them, must be made use of for two reasons. First, if they are not 
made use of, they must be carted awsy and tipped to waste at a 
further cost. Second, they may be made a valuable source of revenue. 
It must not be forgotten that we have here another powerful argu- 
ment in favour of high temperature destructors, the clinker from 
which will be completely fused, and will contain no combustible cr 
ped matter, and will, therefore, be of a hard and кыр парте 

contradistinction to the clinker from low temperature destructors, 
which is soft, friable, and аз useless, and eanan oven 

ble. Itis no uncommon g for such half-burnt clinker to 
fire after being tip into a heap, and thus to occasion 
serious nuisance. Assuming, however, that the clinker is going to be 
of a bard and usefal character, we shall require machines for break- 
ing it up, genes d it, and mixing it with Time, &c., to form mortar, 
and these machines must be powerful massive, and durable. 
Having thus briefly sketched the requirements of а destructor plant, 
the author will proceed to give some details of the manner in which 
these objects have been attained in one or two plants in the design 
and conitraction of which he has been concerned. 

This purpose will perhaps be best served by a brief description of 
the plants in question. 

1. The Powderhall Destructor, Edinburgh.—This is a 10-cell plant. 
It was originally of the Fryer type, having been constructed in the 
year 1893. The working of the destructor, however, gave rise to 
serious complaints from the neighbours, culminating in an action for 
nuisance by the proprietors of the neighbouring estate of Redbraes, 
on which were sitaated some nursery gardens. It was held by the 
High Oourt at Edinburgh that a serious nuisance had been estab- 
lished, and the Corporation were condemned in damages and costs. 
The costs, owing to the very large number of expert witnesses call: d 
both sides, were extremely heavy. The a ted Mr, 
enjamin Hall Blyth, the eminent civil engineer of 
Westminster, to confer with Prof. William Odling, of Oxford, and to 
report to the Oourt as to the practicability the 
destructor in order to prevent a recurrence of the nuisance. Mr. 
Blyth o soy the most important destructors in England, and his 
report to the Court was to the effect that if the type 
use at Oldham and at Leeds were ted the nuisance would be 
abated. Thereupon the author's firm made an offer to the rar 
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be removed. A formal contract was entered into, Mr. Blyth Pie 
[9 the contractors bound themselves to fulfil 


U 
sier oo . to entire satisfaction. It so happened that the 
of the old furnace were of 


down to the level of the grate bars, the foundations and 
After the heavy expenses to which 


FREE 
E 


left in 
on Отоу bcm pu there ты а neural dois to 


again. These clinkerin 

swing upwards on and are provided with 
ts, working into recesses in the furnace fronts. The hinges give 
deal of trouble from sticking, and although the doors have the 
ge of providing opening right across the grate for the 
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wide open the hut baffi pla*ʻe at the back of 
s great heat on to the arms, bands, and faces of the 
With the exoeption of these and some other minor details, 
as reconstructed are of the Hor. fall standard pattern. 
азе built in a double row, back to back, five cells on each side. 

of cells communicates at the back with а feed hole 2 feet 
mon to the pair of cells. The feed hole has a flat table 
, and the refuse is pushed over the edge of this table by 
of а three-pronged fork. It falls down on to the sloping 


BR ESESEES 
iniit 
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drying hearth of the furnace. The sides of the furnace flare out 
sideways from the feeding end down to the „ 80 that when the 


grate 
refuse is once pushed over the edge of the table at the bottom of the 
feed hole it cannot possibly stick. It this manner somewhere abont a 
cubic yard of refuse is fed in аў one operation on to tbe drying hearth. 


h the 
top, and ths at the bottom edge. The distant pieces or 
washers between the bars are cut from the bars themselves and in- 
verted, so that the air space between the bars is ths of 
an inch wide. They are hs. There is thus no 

oint in the middle of the grate firing tools to get caught in. 
ach furnace is provided with hollow cast-iron sides, having remov- 
able plates next to the fire, The air from the forced draught appa- 
ratus is introduced into these boxes, which communicate for that 
purpose with a blast flue common to each row of celis. The boxes are 
closed above the grate. They communicate with the ashpit by open- 
ings controlled by valves. The valves are operated by 
placed below the dinkering door. These side boxes serve a double 
puro frst, the air is heated, and second, the brickwork of the 
urnaces is protected from the erosive action of the clinker, which, 
in ordinary brick-lined furnaces, adheres to the brickwork, and 
brings away small particles of the same at every time of olinkering, 
so that the furnace sides become rapidly eaten ача Ordinary iron 
plates will not stand the heat, but this difficulty is completely 
avoided by the side box arrangement alluded to. The blast fiues are 
placed one on each side of the main flue, so that any heat which is 
given up by conduction from the sides of the main flue is communi- 
cated to air, and finds ite way back to the furnaces to assist in 
promoting ra blast flue communicates at its 
outer end wi 


ap в. This consists of а large steam jet blower of an improved 


combustion. Бао 


steam. is of considerable assistance in raising the temperature in the 
cells. The flues are arranged according to Horefall's well-known 
tent. The whole of the produc!s of combustion out of the 


diately abo the clinksring d t will has be бре d 
above oor. ов be o 

ering or hot end of the furnaces, in 
contradistinction to the Fryer destructor, in which the gases pass 
away at the feeding or cold end of the ѓагпасев. The front flue 
arrangement insures that any vapours given off by the green refuse in 
drying sball be mixed with the hot tlames from the blasing refuse, 
and the furnace crown and cross flues are thus raised to a red or 


, the two flues from each pair 
of cells meeting ata point over ths centre of the main flue and oom- 


of the gases from the various furnaces insures a very steady and very 
perature in the main flue, and it is, therefore, always found 
advisable to construct the furnaces in blocks in this manner rather 


gases pass first into the outer cavity, swing 
round this, enter the inner cavity F 
it at the bottom. Various befiles are provided the est 


to 
, exigencies of space were the cause of the dust- 
catcher being placed between the em and the boiler, which doubt- 


less causes some loss of heat. boiler is the original boiler 
belonging to the old destructor. It із of the multitubnlar ‚апай 
is not nearly large enough to use the whole of the heat from the cells. 


It, however, produces steam for forced draught apparatus and for 
dri а mortar-mi)] and an electric light plant, which des 
light for the destructor house and a range of stables and super- 
intendent's house belonging to the cleansing department. 

The effect of the alterations carried out by the authors firm was, 
that all causes of complaint were entirely removed to the satisfac- 
pr de ges ts iginally designed. There is 
ping arrangements are as or y designed. ere is a 
tipping floor on each side of the row of cells, and the refase is tip 
from the carts on to the furnace top in close proximity to the feed 
holes. To prevent stewing of the refuse on top of the cells, the 
charging floor is honeycombed with drain pipes, communicating with 
the forced draught apparatus, whereby fresh air is continually drawn 


through the pipes. 
е а (To be continued.) 
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THE EVOLUTION OF THE LINE SIGNAL.“ 


Br ARTHUR VAUGHN ABBOTT. 


A CABRFUL observer st the first great American 
Philadelphia Centennial, might bave noticed a fine running 
along a gallery in Mschinery Hall, terminating at either end of the 
building in a small closet. Continued investigation would have dis- 
closed a curious trumpet-shaped apparatus into which the wire 
5 an attentive listener could, with the aid of a vivid 
imagination, distinguish articulated sentences delivered at the other 
extremity of the wire. Such was the first public exhibition of the 
telepbone, whereby the transmission of speech by electricity became 
a fact, and in the quarter of. a century which has since 
elapsed, electrical arachnids have been so industriously. 
spinning a copper web that upwards of €00,000 miles of 
telephone wire now cover this continent, placing some 
400,000 persons in talking relations with each other, and 
annually transmitting about 900,000, UO messages. But 
the invention of the telephone was only balf the solution 
of the transmission problem, for the instrument iteelf 
was useless without the necessary connecting circuit. 
Receivers and transmitters are now much the same that 
they were 20 years ago, but & vast amount of skill and 
ingenuity has been expended upon apparatus for rapidly, effectually, 
and economically placing subscribers in erir, A with each 
other, and the telephonist of to-day is e ly a “transmission 
en » 


To carry out the exchange system, the first requie is to provide 
each circuit with some form of apparatus whereby the desir- 
ing to send & message may gain the attention of the central office 
attendant. The earliest signal was the then crude form of hotel 


Fia. 1. 


annunciator. I6 consisted, as is shown on the left of fig. 1, of a pair 
of bulky spools wound with ootton-covered wire, over which an 
armature was pivoted, carrying a catch that normally retained in a 
vertical position а door or shutter. Electrical excitement of the 
ls released the catch and allowed the shutter to fall forward, dis- 

g a name or number ted upon its inner surface. From the 
falling shutter, this piece of apparatus obtained the euphonious name 


of “drop,” and as originally 
occupying a space of 2 inches by 31 inches, so but a very e it exhibi- 
tion of mechanical skill su to refine and com Vit to a notable 
d „developing the form shown upon the right-hand of fig. 1. 
en it was attempted, however, to set annunciators of this descri 
tion in sufficient proximity to each other to place before a tingle 


ed it was 5 clumsy, 


* Abstract of a paper presented at the fifteen'h general meeting of 
ao Institute of Electrical Engineers, Omaha, June ath, 


tion, the 


Increased mechanical skill and electrical knowledge obviated the 
cross-talk difficulty by ironcladdisg, aa shown in fig. 2, and in thi 
form, known as the tubular drop,” the line signal remained in 
quo for a number of and is still very widely empl 
necessary to manually restore the shutter every time it К 
5 considerable expenditure of time and energy for 
purpose, and so the next step was the so-called self-restoring 


EL 
ЕЕЕ 


shown in fig. 3. : 


К grea designing 
constructing the signal. The head of the drop is provided 
double shutter, one thick and heavy, of iron, retained in its 
the armature; the other, a 


Pr 4 


EE 


Fig. 3. 


outer flap of aluminium that normally conceals the number painted 
upon the iron disc. Electrically, as shown in fig. 4, there are two 
spools. The right-hand win is designed for the calli 

and when excited attracts the rear armature of the drop, lifting the 
catch, and allowing the ке iron shutter to fall forward, thus 
raising the aluminium fiap disclosing the number. The other 
winding comprises the restoring circuit, consisting of a smaller 
which may be excited by a battery controlled by the operator in 


R, C, restoring circuit ; c, c, calling circuit. 
Fia. 4. 


of whom the drop is placed, the magnetism thus developed being 
sufficient to pull the heavy iron shutter back into its Pi elvis 
the сеш flap and catch to return, thus restoring the drop to its 
calling position. | 

Line signals should possess five characteristics :— 

1. Certainty in operation. 

2. Ability to immediately attract attention. 


9. Positiveness in the information conveyed. 
4. Compactness. 
5. Automatic on 


signals. 
2. Electro-mechanical signals. 
9. Luminous signals. bs 
ъв в Toring Cop is the best illustration of а signal of the 


first class. The excita 


on of the tripping coil by the subscribers’ 


Fra. 6. 


ringing current exhibits the signal, while with the second circuit the 
operator restores the signal to its normal position. The 
second division is exemplified by the devices shown in figs. 5 and 6. 
The contrivance illustrated in fig. 5 is a particularly successfal one, 
as it is reliable, compact, and automatic. It consiste of a в sur- 
rounded by a pivoted sheet-iron armature. Normally, the armature 
occupies the position shown at the right-hand of the illustration, and 
is out of sight; but on exciting the spool, the magnetisation induced 
causes the armature to rise into the position shown at tbe left of the 
illustration, displaying the.number painted upon the face of the 
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armature. . From the method of operation, this signal has received 
the suggestive "€ (en of “tip-up.” Unfortunately this za, en 13 
only adapted for use where battery currents are employed, as it 
is not so effective with alternating currents, and in order for the 
signal to remain visible, the magnet must be continuously excited. 
The arrangement shown in fig. 6 is ingenious, and seems to possess 
much merit, but has never received & wide application. The usual 
exciting spool is supplied with a pair of projecting pole-pieces, which 
surround a slightly inclined tube. In this tube а silvered steel ball 
is placed, and the tube so inclined, that normally the ball rolls cut of 
view. When the spool is excited, the magnetisation developed causes 
the ball to roll forward, and to project through a plate covering the 
аси of the tube, which also prevents it from being pe d and 


Many forms of luminous signals have been suggested, but the only 

one in successful operation at present is the miniature incandescent 
lamp, wbich has, on the whole, proven itself of the greatest value. 
, In the latter part of the summer of 1890, some of the trunk lines 
in use in Chicago were provided with disconnect signals, using 
miniature incandescent lamps. At the receiving office the trunk lines 
terminated in the ordinary cords and plugs used upon a telephore 
switchboard, in front of each of which an incandescent lamp was 
located. So long as the line was in use, a relay in conjunction there- 
with was excited by battery current flowing over the line, and its 
armature drawn up. As soon as conversation was completed, the 
operator at the originating office withdrew the plug from the trunk 
line jack at that office, thus opening the battery circuit, and causing 
the relay to be de-energised ; the release of the relay armature ccm- 
pleted a local battery circuit, illuminating the incandescent lamp. The 
operator at the receiving office noticing the illumination of the lamp, 
was thereby informed that conversation was completed, and instructed 
to remove the trunk line plug. As the local lamp circuit was carried 
through the operator's yA s AA key, the placing of this key in the 
testing position extinguished the lamp. A very short experience served 
to demonstrate the superiority of incandescent lamps over any other 
form of eignal, for the illuminated lamp was at once so positive and 
distinct as to instantly attract the attention of the operator, thus 
markedly accelerating switchboard work.. As a result of this expe- 
rience, most of the trunk lines in the main office of the Chicago 
Telephone Company were rapidly supplied with lamp signals. 


né ач жым 
eee 
BE "t 


Asthe service to which the incandescent lamp when used as a 
signal is subjected is peculiar, the employment of lamps upon tele- 
р» switch boards has afforded lamp manufacturers а new problem. 

a the early experiments ordinary miniature lamps of low voltage 
were employed. As these lamps were bulky, and consumed a large 
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signal has been the improvement 
'When the luminous signal was first proposed, the question of cost of 
]amp renewals was at once raised. As each lamp was only illuminated 


luminous signal, rome 20,000 su 


THER is a prevalent idea that while the animal and 


Association refers to the in 
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amount of current, the first attempts at improvement were directed 
to obtaining a smaller and more economical lamp.. The various 
changes through which the lamp has passed are illustrated in fig. 7, 
in which No. 1 is the original type of lamp employed. Мов. 11 
and 12 are those which experience has now demonstrated to be the 
most successful. Lamp No.1 had a bulb about 1 inch in diameter, 
and was about 2 inches long. Electrically, it was designed for a 
4-volt circuit, requiring over 4 ampere, and giving about 2C.P. Lamps 
Nos. 11 and 12 are 12 inches long with a bulb} inch in diameter. 
They are designed for a 24-volt circuit, consume about ‘1 ampere, 
and yield over} О.Р. The early lamps were designed entirely to fit 
a socket supplied with a screw thread. 
The various changes in form through which the lamp bulb has 
d are illustrated in fig. 7, showing the gradual Жи whereby the 
size of the bulb has been reduced until, as shown in Nos. 11 and 12, 
the present lamp occupies no greater volume than that required by a 
spring-jack, and may be inserted into sockets composed of pairs of 
springs arranged on a rubber strip. Such sockets so closely resemble 
standard spring-jacks that they are called lamp-jacks,” for they 
occupy the same space, and may be secured in the switchboard in the 
same manner. By placing alternate strips of lamp sockets and jacks, 
the subscriber's line si and answering jack may be more closely 
associated than has previously been possible, space economised in the 
switchboard, and service accelerated. 

. When first used as signals, the lamps were d in the local of a 
relay actuated by current ing over the line to which the signal 
was attached. In the early attempts the ordinary telegraph relay 
was employed, armed with extra heavy platinum contacts to prevent 
burning. It seemed possible to obviate the expense of installing and 
maintaining this relay by an appropriate lamp directly in series with 
the su ber's line, so that the removal of the telephone 
from its hook should close the circuit and light the lamp. This 
experiment was first tried in the Chicago express office, and, on the 
whole, worked passably well, there being & comparatively small 
mortality of lamps due to short circuits and other accidents. A con- 
tinuation of this experiment was attem in another office, but 


resulted disastrously, as the lamps were burned out so rapidly as to 


cause an excessive maintenance expense. The occasion of this 
failure is to be ascribed to a preponderance of serial lines in the last 
case. A wind-cross occurring near the office on a long line would 
subject the lamp to an abnormal voltage, and either injure or imme- 
diately — it. In an express office, where the lines were chiefly 
underground, little or no trouble was experienced from this cause, 
and in an office in Bt. Louis, similarly equipped with lamp line 
signals placed ipia on the subscribers the use of a very 
heavy filament lamp obviated the difficulty experienced with injary 


to lamps. But while economy in installation due to the omission 


of the relay is eminently desirable, present experience decidedly 
indicates that the relay is essential to the successful lamp signal. 

For this purpose rather an interesting type has been evolved in an 
attempt to consolidate the relay, lamp, and socket into a single 
piece of apparatus, and at once obtain a device which should be 
absolutely dust proof and free from trunnion trouble. This relay 
was developed largely with the assistance of Mr. M. A. Edson, of the 
Chicago gn Company. 

Probably the most gratifying feature in the evolution of the line 
in the life of miniature lamps. 


for a few seconds at a time, the service seemed equivalent to constant 
flashing, and ominous prophecies were plenty as to the short life to 
be ex . It was confidently asserted that such small lamps 
would either immediately burn out, or else so rapidly become dim as 


to be valueless: as signals. Some tests were immediately instituted 


in the 1 a of eliciting information on these points. There was no 
question but that the candle-power of the lamps gradually declined, 
and photometric measurements showed that when a lamp failed to 
emit at least 05 кон, it 5 se на a ip 
Even the present probably only y de state of 
bacribers are now served upon boards 
thus equipped, and switchboards for as many more are in process of con- 
struction. Already the adoption of this form of signal has materially 
modified the arrangement and-design of switchboard apparatus, and 
has been во efficient a factor in the im ment of telephonic service 


that it is difficult to prophesy the end of its effect. 


THE REPORT OF THE MANCHESTER STEAM 


‘USERS’ ASSOCIATION. | 


vegetable oils 
are dat gerous to put into a steam boiler owing to the formation of a 
tough spongy deposit on the furnace crowns, which they cause in 
conjunction with certain scale forming salts, mineral oils are 
not dangerous. The recent re of the Manchester Steam Users’ 

uction of condensing engines having 
caused trouble from grease in boilers, just as though condensing 
engines were things of a year or two only. However, the report con- 
demns mineral oils also as the cause of several collapses, and states 
that a film of oil т$ь%һ inch in thickness will retard heat passage 


-as much as scale yhth inch or steel plate 10 inches. 


Mineral oils cannot, as can vegetable oils, be removed by means of 

acis soda, and it is better to keep them outside a boiler by using a 
ter. 

Toe question is where is there a thoroughly reliable filter to deal 
with oils? 
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. It is farther recommended to reduce the use of lubricating oil in 
steam cylinders. In many ocean steamers, voyages over 
several weeks are run with merely a few drops at each end of the 
vo the water in the steam—more than 25 per cent.—being an 
excellent lubricant. But surely Mr. Stromeyer would not have us rest 
content that there should be 25 per cent. of water present. Would 


it not be better to aim at a че шоок Саво ер 
to smooth up the cylinders. Mr. Stromeyer pays a to 
his predecessor, the L. E. Fletcher, who was for so many 


gineer to the association, we observe that not 


and on whom has always fallen the brunt of the fight the weight 
of responsibility for very sot рау. There is, we fear, too much 
competition among the various r insurance companies to permit 
of an being very good except the dividends or the acoumulated 
fands, but we are informed that the best pay is to-day to be found 
in the ranks of the insurance companies rather than in those of the 
t society. This is not asit should be; nor is it very encouraging 

the staff of the association to reslise that the door for advance- 
ment is closed tothem. Yet we believe that such is very much the 
feeling which possesses the staff of the association. It is perhaps 


and responsible a duty ought to 
Á.  —— 


CENTRAL STATION STEAM ENGINEERING, 


In a paper by Mr. Neville Applebee, the Oardiff borough 
elect engineer, read before the Institute of Marine 
Eagineers, we find a fair résumé of what electrical engineers 
have come to look upon as the correct thing in steam 


engineering. | 
We cannot altogether agree with the statements made. 
Thus there is no reason of either economy or safety why the 
` generating units need be 10 or 15 in number, and anything 
from 100 to 2,000 H.P. each. "The unit division is rather & 
matter of the minimum load, and it is not good praotice to 
bring down all units to the minimum size eimply for uni- 
ib : dors praotioe . € favour a8 are units as 
e, with such necessary small units as ma uired 
to take the commencement and finish of load. dabis 
It is advanced for the high speed engine that, being а 
self-lubricating engine, it is superior to other engines, as to 
which it may be said that there is no reason why all engines 
should not be self-lubricating. High speed engines are pro- 
vocative of vibration, and this can never be perfectly 
annulled, and will eventually bring the steam turbine into 
use for high speeds, to the exclusion of the reciprocating 
type. The steam turbine is more quickly warmed up than 
any other engine. Our author next turns to boilers, and 
advances the hoary old legend about quick steaming and 
water-tube boilers, pipe where the boilers are supposed 
to be ready with steam pressure to be forced into 
activity. Will anyone who upholds this view inform us how 
the water-tube boiler can steam more quickly than any other 
form of boiler of equal efficiency? We have never seen 
this statement put into figures, but have heard a good deal 
about smaller water capacity without being able to see any 
significance whatever in this as regards rapid steaming, 
other than when raising steam from water colder than the 
intended working pressure steam. Our author might also 
explain how he knows that water-tube boilera have a 
“definite” oiroulation, and how he knows that their working 
pressure is practically never reduced. Does he mean that 
there will have been so many stoppages for re-tubing that 
the boiler is often renewed ? We think Mr. Applebee does 
not realise what 25 years’ past boiler-making has shown, 
that the shell boiler to-day is safer with 160 lbs. than it 
was formerly with 25 lbs., and that finality is not safe to 


prophesy. "n 

Bat our chief disagreement is as regards the strong 
advocacy of the ring main. Our author goes, metaphorical'y, 
nap on the Pur шш, and raises a vision, if not to his own 
eyes, of the vicious circle with all its stop gates and its 
multiplicity of drains and steam traps to carry off—he is 
right here—the e us condensation. Then having got 
his ring main he asks: for an auxiliary ring main to supply 
ste um to feed pumps and other auxiliary plant, and he would 
fee 1 this ring main from two or three places in the principal 
main and there would be more shut valves and drain 
systems and steam traps and heaven alone knows how many 


water hammers or steam hammers. “Most of the steam 


рт 


piping is idle during the day," we are informed. Hence 
the multiplicity of drains and traps. Curiously enough this 
long drawn жр р йш of empty condensation does not appeal 
to men's sense of fitness and economy sufficiently to condemn 
the enormous cooling areas of all these duplicate mains. 

The condensing and feed plant is touched upon. A long 
exhaust main n for separate condensing plant is 
condemned as allowing te We think that carefal joint 
making and liberal use of paint pot would prove good 
investments. We have known a pail of tar save tons of coal 
annually when the tar was simply painted over a long 
injection pipe. From an advooste of ring mains we had 
almost hoped to see a ring exhaust main advocated for the 
purpose of halving the air leakage. To make up for this we 
are assured that the feed pipes from the pumps are usually 
in duplicate. Two pi:tons in each cylinder might surely be 
granted us, 


REVIEWS. 


Distribution de l'Energie par Courants Polyphasés. By 1. 
RopET, Ingénieur des Arts et Manufactures. Paris: 
Gauthier- Villars. 


In 1898 M. Rodet published, in conjunction with M. 
Busquet, a small book entitled Les Oourants Polyphasés;" | 
he now offers a more complete work on the same subject, 
brought up to date and comprising much information re- 
garding the advances which have been made during the last 

ve years. | 

„The book is divided into seven chapters, the first of which 

ves a short history of the subject and a summary of the 
undamental principles of polyphase currents for the benefit 
of those readers who have not previously studied the eubjeot. 
The five following chapters treat suocessively of the pro- 
duction, transmission, and transformation of polyphase cur- 
rents, of polyphase motors, and electricity meters. The last 
chapter is devoted to the description of some installations. 

In the first chapter we are sorry to see that the author 
adheres to that antiquated method of trying to show that 
the intensity of a bi-phase or tri-phase rotary field main- 
tains a constant value and revolves with a constant angular 
velocity. The only accurate way of dealing with this is, 
according to our ideas, by the method of ampere-turns, 
which leads to the result that the field while rotating with a 
a rand Dd Sit m maintain E uniform 
strength, but varies periodically by an amount depending 
upon die number of 8 this result being arrived at on 
the assumption of a negligible armature reaction. Un- 
doubtedly tbe field is actually more uniform than the resulta 
of such a calculation would lead us to believe, but this is 
easily understood if we take into account the toning down 
effect, of the rotor currents. 

Chapter II. gives а very complete desoriptive account of 
various polyphase generators giving the details of the stator 
windings in a way which re:ommends itself to notice, and 
which is all the more valuable on account of rp etum drawn 
to scale. One can turn to this chapter and obtai 
little digest a complete specification of a modern machine. 

In Chapter III., which deals with the line, the different 
systems of star and mesh winding are carefully considered, 
both from a theoretical and practical point of view. The 
cases of aerial and subterranean lines are treated se у, 
and existing lines such as the Niagara- Buffalo plant are 
described. The author might, with advantage, have treated 
more fully the problem of fall of volta in an alternating 
current line, taking into account self-induction and анс. 
This is a problem of great practical value which is scarcely 
тие by the majority of electrical engineers. 

n Chapter IV. is given descriptive details and oomplete 
specifications of polyphase transformers, Unfortunately, the 
author includes in the game chapter an account of rotary 
converters. An important piece of apparatus like this not 
only deserves, but really ought to have, as complete and 
exhaustive treatment as the transformer or induction motor. 
Much valuable work has recently been done by its aid, and 
yet ita type is so distinct from other electro-magnetic 
machinery that it cannot be understood without separate 
treatment, 
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_ The theoretical treatment of гау field motors given in 
Chapter V. is rather too difficult for the ordinary reader, and 
cannot compare for simplicity, as well as for its physical 
conception, with the method due to Steinmetz, in which the 
veritus разі is the resultant magnetio fiux cutting both 
stator and rotor windings. The descriptive part is good and 
thé numerical details given of actual machines should prove 


useful. | 

"The last chapter contains descriptions of about 20 of the 
most important and modern alternating current installatione, 
with numerical details of the machines émployed. The 
information here given must be of great use to central 
station engineers, since it gives fairly complete particulars of 
about 20 successfully working plants. | 

The book as a whole contains a large amount of useful 
matter, much of: which has hitherto only appeared in 
technical journals. The chief faults we have to find are 
oceasional rather difficult theoretical treatments which might 
equally well have been simpler, and the omission of greater 
detail in some parts, e.g., the treatments of the rotary con- 
verter and electricity meters. 
We must, weloome M. Rodet's treatise as a valuable addi- 
tion to alternating current literature, and hope that it will 
m the hearty reception which it deserves. Its price 
is 8 francs. | 


The Removal and Disposal of Town е By Mr. Wx. 
H. Maxwett. The Sanitary Publishing Company, 
Limited, 5, Fetter Lane, Fleet Street, Е.О. 15s. net. 


This volume deals with a subject, which, as we have 
often pointed ont, is of great and increasing importance to 
electrical eers ; but, unfortunately, it does not treat of 
it quite from the electrical engineer's point of view. 

Nevertheless, it isa book which it would be worth the while 
of many in our somewhat overworked profession to obtain, 
read, and keep for reference. In view of such announce- 
ments as that recently made by the Corporation of Ashton- 
under-Lyne, inviting sd mer from competent electrical 
engineers, having also a knowledge of refuse destructors, to 
take charge of their new central station, electrical engineers 
will certainly have to ашу in refuse-burning, in addition 
lo the other branches of knowledge which they have hitherto 
"Tho book nad broadly speakin 

The under review is, broad] ing, a compilation 
abd the information therein бопып һав ыа һу i means 
strictly edited. TL О, | | 

The author is the assistant engineer and surveyor to the 
Urban District Council of Leyton, and apparently his ex- 
perience has been made upon the Beaman & Deas destructor 
at that place, of which so much has been heard during the 

two years. Making due allowance for this, we are 
ound to ad mit that Mr. Maxwell has treated of the various 
types of destructor in an impartial spirit. 

He appears to have written down faithfully all the in- 
formation he could obtain upon any destructor from any 
source, and the pereonal equation is not even as apparent as 
we could have wished. 5 

book is conveniently arranged for reference, the first 


disposal by fire at Ealing and Leyton. Cha V. goes 
through early history in the orthodox manner from Gehenna 
onwards, it appears rather hard on Mr. B. H. Thwaite 


that his design of a boiler farnace for burning refuse should 
be referred to as if it had been introduced in the Stone Age, 
ю to speak, of the subject. А 

We imagine that every design that has ever been put for- 
ward, even on paper, is mentioned, and we think the greatest 
fault of the book is that it does not deal with the subject 
critically. It would be exceedingly difficult for a layman 
to select the wheat from the chaff. 

Chapter VI. deals with destructor accessories, such as 
Mr. Jones's fume cremator, the carboniser, &c., with general 
observations on refuse destructors, and there ів also a brief 


treatise on chimneys in Chapter VII., which, in our opinion, 
is much too brief to form a suitable guide for their con- 
struction. . 5 | | 
We would advise those about to undertake to build 
chimneys to study Rankine at first, hand. 9 , 
Chapter IX. is taken from the eatalogue of Mesers. 
Варсозк & Wilcox, and ap somewhat out of place. 
Chapter X. gives particulars of the systems iu use in over 
100 towns and is by far the most valuable part of the book. 
The information appears to have been obtained, for the most 
part, from official reporte, and occupies just one-half of the 
volume. It deals not only with what these towns have done, 
but also with what they may be going to do, and we thipk it 
would have been preferable to give information only upon 


Rs actual working or in course of construction. 


evertheless, Chapter X. is a mine of information, and the 
information is worth mining for. | 

It is encouraging to nots the rapid advances b:ing made 
by the newer high temperature types of destructor, and the 
information given about the Beaman and Deas destructors at 
Layton and Warrington, and the Horsfall furnaces at 
Bradford, Edinburgh, and Hamburg is most interesting. 


The Oldham combined t is given very little prominence, 
it being merely stated that surplus steam is passed to the 
electric light works. | | 


Eleotrical engineers who look under the heading '* Shore- 
ditch" for enlightenment on the question of steam power 
from refuse will be equally disappointed, as no information 
is vouchsafed, exoept from 25 to 30 tons of ооа] is 
“officially stated” to be burned each month. They must 
not allow themselves to be comforted with the statement 
made in regard toa poe plant at Darwen that “It is 
confidently expected about 2 Ibs. of steam per pound of 
refuse will be utilised at this installation.” One is tempted 
to ask who it is that has this confident expectation. — 

The St. Pancras combined plant is treated at considerable 
length, and Mr. Maxwell makes no comment on the observa- 
tion by a contemporary, that 437 electrical units could be 
credited as having resulted from steam generation by this 
destructor. The time in which these units were generated 
does not seem to haye been considered worthy of mention. 
Anyhow, we presume we may consider that an advance has 
been made upon the state of affairs at the commencement, 
when the electricity station had actually to supply the steam 
necessary to drive the destructor fans. p. i 

But we must not omit to mention the very valuable . 
particulars given for various towns, as to quantity burned 
per cell, and oost per ton burned fer labour, first oost of 
works, &c., disclosed by these reporta, as these aré just the 
facta which it is most difficult for central station engineers 
to get hold of, while at the same time they are of the utmost 
importance. | uu | 

One destructor may be capable of yielding just as much 
steam per pound of refuse as another, and yet the cost of 


working it may be double, and the first cost may be very 


much higher. То such matters actual experience is the only 
safe guide. AME : 

The book is well illustrated throughout, and as a com- 
pilation it may be ed as a valuable contribution to the 
advancement of the subject, but we feel bound to express 
ee that a critical treatise by an expert is still much 
needed. : 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS, 


ИНИ PATENTR—ÍMG. | 


Compiled expressly for this journal by W. P. Тномрвон & Oo. 
- Electrical Patent Agents, 322, High Holborn, London, W. O., and 
at Liverpool, Manchester, and Birmingham, to whom all inguiries 
should be addressed. | | 


17,529.. "Improvements in and relating to brushes and brush- 
holders for constant current dynamo-electric generators and motors. 
A. Patzrson, W. Н. Davies, and Н. Wuirs. Dated Auguét 16th. 

. 17,580. “Improvements in the manufacture of filaments for 
incandescent electric lamps.” О. IxZax. (C. A. von Welsbach 
Austria.) Dated August 15th. | MEN 
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17,583. “Improvements in electric batteries.“ O. W. Bude, jun., 
and D. H. Daruma. Dated August 15th. ( Complete.) 
17.588. Improvements in or relating to primary electric bat- 


teries.” А. J. T. (V. Buson, France) Dated August 15th. 
(Complete-) | | 

17,591. "Improvements in arc cum cdi Н. H. Laxa. (Compagnie 
de L'Industrie ue, Switzerland.) Dated August 15th. 


17,503. “Im ments in portable electric lamps." О. T. Buaa, 
jun. and D. Н. Danma. Dated Augast 15th. (Complete.) 

17,601. “Improvements іп electric aro lamps." О. OLIVER. 
Dated August 15th. | 5 

17,626. “ Improvements in cord-grips for electric lamp holders." 
A. Warson. Dated August 16th. 

17,047. "Improvements in or relating to electrical switches, plugs, 
and the like.” F. G. Barry. Dated August 16th. 

17,659. “Improvements in and relating to electric meters" H.H. 
Талки. (Е. Bergmann, Germany.) Dated August 16th. (Complete.) 

17,692. “A n of reflectors for double globe electric arc 
lamps.” О. von Mornwamw. Dated August 16th. (Complete.) 

17,705. “Improvements in the method of and means for 
electricall юн from the human body.” J. B. ОлмР- 


17,710. “Improvements in electric lamps and other bulbs, globes, 
or cies.” J. B. BcawMELL. Dated August 17th. i 

17,741. “Improvements in electric batteries.” T. Mach and 
Е. Олкв. Dated August 17th. "D Wu 

17,764. "Improvements in or connected with electric meters." 
Н. Rnason and Tus Мотолг, Execraic Твовт, LiurrzD. Dated 
August 17th. 

17,709. “Improvements in electric accumulators.” М. DUBROT. 


Dated August 17th. 

17,778. “Improvements in reversible electric tramcars.” J. 
Espas and Тнв MANOHESTER Cann AND Tramway COMPANY. 
Dated August 18th. | 


17,780. "Improvements in 5 to electric кощ batteries." 
J. T. №Мвгитт and M. Вотневглир. Dated August 18th. 

17.841. VE mem in electricity railways or tramways." 
J. Воотн and A. Е. Woo non. Dated August 19th. 

17,861. "Improvements in tors for electricity.” J. W. B. 
WaiGHT and И. Evans. August 19th. i 

17,880. " 2 ap dmi рымы and like contacts for electrical 
circuits.” W. Б. Глмвивт. Dated August 19th. 

; "Improvements in arc lampe." F. Воокив. Dated 

August 19th. | 


17,914. “ Automatic electric Еле appen for vehicles of all 
kinds.” 8. Васив. Dated August 19t 

17,950. "Im ents in locks for doors of dwelling houses, 
ihopa, banks, safes, and other places of secnrity, and in the method 
of connecting them by e FFF 
event of them being tampered with by burglars or other felonious 
persons, immediate communication to be made to the nearest or to 
any police station." J. A. W Son. Dated August20th.  . 

17,978. “Improvements in induction сойз`!от transformers.” 
C. E. В. PS. Dated August 20th. 

17,974. "Improved appliances for cooling dynamos. (Siemens 
and А Aktien-Gesellachaft, Germany.) Dated August 20th. 


17,979. “ Improvements in dynamo-electrical generators, motors, 


or transformers.” С. W. Tompson. Dated August 20th. 


17,984. “ Improvements in, and connected with, electric railways 
and tramways.” E. Warwick. Dated August 20th. (Complete.) 


ELECTRICAL PATENTS OF 188%, EXPIRING IN 
SEPTEMBER, 1898. 


Wu are informed by Messrs. W. P. Thompson & Co., that about 80 
or 


electrical patents were in the month of үе 

ber, 1884. Out of these qj mince some were never completed, 

have been allowed to run their full 

e being of considerable interest we 
ow. 


11,894. “Improvements in the insulation of electric conductors, 
applicable to the manufacture of compound conductors for 
honic and other purposes." А. W. L. Reppm. (E. D. McCracken.) 
Dated September uf, 1884. Relates to the insulation of wires for 
telephones, or for winding electro-magnets for electric lighting. 
Thin manilla bark or other vegetable fibrous material is used in the 
form of strips, being applied to the wire with an adhesive solution of 


India-rubber. If paper is used it is found preferable to waterproof 


it by it through a bath of melted paraffin wax. The fibrous 
aime ls боа in a spiral form, the spiral being in pitch about 
half the width of the strip, so that one strip forms a double layer, 
and two stripa form four layers of insulation. When the wire is used 
for керо work an induction or secondary wire is wound spirally 
round the insulated primary wire and itself insulated. 4 claims. 


12,215: " Improvements in telegraphic transmitting instruments.” 
Е. Н. W. Hidoms. Dated September 9th, 1884. Relates to trans- 
mitters sending al currents. Against the face of a con- 
парол ir ratchet-w presees a friction disc attached to the 
axle, Surrounding this axle is a barre] having a helical line of pins 


stopped by projections actuated by keys. The barrel carries an arm 
bearing a pin passing through a slot in the contact-wheel linked toa 
pawl, which is carried by a wheel, and takes into the teeth of the 
ratchet-wheel. The arm is also connected with the wheel by a spring. 
Contact springs alternately touch the projections of a contact-wheel. 
When the pin barrel is sto idly grr a key, the friction-disc 
and contact wheel are a little farther; the spring is 
stretched, and the paw! is disengaged from the сотор тре. Оа 
the release of the pin-barrel the contact-wheel is by the 
friction disc. The spring causes the pin-barrel to overtake the 
contact-wheel, and the pawl, taking into the moving wheel, forms а 
firm connection between the two wheels. This arrangement ensures 
а smooth action. 4 claims. 


12,703. "Improvements in electric railways.” J. Y. J А 
(E. Bentley & Knight.) Dated September 23rd, 1884. Relates to 
slotted conduits for electric railways. The conduit is made up of 
four timbers supported by cross ties over a draining channel and 
held in үз» by vertical bolts. The conductors are supported on 
ee held out from the sides of the conduit by wooden pins. 20 
claims. | 


12,953. ''Improvements in beng et vae W. H. Davns. 


spring fingers, separated by a distance equal to one of the insulating 
sections, which are slight 


electro-magnets 

with a local battery, one for each letter of the key- 
board and correspo in position to the letters of the type wheel. 
When any key on the bcard is depressed, the battery is brought into 
action, and the corresponding electro-magnet attracts its armature, 
thus causing a brass pin to project and stop the rotation of the arm, 
and prolong the current being sent at the moment. The type wheel 
and prin mechanism are of the usual construction, but the 
escapement is of the form known as “ recoil,” the pallets and teeth 
being inclined in order to assist the spring, &c., in driving the type 
wheel. 8 claims. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Meiers. W. P. 
Тномрвон & Oo. 322, High Holborn, W. O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


| . 1898. 
264. An electric lighter for pipes, c and cigarettes." Е. W. 
WnurrrLE. Dated 29th, 1898. tes to a device for lighting 


pipes, cigars, and cigarettes. It consists of a case or holder, which 
contains a battery so as to cause a piece of platinum wire 
to glow or become sufficiently for the purpose of lighting 
pipes, cigars, and cigarettes. 2 claims. | 
3,868. "Improvements in secondary batteries." D. D'ARBBErL. 
Dated February 10th, 1898. Relates to secondary batteries and 
consists of a metallic box, the sides of which are formed of metallic 
frames, on which leaden gratings are fixed in any oonvenient 
manner, the meshes of which must bo at least 3 millimetres. This 
partially grated box is turned into a solid plate on being filled with 
am paste composed of, for the positive plate 70 per cent. of 
minium, 20 per cent. water, 10 per cent. of sulphuric acid; for the 
negative plate, 70 per cent. of litharge, 20 per cent. of water, and 
pa om sulphuric acid : these quantities may, of course, be 
if necessary. The accumulator plate is provided with feet 
fitting into the bottom of the ebonite box and allows the passage of 
the active liquid. 3 claims. 


5,188. Improvements in or relating to secondary batteries.” R. 
HappaN. Dated May 2nd, 1898. This improved is oon- 
stituted by the juxtaposition of flanged diaphragms of insulating 
material supporting the electrodes arranged symmetrically on their 
surfaces. The diaphragms are made to nest together so as to form & 
number of chambers equal to the number of diaphragms less one, the 
flanges of the diaphragms are so made as to fit together and make 
a tight joint with the help of a suitable luting, for instance, each 
dia frag, with the exception of the two end or final diaphragm in 
which flanges on the outer side are omitted, may have two flanges 
on the one side and one on the other side, so that the flange may lie 
between the flanges of the next diaphragm. 4 claims. 


9,154. "Improvements in electric lamps." T. B. Нил. Dated 
April 18th, 1898. Relates to electric lamps and more especially to 
portable electric lamps to be carried upon cycles or other vehicles at 
night. It consists of a ring rectangular in traneverse section, of 
vulcanised fibre or other suitable material non-conducting electricity. 
To the front of this ring is fixed by screws, a metal ring carrying 8 
plain transparent glass plate, and to the back of the ring is screwed 
a metal back, domed, or of other convenient shape, which serves as & 
protection to an inner parabolic reflector. e interior of the 
parabolic reflector is silvered or polished so that it retleots as much as 
possible of the light from a incandescent electric lamp which 
is carried in such a position that the incandescent filaments is situated 
as nearly as possible in focus of the parabolic reflector. 3 claims. 
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ELECTRICAL CANAL HAULAGE. 


A RECENT journey to Guildford brought to our attention the 
question of electrical haulage on canals. At Guildford there 
has been installed an overhead wire system on the trolley 
principle, by means of which a motor vessel can traverse the 
Wey navigation by electrical power. Such a system implies, 
of course, the carriage of an electrical motor by the vessel, or 
at least the use of a towing veasel to tow ordinary barges. 
We notice, too, that at the current meeting of the British 
Association there is a paper dealing with the Thwaite system 
of canal hanlage. We believe that the essential principle of 
the Thwaite system is the use of a rigid railway of channel 
bars or other sections carried upon posts, and serving as the 
rails along which runs a small motor truck, which simply takes 
the place of the familiar framework Һоме. We have seen a 
good many canals in our time, but we never remember to 
have seen a decently fed and well conditioned horae pulling a 
canal barge. 

The condition of canal horses is, in fact, a standing 
reproach to the whole canal interest, and we are pleased, on 
other than electrical lines, to weloome the Thwaite system. 
There was a time when the canals of this country oocupied 
а much larger space in public attention than they do now. 
They served as the carriers of the early century, at the time 
when the trade of the country was expanding after the long 
war period, and the roads were crowded with vans and stage 
coaches, and generally the carriage facilities of the country 
were insufficient. In fact, Brindley, who built the Bridgewater 
Canal, died in 1772, and had already inaugurated a consider- 
able system of canals, which were so soon to be employed 
by the expansion consequent on Watta’s improvement. of 
the steam engine. Perhaps in these early days good cattle 

were employed on canal haulage. 

The Duke of Bridgewater was a keen-sighted man, and 
he observed: “The canals will last my time, but I don’t like 
the look of these damned tramways,” and in the long ran 
the damned tramways pretty well ran the canals off the 
road to the extent at least, in one case, of a railway being 
laid along the dry bed of a canal. But the canals did not 
get fair play. They fell into the hands of the railway interest, 
and the railway interest at once proceeded to put in force а 
policy of strangulation. 

Moreover, there was no genuine attempt to help the canals 
to compete with the railways; no system of trunk lines was 
attempted. Between Manchester and London, we believe, 
at one time there were two short lengths. of canal which 
would only pass narrow boata, and there could be no through 
traffic of large barges. The banks were allowed to fall in, 
the lock gates were allowed to rot away, and a policy of sheer 


neglect dominated the canals of Great Britain. Some of this 


was due to the neglect of the public. who patronised the 
ö D 


— — —À————— ——————OO€ e!!! ee 


J THE ELEOTRIOAL REVIEW. [VoL45 No 1,065, Aar Tau 9, 1906. 


—— ————— AAA A————— — ————— 


railways, and were so short-sighted as to allow them to be 
absorbed, or ruled, by railway men. Railways were the 
fashion, trade was bounding, and a few shillings here and 
there was a mere nothing to men who, once they could get 
into a trade by having command of capital, were sure of a 
fortune. | 

But а сапа] if free, though it may not be very suitable as 
a carrier of perishable goods, is eminently suited for slow 
heavy traffic, and when not controlled by railway influence 
the canals of Lancashire were used by the cotton spinners to 
bring ootton from Liverpool because their charges were less 
than railroad charges. Indeed, it was to the excessive rail- 
road charges that the Manchester Ship Canal owes its 
inception, and with all the outcry abont this canal being so 
bad an investment, it is а fact that if it had been better 
managed in its making it would to-day have been paying, 
and in the near future it seems even now likely to be a pay- 
ing concern. 

In short, the canals fell out of the public regard and were 
neglected. They never were allowed to grow beyond the 
tractive ability of a horse until within a comparatively late 
date, when tug boats were introduced on the Bridgewater 
and the Leeds and Liverpool canals, and possibly others. 
It is said that the use of screw propellers is not beneficial 
to the banks, and that the better system of haulage is by a 
beast on the banks. | 

Mr. Thwaite would simply make this beast of the 
electrical kind. We have often thought that a light tramway 
along ‘the towing-path, with a geared-down steam motor, 
would prove better than any horse traction ; but such a motor 
involves an attencant. 

With an electrical system no attendance is necessary, nor 
need the motor be of large size or weight. Owing to the 
lateral pull of the tow rope the grip weight of the motor is 
increased by such lateral pull in the ratio of the tangent of 
the rope angle to the amount of rope tension. Moderate 
motor trucks would be sufficient. 

The great advantage of canal traction is that there are no 
gradeg. It is not necessary to carry а pair of 25 Н.Р. 
motors to pull a losd over the grades when the average H.P. 
is only three or four. A 2-H.P. motor, if proved once 
sufficient, will always be so for a given speed, and the speeds 
on & canal must never be excessive. At the speed of a horse 
а barge of many tons burthen сап be hauled along a canal. 
The resistance at a low speed is only moderate, and would be 
а good deal less were barges built on better lines in ‘place of 
being made as nearly as possible to the plan of the looks, in 
order to carry а maximum of goods. 

Given a canal from the Yorkshire coalfield to London, free 
to charge rates at which the canal could pay good interest, 
and the haulage of coals to London need not be half the 
present railroad charges. 

At present there is often considerable trouble with the horse 
at the bridges of overroads. These will not allow the horse to 
pass through, and the rope is oast off, and time is 
lost at such bridges. With the electrical haulage car the 
carrier rails can be taken through many of these small 
bridges. However looked at, the electrical system is 
promising, and we believe Mr. Thwaite is combining it 
with his system of blast furnace gas utilisation, so that 
we may shortly see canal boats hauled by the waste fuel 
of the blast furnace, 


— Ü Some time ago William A. Bone and 
on Acetylen. ` John Wilson noticed that acetylene 
undergoes a well marked change on 

exposure to bright sunlight, and in view of the fact that the 
use of this gas as an illuminant is being advocated, they 
determined to investigate the change. At a meeting of the 
Chemical Society held on June 16th, they described the 
results which they had ко far obtained, and we commend 
them to those who are endeavouring to exploit this new 
illuminant, especially since some of the lamps in which it is 
used are made of glass, which is, of course, transparent. Of 
course, we know perfectly well that under the ordinary 
conditions in which an acetylene lamp would be employed, 
sunlight is not available, but we have never heard that these 
lamp reservoirs are kept in the dark until the moment they 
are required for use. The subject is of sufficient importance 
to warrant a somewhat fuller abstract than usual of the 
chemical methods employed in determining the change which 
acetylene undergoes, Tubes of about 100 cc. capacity, 


. drawn out at each end and terminated by capillary glass taps, 


were filled at atmospheric pressure with pure acetylene 
prepared from copper acetylide and dried by passing through 
в concentrated solution of potassium hydroxide. Some of 
these tubes were exposed on the roof of the laboratory 
throughout June and Jaly of last year when the weather was 
particularly fine. After two or three days’ exposure, a faint 
brown deposit was observable on the inside of the bulbe. 
This gradually increased in extent and thiokness until, at the 
end of a fortnight, the tubes were entirely covered. with a 
dark brown, greasy deposit. The change was evidently due 
to the action of sunlight, for if a portion of the tubs were 
Soreened from the light, no deposit was formed over the area 
80 protected, and, further, after the tube had become coated 
with the opaque deposit, no further action was noticeable 
even after prolonged exposure. Acetylene was decomposed 
to a less extent when exposed in tubes during August and 
September, 1897, than during the previous two months. 
The decomposition is independent of the presence of air, 
because acetylene mixed with its own volume of oxygen or 
nitrogen was exposed to sunlight for a very loug period 
without any appreciable change occurring. A slight con- 
traction in volume was observed when tubes exposed during 
last summer were opened over mercury. A measured quantity 
of the gas sent into а Hempel pipette containing a freshly 
prepared ammoniacal solution of cuprous chloride was quickly 
reduced to about 2 per cent. of its original volume. 
The residual gas, after treatment with dilute sulphurio 
acid, appeared to contain a fairly dense hydro-carbon 
absorbed by fuming sulphuric acid, mixed possibly 
with a small quantity of hydrogen; no saturated 
hydro-carbon could be detected. The solid deposit 
on the side of the tube was removed by treatment with 
fuming nitric acid, in which it does not dissolve to 
any appreciable extent. On removal of the acid 
filtration, irregular, yellow plates remained. The acid 
filtrate was carefully tested for the presence of nitro- 
derivatives of benzene and naphthalene, but without 
success. The yellow plates were insoluble in hot 
benzene and could be heated at 270° without melting or 
undergoing any change; they apparently consisted of а 
very dense hydro-carbon or hydro-carbons. Messrs. Bone 
and Wilson are working this summer on larger volumes 
of acetylene, and they hope eventually to determine 
the nature of the produots obtained during its deoom - 
position under the influence of sunlight. It. is oon- 
ceivable that they may discover that these products 
are capable of exercising a dangerous influence, and we 
are quite sure that even the most ardent advocates 
of acetylene will welcome fuller information on this 
subject. | 
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FATIGUE AND DETERIORATION ОР 
METALS. 


FATIGUE of metals is the name given to the effect produced 
by often repeated impacts or strains; in other words, it is a 
relaxation of the cohesive force. The metal is said to be 
worn out, and, as & matter of course, when in that condition, 
will break at its weakest point. This most important factor, 
kading to the destruction of the best of materials, is hastily 
passed over or entirely ignored, and the secondary effect of 
this cause, the granular appearance of the fracture, is elabo- 
rated upon and theorised over in a way that is anything bnt 
creditable to our knowledge of the properties of metals and 
the laws of nature. The important factor referred to is the 
ability of a beam, an axle, or a tire to conduct vibrations 
rapidly away from the point of impact, and distribute the 
motions thus ca uniformly and uninterruptedly, from 
particle to particle, through the mass of the material during 
Ee pagea possible period of time without fatiguing the 


Let us take a bar of metal, and place one end of it in the 
fre. We know that the heat, by virtue of the conductivity 
of the metal, will travel from the heated end to the other by 
vibrations of the particles of metal in close contact with each 
cher, Asa matter of fact, we can feel or observe the heat 
м it travels along from one end to the other, and it seems 


similarly, i. a., by the vibrations of the particles. 
Impurities, fla 


Now, as to the structural condition of а fatigued metal, 
it may be -— sers pec is < by an 3 
separation o particles ab this is likewise preced 
by a relaxation of the cohesive foroe of the icles or 


as it is termed, is entirely due to the 
ind of stress brought about by violent blows 


Spangenberg’s experiments, made for the German Govern- 
ment, prove that there is a limit of strain within which iron 
is practically indestructible, and that the limit is bat a little 
over 30,000 Ibs. per square inch for the best iron. He also 
made the following statements :—'* Rupture of a material 
may be ceused by repeated vibrations, попе of which attain 
the absolute breaking limit.” “The differences of the 
limiting strains are sufficient for the rupture of the 
material.” Assuming the lower limit of tension at zero, it 
follows from the law that the number of repeated strains 
necessary for rupture is inversely proportional to the greatest 
F are subject to the greatest 


The fact that some metals endure or last longer than 
others is in a great measure due to their composition and the 
treatment they receive while being forged, cast, or machined 
into the required form or shape, has been demonstrated by 
Many experiments. A bar becomes stronger the greater the 
hammer treatment which it receives, because the crystals 
become finer grained, thus getting a better hold on one 
another, and, moreover, there are more crystals per square 
inch after the treatment. Overheating, or heating without 
hammering, tends to loosen the hold which the crystals have 
other, as well as do vibrations, either lengthwise 


E 
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or sidewise. The weight of the hammer used for forging 
has & great deal to do with the struoture of & material, as 
different materials or larger pieces need differently weighted 
hammers. For example, steel requires a heavier hammer than 
iron, for iron is more plastic than steel at а working heat. The 
largest crystals, and the coarsest and weakest structures are 
found when iron or steel is allowed to cool slowly in a state 
of rest. If the finest crystals and best structures are formed 
by quick cooling and violent agitation of the hammer or 
rolls, or by careful heating to just the right temperature 
to cause the formation of fine crystals, it would be somewhat 
anomalons to assume this to be reversed in the cold state, 
and that cold iron and steel can be shaken up into coarse 
crystals and a weak condition. It may be possible that such 
an anomaly could exist, but it seems more reasonable to 
ose that when an axle or a crank pin breaks and develops 
the interior large and weak crystals, that those crystals 
were formed there by too much heat, too slow cooling, or too 
little work when the piece was formed. Hammering of 
round pieces between flat dies is dangerous, as the pieces are 
liable to crack an open in the middle, of which no evidence 
is given on the exterior; it is much safer to hammer them 
in swedges, or, better still, to roll them in grooves. | 

Mild steel is stronger, tougher, and more ductile than iron, 
and can be produced safely in large masses, and, when treated 
properly, can be worked into the most difficult shapes. The 
use of high steel, although hard and of great tensile strength, 
is very hazardous, because of its great change in volume for 
a slight change in temperature; but it can be made ductile 
by annealing and then worked cold. Cold working does not 
hurt the tempering qualities of steel, but it decreases the 
specific gravity, and therefore cold handling is not good 
unless it be followed by annealing., Mild steel is more 
enduring for repeated deflections, bnt, when subjected to rapid 
vibrations, as in a hammer rod, higher steel is better when 
it is well annealed and perfectly smooth. A hammer rod 
once broke in an unusual place from having a fine lathe 
mark on it which checked the vibrations, and this caused a 
small crack to form: this rod, however, was not annealed. 
Steel is not fibrous, as is wrought-iron, bat it is 
and, therefore, sharp angles should be avoided. In an 
article of Prof. Langley’s, he states that he found the 
modulus of elasticity of mild, medium, and hard steels, 
tempered and untempered, to be practically the same. 

We are indebted for the above to an article by Mr. Walter 
A. Zinn in the Wisconsin Engineer, Vol. ii., No. 2, page 165. 
Mr. Zinn carefully compares the relative advantages of steel 
and iron for railway carriage axles, and considers that, from 
the point of view of the fatigue of metals, there is more to 
be said in favour of iron than of steel. He comes to the 
same conclusion, also, with regard to pinion shafts, and gives 
some interesting particulars respecting the life of the pinion 
shafts operating a large drawbridge at Chicago, 


... ee 


THE WELLINGBORO’ RAILWAY ACOIDENT. 


Тнк terrible accident which befel the newly equipped Mid- 
land train which left St. Pancras for Manchester and other 
important points on the route at 6°45 on the evening of the 
2nd inst, will be deplored by all alike. That a magnifi- 
cently appointed train, embelli-hed with all the most modern 
appliances, comprising first and third class dining carriages, 
should be dashed to pieces, several lives Jost, and many more 
injared, all by the negligence or carelessness of some indi- 
vidual in allowing a heavy luggage barrow: to fall from the 
platform on to the road in front of the approaching express 
seems incredible—that such a disastrous result, attended with 
such sacrifice of life, will surely rank as one of the moat 
extraordinary, as also one of the most deplorable accidents of 
modern times, none can doubt. It displays в new source of 
danger, for railway luggage barrows are indispensable, and 
apparently a sufficient degree of strictness is not observed, 
or cannot, from causes which are not quite clear, be observed 
in allowing irresponsible people to interfere with them. We 
sympathise with the Midland—so long free from accident— 
and we sympathise with the poor sufferers) by the accident. 
It seems marvellous; that а powerful ‘locomotive, some 
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45 tons in weight, travelling at a speed of some 40 to 50 
miles an hour, should have its course diverted by such an 
obstruction. We quite recognise that the barrow was not an 
ordinary luggage barrow, but one of those large four-wheeled 
trucks which are to be seen in use at all large stations for the 
removal of masses of luggage and other heavy articles. Still, 
the impact of the engine must have been so great that it is 
wonderfal the obstruction was not torn to pieces without the 
derailment of the train. There has probably been some 
other factor in operation, the details of which have not yet 
come to light. 

There is one feature in the misfortune which will attract 
general attention, and that is the fact, for it appears there 
can be no question that the fire which took place in the 
front portion of the train was caused by the compressed gas 
used for lighting the train. The carriage was broken to 

ieces, and the gas connections were torn off. The impact 

id not put out the gas, The débris took fire and the 
result may be imagined. That the accident occurred where 
it did, near to a station, and at a time when aid was readil 
obtainable was fortunate, for had it been at a later hour а 
beyond the region of immediate help, the destruction would 
have been more serious, 

We have little doubt that what has occurred will tend 
largely to illustrate the danger of the form of illumination 
employed in this unfortunate train, and the desirability of 
persevering in the use and application of electricity. If 
cost is the question, what can it be compared with a result 
such as that which might have supervened in this case.? 
That electricity will eventually ba the illuminant employed 
there can be no question. That improvements in aocumu- 
lator cells may and will be effected rendering them more 
reliable for such a service we do not doubt, but in 
the generation of the current we all know there is 
not great room for advancement. The efficiency of the 
dynamo cannot greatly exceed that of the present day. The 

idland ay ad has been күш ав а pioneer in most of 

i rovements. The trains which it is now 

tting проп its line are trains de luze, and the only deficiency 

13 that of the mode of lighting. It is quite true that other of 
the English companies, with the соро of the Brighton 
Company and certain stock on the South Eastern all light 
their as a rule with gas. We confidently look forward 
to a change in this, and that our companies whose 
trains make long and rapid journeys, will be the first to 
riens that which has occurred as ап object lesson not to be 


LIGHTING, HEATING, AND LIFT POWER 
FOR MANSIONS LET AS OFFICES OR IN 
“FLATS.” 


WHEN a sufficient steam supply is available, directly fulfilling 
the requirements both for mechanical power and for beating, 
it would appear, prima facie, most undesirable, from an 
economic point of view, to convert mechanical into elec- 
trical energy, to employ this for charging a storage battery 
as well as for lighting, and to reconvert the greater portion 
of the electrical into mechanical „ by means of a 
motor, for working lifts or “elevators.” Nor does the very 
peculiar condition of a supply of steam power, in the form 
of steam, from a distant central supply station, increase the 
apparent probability of the eu ul working of such an 
arrangement, 

This, however, appears to have given complete satisfac- 
tion in the lofty but narrow edifice, known as the Cush- 
man Bailding, which is situated at the north-east corner of 
Broadway and Maiden Lane, in New York. The building 
о а ground area of only 25 x 50 feet; on the other 
hand it is 13 stories high, including the ground floor, with 
basement and sub- basement beneath. The sub- basement is 
cut up by truss foundation beams into four small divisions, 
each measuring 12 by 24 feet, and it is only 10 feet in 
height. Nevertheless, it contains all the various machinery 
and appliances, and serves as the engine, elevator, and storage 
battery room. A boiler is dispensed with by the adoption of 
a steam service from the New York Safety Steam Power 
Company. A 8-inch service pipe is connected to the Steam 


Company's meter, and thence passes to the engine, also 
шар “of a supply of live steam to the heating nad al 
through a reducing valve, when necessary. The engine is 
horizontal, of the type termed Ideal.“ Supplied with 
steam at 80 lbs. pressure, it generates about 25 Н.Р. The 
exhaust passes through a 4-inch pipe connected with the 
heating system and an exhaust, head on the roof. А suppl 
of hot water can be obtained from a heating tank in which 
live or exhaust steam can ba used. This engine works an 
Eddy multipolar dynamo, developing 20 kilowatts at 230 
volts, with 300 revolutions per minute. | 
It is admitted that the successful working of this plant is 
dependent upon the storage battery; and this is а most 
interesting point; since, primd facie, as we have said, the 
working of the lifts directly by steam power would appear to 
be economically the correct engineering practice, and the 
fact that the battery cannot be dispensed with, exhibits the 
capabilities and utility of this kind of apparatus iu a novel 
light. The storage battery consiste of 118 bells of the 9 F 
of the Electric Storage Company, of Phil. 
elphia. Each cell has four peroxide and five spongy-lead 
plates, measuring 104 x 104 inches. The peroxide plates 
are of the Manchester” (Rhodin) type. These ocells are all 
permanently connected in single series, and give an output of 
320 ampere-hours, at a normal discharge of 40 amperes. 

The dynamo and the storage battery, in ae arene, 
supply about 500 16-C.P. incandescent lampe, distrib 
amonget the five office rooms on each upper floor, and to the 
three stores on the ground floor, and also work two S 
screw and тщр sheave electric lifta, together with several 
pump and ventilating motors, 

According to the American Electrician, “ The operation of 
both lights and elevators from the same connected generating 
dynamo and storage battery at 230 volts gives excellent er- 
vice, notwithstanding the exceedingly heavy starting currents 
required for the elevators.” There are two of these, the 
fully loaded cara in each case weighing 2, 200 lbs., and tra- 
velling at the rate of about 800 feet per minute, The 
hoisting machines, apii by the Sprague Electric Com- 
pany, are of the multiple sheave screw and sliding nut type, 
and each machine is worked by a 85 H.P. motor. 
experience obtained with these lifts has led to the undoubted 
conclusion that no steam hydraulic machinery, which oonld 
be contained in the space allotted to the electric appliances, 
could give equally satisfactory results. 

Mesers. Osterberg & Sutton, the engineers who have carried 
out this installation, consider that “the satisfactory 
economical working of the plant, and the fact that steam 
service used in this indirect manner has more de- 
sirable than either more direct steam machinery or electric 
street service, is due to the circumstance that the electric 
elevator takes current nding to its load, and to the 
peculiar ability of the storage battery to average the varii 
demand.” The nature of this demand can be understood 
when it is stated that 125 amperes are required to start and 
80 amperes to ran each of the two elevator cars when ascend 


E 


i 


ing and fully loaded. The elevators descend without an 
current consumption, and should be operated во that one 
ascending whilst the other descends. At the present time, 
owing to the small lighting load during the summer, it is 
not necessary to run the d o continuously during the 
day. From 8 a. m. to 1 p.m. it is utilised in charging the 
battery, and, in conjunction with it, in supplying both light 
and power. From 1 to 4 p.m. the dynamo is shut down, 
and the battery is used alone; and from then, until 6 p.m., 
the dynamo and battery are egain worked together. 

The storage battery is interposed between the lighting 
and elevator services, and the potential of the lighting bas 
to which the dynamo is connected is “ boosted up” whilst 
the battery is being charged. As most of our readers are 
aware, the somewhat org t and unmeaning term, 
* booster," was coined by Mr. W. S. Barstow, of the Brooklyn 
Edison Illuminating Company, to desi “any eleotro- 
magnetic generator of which the armature is oonneoted in 
series with a transmission conductor or feeder with the object 
of compensating for the loss of voltage in that conductor.” 
In the present case the booster is of the separate and direct! 
connected motor-driven dynamo type supplied by the Genera 
Electric Company. The motor and dynamo are both multi- 
polar, working at about 800 revolutions per minute. In case 
the potential, after the battery has become fully charged, 
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should become too high for the incandescent lamps, switches 
are provided to reverse the shunt booster field, so that its 
potential may be opposed to that of the battery. 

Although there may be no immediate prospect of a central 
station steam service in the metropolis and other large towns 
ш this country, the successful installation in the Cashman 

uilding 
lighting, runs and supplying lift power in our own large 
buildings intended for public or for private uses. It is true 
that the system of open fires retains a strong hold upon our 
predilections and prejudices. But, however eligible they 

ight be in an old-fashioned country house, some 30 or 40 

fires with their attendant ministering angels and their 
ashes, would be an intolerable anachronism in a modern 
ypartite mansion. Asbestos gas fires constitute a decided 
improvement, but they are comparatively expensive if not 
dangerous; and, if it be merely the ü of warmth 
that is required, in addition to the thermometrio effect, a 
great show сап be realised by means of a couple of incan- 
descent lamps and snitably coloured tinsel. Heating by 
means of electricity is economically out of the question ; a 
kilo of average coal will yield 9,000 kilocalories, and, even 
supposing that a H.P.-hour electrical could be obtained with 
this weight of fuel, to go to the expense and trouble of con- 
version in order to obtain less than ,',th of the above 
quantity of heat could be justified only by the utter 
impracticability of what are really very convenient and 
economical systems of heating by hot water or by steam. 

Fuel or steam, generating heat and power, is in itself 
insufficient for the in view; and electricity, gene- 
rating light and power, is also insufficient in itself. Both 
fuel or steam and electrical energy are required for the three 
desiderata of light, heat, and mechanical power. Given fuel 
or steam, we can obtain the electrical energy from this eource, 
or it may be expedient to obtain it from a central supply. 
Bat if fuel or steam be in any degree of ab:olute necessity, 
the inducement to organise local electric generating units is, 
in most cases, and especially when central rates are high, 
very gont, the additional outlay being comparatively small, 

e additional expenditure for labour being perhaps nil. 
Bat why, in any case, should we generate more electrical 
power than is required for lighting purposes? Why should 
we obtain this power from & mechanical source, and employ 
the latter indirectly, instead of direotly, to produce a mecha- 
nical effect? The answer, we take it, is to ba found in the 
acknowledged superiority of the electric elevator to any 
steam, hydraulic or other lift system that has been tried. 
Lastly, why should an electro-chemical battery, with an 
energy efficiency of not more than 64, be used for storing 
the electric energy produced ? The answer would appear to 
be in this case that the storage battery gives to the whole 
system an elasticity, an automatic regularity and smoothness 
in working, attainable only by this means. 


OF THE SILENT DIS- 
ELECTRICITY ON ATMO- 


THE INFLUENCE 
CHARGE OF 
SPHERIC AIR. 


— — 


NzARLY 40 years ago the late Prof. Andrews observed 
that when air is exposed to the action of the silent discharge 
of electricity it contracts to a certain extent; that if it be 
then left in contact with oil of vitriol for a few hours it 
undergoes further contraction ; and that if the residue be 
afterwards again submitted to the discharge its volume may 
be yet further diminished. He accounted for these phe- 
nomena by s ing that one or more of the higher oxides 
of nitrogen had been formed from the air. At the same 
time, Andrews called attention to the fact, that it is impos- 
sible to generate ozone in oxygen which contains small 
quantities of nitrogen if the mixture has recently been 
exposed to the action of disruptive discharge. This 1% also 
attributed to the ce of a trace of hyponitric acid gas 
produced by the electrical sparks," (Transactions Royal 
Society, 1860, p. 127). 

Berthelot (Comptes Rendus, 1881, v. 92, p. 82), and Haute- 
feuille and Chappuis (Comtes Rondus, 1881, v. 92, pp. 80 and 
134), have also recognised oxides of nitrogen among the pro- 


may have an important bearing upon the problem of 


ducts of the action of the silent discharge on atmospheric 
air, and most of Andrews’s successors in this field of work 
have taken pains to employ very carefully purified oxygen 


‘for their experiments. Our knowledge, however, of the 


phenomena described by Andrews still stands almost at the 


. stage at which he left it; and, therefore, as the subject is 
both interesting from the scientific point of view, and of 


some importance to those who seek to apply ozone medically, 
and for other technical purposes, Messrs. William Shenstone 
and William Evans have spent some time in an attempt to 


follow up this part of Andrews's beautiful researches. A 


per on these results was recently read by them at a meet- 
ing of the Chemical Society. 

The work described in this paper by no means exhausts 
the subject, but the results already obtained were presented 


to the society at this stage, because they may be found 

.interesting and useful to other workers, and because the 
difficult e of the experimenta still to be carried out 
may make future rather slow. 


À method of detecting nitrio peroxide in the presence of 
ozone was first considered, and the authors of the paper 
determined to draw the gas to be tested through a very dilute 
polation of soda, and then determine the nitrate formed by 
means of Riegler's reagent. They next made some experi- 
ments on the influence of the silent discharge on moist air, 
and then having obtained a general idea of the mode of 
action of the silent discharge on air, their subsequent experi- 
ments were arranged largely for the purpose of gaining 
answers to the following questions :— 

(а) What is the highest yield of ozone that can be obtained 
from air under the most favourable conditions ? · 

(b) At what stage is nitric peroxide first formed, and what 
is its subsequent history? 

(c) What influence has the presence of moisture on the 
various phenomena under investigation ? 

Twelve experiments are described, and the conclusions 
may be summarised as follows :— 

Oxygen, diluted by nitrogen, yields a higher proportion of 
ozone when submitted to the influence of the silent discharge, 
under given conditions, than pure oxygen; the proportion of 
oxygen ozonised may be as high as 98 per cent. of the oxygen 
submitted to the discharge. This fact deserves the notice 
of those who are interested in the technical applications of 
ozone. If the process of ozonisirg air be not pressed too 
far, no peroxide of nitrogen will make its appearance. The 
presence of water vapour is very favourable to the produc- 
tion of a high yield of ozone, and retards the appearance of 
nitric peroxide. At а certain ttage in the process of 
ozonising the oxygen of the air, which depends on the 
amount of vapour present, and probably, aleo, on the tem- 
perature of the gas, nitric peroxide is formed. Its appear- 
ance is immediately, or almost immediately, followed by a 
rapid disappearance of the ozone, and this, in its turn, results 
in the destruction of most of the nitric peroxide. That, as 
stated by Andrews, the presence of a trace of nitric peroxide 
renders it impossible to convert oxygen into ozone by means 
of the silent discharge. nitric peroxide and ozone, 
when moist, do not mutually destroy one another at 0°, or 
do 80 at a shad ridge unless they are under the influence 

i ge. 


of the silent 


In the discussion which followed, Dr. Scott asked 
if the diminution in the quantity of nitrogen peroxide pre- 
sent when all, or almost all, the ozone had again been decom- 
posed, might not be explained by its conversion by the moist 
air into nitric acid, and so overlooked by the method of 
estimating the oxidised nitrogen which would not recognise 


it in this form. Mr. Shenstone, in reply, said that he had 


not studied the effect of disruptive discharge, nor tbat of 
other diluente. In reply to Dr. Armstrong, he said that the 
electrical conditions had been carefully regulated in the 
manner described in a previons communication to the 
Society, but all such de were now omitted, in order to 
economise space. In the isi experimenta, the difference 
of 5 the spark gap was about 13, 300 volts. 
Wi to the question asked by Dr. Scott, of course 
one could not be sure thet no nitric acid had been formed 
when the nitric peroxide disappeared in the presence of water, 
but this conld hardly have occurred with the dried gas, and 
the bebaviour of dried and damp gases see med to correspond. 
Moreover, the gas was always remeasured after the ozone had 
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been destroyed, and the amount of nent contraction 
did not support the idea that the nitric peroxide had been to 
any considerable extent converted into nitric acid. 

e shall await with interest the results of the further 
researches which Messrs. Shenstone and Evans have an- 
nounced their intention of carrying out. 


BRITISH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE, BRISTOL, 1898. 


ABSTRAOT OF PRESIDENTIAL ADDRESS BY Sm 
" WILLIAM CROOKES, F. R. B., V.P.O.B., PRESIDENT. 


Fon the third time in its history the British Association meets in 
your City of Bristol. The first meeting was held under the presi- 
dency of the Marquis of Lansdowne, in 1836 ; the second under the 
presidency of Sir Jobn Hawkshaw, in 1875. Formerly, the President 
unrolled to the meeting a panorama of the year's progress in physical 
and biological sciences. -day, the President usually restricts him- 
self to specialities connected with his own work, or deals with ques- 
tions which, for the time, was up ost. To be President of the 
British Association is undoubtedly a great honour. It is also a great 
opportunity and a great Taponen ; for I know that, on the win 

of the press, my words, be they worthy or not, will be carried to 
points of tbe compass. I p e, first, to deal with the im t 
question of the supply of bread to the inhabitants of these ds, 
then to touch on subjects to which my life work has been more or 
less devoted. I not attempt any general survey of the sciences; 
tbese, so far as the progress in them demands attention, will be more 
fitly brought before you in the different sections, either in the 
addresses of the presidents or in communications from members. 

A considerable portion of the Address is then devoted to the wheat 
supply of the world. | 

Some years ago Mr. Btanley Jevons uttered a note of warning as to 
the near exhaustion of our British coal fields. But the exhaustion of 
the world’s stock of fixed nitrogen is a matter of far ter im- 

. 16 means not only a catastrophe little short of starvation 

or the wheat eaters, but ind rect] , scarcity for those who exist on 

inferior grains, together with a lower standard of living for meat 

“еч scarcity of mutton and beef, and even the extinction of gun- 
powder. 

There isa gleam of light amid this darkness of despondency. In 
its free state nitrogen is one of the most abundant and pervading 
bodies on the face of the earth. Every square yard of the earth's 
surface has nitrogen gas pressing down on it to the extent of about 


seven tons but this is in the free state, and wheat demands it fired. 


To convey tbis idea in an object-lesson, I may tell you that, previous 
to its destruction by fire, Oolston Hall, measuring 146 feet by 80 
feet by 70 feet, contained 27 tons’ weight of nitrogen in its atmo- 
sphere; it also contained one-third of a ton of argon. In the free 

8 state this nitrogen is worthless; combined in the form of 
ni of soda it would be worth about £2,000. 

For arid rra attempts have been made to effect the fixation of 

nitrogen, and some of the processes have met with 
sufficient partial success to warrant experimentalists in pushing 
their trials stil] further; but I think I am right in saying that no 
process has yet been brought to the notice of scientific or commercial 
men which can be considered successful either as regards cost or 
yield of product. It is possible, by several methods, to fix a certain 
amount of atmospheric nitrogen; but to the best of my know- 
ledge no process has hitherto converted more than a small amount, 
and this at a cost largely in excess of the present market value of 
fixed nitrogen. { 

The fixation of atmospheric nitrogen, therefore, is one of the great 
discoveries awaiting the ingenuity of chemists. It is certainly deeply 
important in its practical bearings on the future welfare and hap- 
piness of the civilised races of mankind. This unfulfilled problem, 
which so far has eluded the strenuous attempts of those who have 
tried to wrest the secret from nature, differs materially from other 
chemical discoveries which are in the air, so to speak, but are not yet 
matured. The fixation of nitrogen is vital to the progress of civilised 
humanity. Other discoveries minister to our increased intellectual 
comfort, luxury, or convenience ; they serve to make life easier, to 
hasten the acquisition of wealth, or to save time, health, or worry. 
The fixation of nitrogen is a question of the not far distant future. 
Unless we can class it among certainties to come, the great Caucasian 
race will cease to be foremost in the world, and will be squeezed out 
of existence by races to whom wheaten bread is not the staff of life. 

Let me see if it is not possible even now to solve the momentous 
problem. As far back as 1892 I exhibited, at one of the soiróes of 
the Royal Society, an experiment on “The Flame of Burning 
Nitrogen.” I showed that nitrogen is a combustible gas, and the 
reason why when once ignited the flame does not spread through the 
atmosphere and deluge the world in a sea of nitric acid, is that its 
igniting point is higher than the temperature of its flame—not, there- 
fore, hot enough to set fire to the adjacent mixture. But by passing 


* Owing to the exigencies of only that portion of the 
— that touches directly or indirectly upon electrical science is 
тер, 


the ordinary way with steam engines and d 

with & steady load night and day, and en wor: 
efficiency, to produce current at а cost of one-third 
Board of Trade unit. At this rate one ton of nitrate 


small 
scale experiments, in which the object was not economy, but rather 
to demonstrate the practicability of the combustion method, and to 
utilise it for isolating argon. Even now electric nitrate at £5 
a ton compares favourably with Chili nitrate at £7 10s. a ton; and 
all experience shcwe that when the road bas been pointed out by a 
small laboratory experiment, the industrial tions that may 
follow are always conducted at a cost considerably lower than could 
be anticipated from the laboratory figures. | 

Before we decide that electrio nitrate is a commercial possibility, a 
final question. must be mooted. We are dealing with wholesale 
f and must take care that we are not simply shifting difficulties 
a little farther back without really diminishing them. e start with 
a shortage of wheat, and the natural remedy is to put more land under 
cultivation. As the land cannot be stretched, and there is so much 
of itand no more, the object is to render the available area more 
productive by a dressing with nitrate of soda. But nitrate of soda is 

ted in quantity, and will soon be exhausted. Human ingenuity 
can contend even with these apparently hopeless difficulties. Nitrate 
can be produced artificially by the combustion of the atm 
Here we come to finality in one direction; our stores are 
ible. But how about electricity? Сап we generate enough 
to produce 12,060,000 tons of nitrate of soda annually? A p ° 
nary calculation shows that there need be no fear on that score. 
Niagara alone is capable of supplying the required electric energy 
without much lessening its mighty flow. 

The future can take сате of itself. The artificial production of 
nitrate is clearly within view, and by its aid the land devoted to 
wheat can be brought up to the 30 bushels per acre standard. In 
days to come, when the demand may again overtake supply, we may 
im leave our successors to grapple with the stupendous food 
problem. j 

And, in the next generation, instead of trusting to food 
stuffs which flourish in temperate climates, we probably s trust 
n rer more to tp t Pu stuffs ot 32 i "ма 

stead of one yearly so vest, jeopardised by any 
the scanty days of summer weather, or of the few steady inches of 
rainfall, nature annüally supplies beat and water enough to ripen two or 
three successive crops of food stuffs in extrapsdinary abunc“.nce. То 
mention one plant alone, Humboldt—from what precise statistics I 
know not—computed that, acre for acre, the food productiveness of 
the banana is 133 times that of wheat—the unripe banana, before its 
starch is converted into sugar, is said to make excellent bread. 

Considerations like these must, in the end, determine the range 


and helium. The second stage of low temperature work 
begun." Static hydrcgen boila at a temperature of 238° C. at 
ordinary pressure, and at 250° O. in a vacuum, thus enabling 
us to get within 23° О. of absolute zero. The density of 
liquid hydrogen is only th that of water, yet in spite of such а 
low density it collects well, drops easily, and has a well-defined 
meniscus. With proper isolation it will be as easy to manipulate 
liquid hydrogen as liquid air. 

The investigation of the properties of bodies brought near the 
absolute zero of temperature is certain to results of extra- 
ordinary importance. Already platinum resistanca thermometers 
are becoming useless, as the temperature of boiling hydrogen is but 
a few degrees from the point where the registance of platinam woald 
be practically nothing, or the conductivity infinite. 

Several years sgo I pondered on the constitution of matter in what 
I ventured to call the fourth state. I endeavoured to probe the 
tormenting mystery of the atom. What isthe atom? Isa single 
atom in s solid, liquid, or gaseous? Tach of these states involves 
ideas which can only pertain to vast collections of atoms. Whether, 


like Newton, we try to visualise an atom asa hard, spherical body, or, 


with Boscovitch and Faraday, to regard it as a centre of foros, or 
accept the vortex atom theory of Lord Kelvin—an isolated atom is 
an unknown entity difficult to conceive. The properties of matter 
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solid, liquid, gaseous—are due to molecules in a state of motion. 


barren, consi that in our 
yeas oderate distance of the absolute zero 


perature. 

Ihave dwelt on the value and importance of nitrogen, but I must 
not omit to bring to your notice those little known and curiously 
related elements which, during the 12 months, have been dis- 
covered and partly described by Prof. Ramsay and Dr. Travers. For 
years my own work has been among what I may call the waste 
of the mineral elements. Prof. Ramsay is dealing with vagrant 
of an astral nature. During the course of the present year he 
has announced the existence of no fewer than three new gases— 
krypton, neon, and metargon. Whether those gases, chiefly known 
by their spectra, are true unalterable eloments, or whether they are 
compounded of other known or unknown bodies, has yetto be proved. 
Fellow workers freely pay tribute to the painstaking seal with which 
Prof. Ramsay has conducted a difficult research, and to the pbilo- 
sophic subtlety brought to bear оп his investigations. But, like most 
discoverers, he has not escaped the flail of severe criticism. 

There is still another claimant for celestial honours. Prof. Nasini 
tells us he has discovered, in some volcanic gases at Possuoli, that 
hypothetical element Coronium, supposed to cause the bright line 

Analogy points to its 
being lighter and more diffusible than hydrogen, and a study of its 
properties i te. Still awai dis- 


almost to com that of the eye itself. The fact noticed by 


Oliver Lodge in 1889, thet an infinitesimal metallic gap subjected to 


an electric jerk became conducting, во as to complete an electric 
circuit, was rediscovered soon afterwards in a more tangible and 
definite form and applied to the detection of Herts waves by 
M. E. Branly. Oliver Lodge then continued the work, and pro- 
the vacuum filing-tube соһететв with automatic tapper- 
back, sie iei о оок авот pouon е, It is this 
Varying con con under nence 
feeble electric stimulus alternating with „ tremor, 
which, in combination with the mode of producing ‘the waves 
revealed by Herts, constitutes the essential and fundamental feature 
" wireless telegraphy.” There is a curious and widely-spread mis- 
Er denim abont coherers to the effect that to make a oo work 
© wave must fall upon it. Oliver Lodge has disproved this fallacy. 
ve fall on a suitable receiver, such as a metallic wire, or, 
, On an arrangement of metal wings resembling a Herts 
the waves set up oscillating currents which may be led 
in metal pipes) to the coherer. The ooberer acts 
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bility becomes divided usually into three com 
раа emper rre gie rr epa dms 

у or con- 
stituent, has buen examined by many observers in all countries. The 


phenomenon has been subjected to photography with conspicuoual 
successful results by Prof. T. Preston in Dub Y and by Prof. Mich - 
rind Dr. Ames атай others і 
appears that thre different lines in the spectrum are different! 
affected, «ome of Wem being tri with different of rela е 
=ч me doulzled, some quadrupled, some sextu , and some 
xen the two components of the are not 
similazly influenced. Moreover, w is usually 


such as to indicate that motions of a negative ion or electron con- 
stitute the source of light, a few lines are stated by the observers 
at Baltimore, who used what they 


& 


way. 

Further prosecution of these researches must lead to deeper insig 
into molecular processes and the mode in which they affect the ether 
indeed, already valuable theoretic views have been p 
Н. A. Lorenz, J. Larmor, and G. Е. Fitzgerald, on the lines of 
radiation theory of Dr. Johnstone Btoney; and the 
the new phenomena with the old magnetic rotation of Farada 
under discussion. It is interesting to note that Faraday and a n 
ber of more recent experimenters were led by theoretical 
tions to look for some such effect ; and though the inadequate 
at their disposal did not lead to success, nevertheless a 
glimpse of the phenomenon was obtained by M. Fieven, of the 
Observatory at Brussels, in 1885. 

It would be improper to pass without at least brief 
remarkable series of F 
8 8 intelligible they ma 
t me researches may 
found to constitute & considerable step towards the further mathe- 
matical analysis and interpretation of the physical universe on the 
lines initiated by Newton. 
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experimenters—that of the non-homogeneity of the rays 
and the dependence of their penetrating power on the degree of 


who have exhausted focus tubes on their own pumps. Röntgen sug- 
gests a convenient phraseology; he calls a low vacuum tube, which 
does not emit the highly rays, a “soft” tube, and a tube 
5 ushed to in 
w penetrating rays p 

a “hard” tube he took a p ph of a double-barrelled rifle, 
showed not only the leaden bullets within the steel 
the wads and the | 


-` McGill University—Profs. Cox and Oallendar's apparatus for mea- 


suring the velocity of Röntgen rays. They found it to be 
poner шап MO CLE. par коли Majorana has 
dependent determination, and finds the velocity to be 

no 


regains 
luminescence w ы ee TATE He finds that this 
restoration is also F 
charge, but not by exposure to ultra- violet light. The is 


suggestive. 
As for the action of Röntgen rays on bacteria, often asserted and 
often denied, the latest statement by Dr. H. Rieder, of Munich 


y the discharge 
Whether the observation will lead to results of pathologic importance 
remains to be seen. The circumstance that the normal retina of the 
F. is confirmed by Dorn and by 
Röntgen hi 


The essential wave nature of the Бо rays appears to be con- 
firmed by the fact ascertained by se of our great mathematical 
hysicists, that light of excessively short wave length would be but 
htly absorbed material media, and would not in the 
prehensi FE: 8 e us 
com on e rays ore 
rays were discovered. At the Liverpool meeting of the British Asso- 
ciation, several headed by Sir George Stokes, expressed 
stoppage of the motion of an electrically charged atom yielded the 
stoppage m an 
true explanation of the phenomena extraneous to the Orookes high 


І 
: 
| 
| 
| 
| 


his “ an 
im J whole heus of Hic ORRE of LRL He 
е aie the absence 
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of a fourth state of matter, propounded in 1881,* and at first 
at home and abroad, is now accepted. It is su by 
Prof. J. J. Thomson; f Dr. Larmors theory t likewise involves the 
an ionic substratum of matter; the view is also confirmed by 


perce akg Sg le шо ве eiu meeting of the British 
Association in 1879—additional have been produced in favour 
of the doctrine that the essential fact in the phenomenon is el 

radiant matter. E | 


до оао сас зева аси коеш ы ош» 
m себу руаш ш my own discovery пеат] 


among particles, especially the violent collisions 
on a mamive target laced in their path, 

kind of extremely high frequency radia 

It has, indeed, for some time been known that charged 
body in motion constitutes an electric current, the sudden stoppage, 
or any violent acceleration of such а body, must cause an alternating 
electric disturbance, which, though so rapidly decaying in intensity 


as to be y “dead beat,” yet must give rise to an ethereal 
wave or pulse trav with the speed ight, but of иш 
comparable to the size of the body whose sudden change of on 


caused the disturbance. The emission of a high-pitched musical 
sound from the jolting of a dustman’s cart (with a spring bell 
hung on it) has suggested as an illustration of 

which the molecules of any solid not at absolute zero may possibly 
emit such rays. 


rhythmical vibration, the energy thus absorbed rea 
2 light, and the body is said to phosphoresce. 


rare earths; but the phosphorescent 
groups are profoundly modited an 
witness the effect on the lines in the phosphorescent 
yttrium and samarium, produced by traces of calcium or 
persistence of the samarium spectrum in presence of overw 
quantities of other metals, is almost unexampled e 
thus one part of samaria can easily be seen when m with three 


m of 
The 


million parts of lime. 

Without stating it as a general rule, it seems as if, with a non- 
phosphorescing the energy of molecular rea as 
pulses во abrupt and irregular, that, when resolved, they furnish a 


copious supply of waves, of excessively short wave-length; in fact, 
the now well-known Rontgen E The phospuoceseenee so excited 
may last only a small fraction of a second, as with the constituents 
of yttria, where the duration of the different lines varies between 
the 0:003 and the 0:0009 second, or 16 may linger for hours, as in the 
` сазе of some of the yttria earths, and especially with the earthy 
sulphides, where the glow laste bright enough to be commercially 
useful. Excessively phosphorescent bodies oan be excited by 
light waves, but most of them require the stimulus of electrical 
excitement. | 
It now appears that some bodies, even without specia stimula- 
tion, are capable of К уны out rays closely allied, if not in some 
cases identical, with those of Prof. Ron Uranium and thorium 
the Important researches of Dr. Rasel, that this ray-emitting power 

im researc г. Russell, ray power 
may bea general property Te for 3 shown а near! 
every substance is oa ecting photogra plate 
ex a in darkness for sufficient time. 


through screens of or 
metals and other dense bodies t 


form of energy capable of imp 
discharging eisetrielty by rendering also appears 
that the radiant activity of the new body, to which the discoverers 
have given the name of Polonium, 3 neither the excitation of 
light nor the stimulus of electricity; like uranium, it draws its 
energy from some constently regene;ating and hitherto unsuspected 
store, exhaustiess in amount. 

It has long been to me a haunting problem how to reconcile this 
apparently boundless outpour of energy with accepted canons. But 


* Phil. Trans., Part 2, 1881, pp. 433-4. 
+ Phil. Mag., October, 1897, p. 312. 
i Phil. Mag., December, 1897, p. 500. 


way in 
- approach without vesper dupla is 
.. rays. The reduction of speed 


would ra 


. temperature is about 1 
. and 22 feet long 


4^. 


as Dr. Johnstone Stoney reminds me, the resources of 
movements are far from exhausted. There are many 
ripam urs eng зе бата са tque i сыни ои tered 
out very obvious cause. Some time I attention to 
enormous amount of locked up in the 

ental grasp 


| 
; 
| 
| 


sphere, wherever it contains constituents t enough to drift away 
molecule by molecule. In mind's eye I see such a target as a 
cooler than the surroo eir the energy 


of metal ! 
at gradually raises its temperature from the. ou ng effect of 
all itsencounters with the molecules of the air about it; I see another 


target of such a structure that it throws off the slow-moving molecules 


ingly increased. 
partly in dissociating some of the molecules of the 
some other condition which has the effect of rend 


air, 


ergy of both the translational and internal motions of 
the molecules looked up in quiescent air at 
,000 foot-pounds in each cubic yard of 
Accordingly the quiet air within a 7 e feet ` 
contains energy enoug propel a 1-horse 
for more than 12 hours. J) ачы trina a 
and other heavy atoms only awaits the touch of the magic 
science to enable the t century to oast into the 
marvels of the nineteenth. | 
уын paene before you the labours and 
comrades in science, I seize this chance of telling 
work of my own on the fractionation of yttria to which, f 


ham 
subjeot before the 
5 of which 1 1 laa angu ga rh 
resulte led to many speculations on probable origin 
elementary ulations that, for the moment, I must waive 
in favour of experimental facts. 
VCC 
stretch of unknown ultra- light, of which the exploration gave 
me no rest. But I will not now enter details 


upon a 
sitive film. 

In this way, with different groups of rare earths, the several invisible 
bands were recorded—some moderately strong, others exceedingly 
faint. Selecting a portion giving a definite set of bands, new methods 
of fractionation were app constantly photographing and mos- 
suring the m of each fraction. Sometimes many weeks of hard 
experiment failed to produce any separation, and then a new method 
of splitting up was devised and applied. By unremitting work—the 
solvent of most difficulties—eventually it was possible to split up the 
series of bands into various groups. Then, 
seemed to offer possibilities of reasonably quick result one method 
Maso Л. л ыы аран LI у Ул 

* In this direction I am glad to acknowledge my indebtedness to 
Dr. Schuman, of Leipsig, for valuable and detail of his 
own apparatus, by means of which he has produced some unique 
records of metallic and gaseous spectra of lines of short wave-length. 
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freeing the. m its acco creasing its 
intensity and dota, ps MET 


As I bave said, HN researches are far from complete, but about опе. 


may speak definitely. High up in the ultra-violet, 
dabela in tho dieat hatos е. of lines 


4 


group was 
detected, at first feeble, and only remarkable on account of their 


isolation. On further purification these. lines grew stronger. Their 
great refrangibility cat them off from other groups. Special pro- 


i u З 
fainter, and at last,. y vanishing, left the sought-for grow 
Finally, within the last few weeks, hopef 


has emerged into certainty, and I have absolute evidence that another 


it 


il 
21 
| 
4 


to enter into any number of chemical alliances 


рер р 
Hm 
И 
ëg 
Ер 


: ae by е J 
himself afterwards by saying that Ae doubts whether the 
Pittsburg Reduction Company will ever be able to produce 
100 per cent. aluminium profitably at 29 cents per pound. 
This is rather an ingenious way of reasoning, especially as 
Mr. Kershaw has himself taken 99 per cent. aluminium in 
his figures. Ido not think any claim is- pat forward for 
insulated aluminium wires, but for bare aerial transmission 

the following advantages may be pointed out :— 

1) For equal. conductivity aluminium is half the weight 


of copper. 
` (2) For equal бошо у aluminium has about the same 
strain as —if 


copper—if not more. a 
(8) ore for equal oonductivity the spans may be 
about double those with copper wire. 


(4) For equal 555 aluminium at 29 cents 
und the cost is nearly the same as copper. | 

ES ы ыш а that with. шаш а d equal 
с ivity is а great ваті | carriage, labour, 

itsulators, and upkeep. The difficulty of joints is an 
artificial one, as there are plenty of mechanical joints. 
A great deal of essary fuss is also made about 99 per 
cent, and 100 per cent. purities; how often are these 


verified? | 

Finally, as енш price, everyone knows the reason of the 
high price of uminium in England ; but the Americans 
offer to deliver the wire at Liverpool for export at 29 cents 
per pound. It is unnecessary to point the moral. 


' | ай м V. Zingler. ; 


the extreme end of the ultra-violet spectrum, I propose to 
of the elements monium, from the Greek ,évos, alone. 


is in a greater stato of purity I hesitate to 


$5 Dynamo Fault. 
You appear to have missed the point of my letter in your 
issue of 2nd inst. к | | 
It шау ог may not be the case that the resistance of the field 
Dd o described by “ Ab- 
normal,” but this is not exactly the point on which I desired 
plied d that if ke 1 
am under the impression if you take a proper 
designed shunt dynamo, running at, say, 100 volts аа 
pressure аё 800 revolutions, and rewind the armature to give. 
the same terminal voltage at, say, 400 revolutions (with, of 
course, a reduoed current output); then, as regards the 
property of self-excitation, the machine will be in every 
as good a dynamo as it was formerly. 
But, according to your notes, this is not the osse, as it 
would appear that with the slower speed armature it. would 
be advisable to rewind the fields with a larger wire, which, as 
the voltage is the same in the two cases, would give increased 


ampere-turns on the magnets. 


or cases within the range of ordinary practice, I can see 

no reason why the machine with a slow speed armature 

should require a shunt winding of lower resistance than when 

fitted with the шере armature, the terminal voltage 
being the same in the two cases. | MA 

It is, of course, assumed that in each case the machine is 

run without any regulating resistance in the shunt. 

| H. C. L. 


[The question put to us did not refer to a properly 
dynamo, nor did it refer in any way to the excita- 
tion of dynamos at high or.low armature speeds, to he 
obtained by rewinding armatures to suit a given field. 
“Н. О. L." may rest assured he is right. А properly 
field magnet which properly excites at 800 revolutions of 
the armature, will also properly excite at 400 revolutions, if 
the armature is properly rewound fora of 400 re- 
volutions. But our correspondent did not ask for informa- 
tion about ag ar low speed armatures working in a given 
field magnet, but for suggestions as to the probable reason 
why a machine did not properly excite. With other 
possibilities we su that, for the given speed the 
resistance of the field might be too high. The question 
before us had no reference to properly designed shunt 
dynamos” and their behaviour with differently wound 
armatures.— Eps. Exec. Rkv.] | E 


In connection with above it may not be out of place to 
mention the following case:—A bipolar dram machine 
with cast-iron magnets and compound wound with an 
output of 50 amperes, 60. volta, at 1,850 revolutions, after 
running for two years in normal fashion was set to work as 
shunt machine at 1,850 revolutions for charging а small 
26-volt battery used for ammeter testing, &o. Do what we 
would it refused to excite. The two shunt ooils were then 
connected in parallel instead of being in series, and a little 
extra resistance added and the machine has worked satisfac- 
torily ever since. koe! genie resistance of the shunt coils 
= 8'6 ohms. It appear that every machine has its 
own critical speed below which it will not excite itself. 

| RS N. C. Woodfln. 


"The Application of Gas Power to Marine Purposes. 


which will 


motor out of my cycle and use “straight” gas. would be 

пеше use a makeshift. E owever, I know of no 

ical reversing gas engine, y 

га will wish to understand an engine that, will slow down, 

make half a stroke with pressure on one side of the piston 
| | mM E 
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and then reverse with pressure the other way. To do this 
would indeed be a notable achievement. ore it is done 
it may be desirable to try my makeshift. 

Wm. H. Booth. 


Refuse Destructors. 


I have read with much interest your reprint of Mr. F. L. 
Wataon's paper on “ Refuse Destructors." 

I am particularly struck with Mr. Watson's most lucid 
definition of a perfect refuse destructor, which appears to 
cover oray point that I have previously read or heard of. 

I take the liberty of saying a few words on this subject, 
because I had the good luck a few weeks ago to see a 
destructor in Berlin which I think would have rejoiced Mr. 
Watson's heart exceedingly, as it fills his specification to the 
letter. Twenty of these фо are now being built in 
Berlin to destroy the whole of the city refuse—equal to 1,000 
tons per diem. 

The rubbish is tipped in at the top without sorting ; it 
consists of garden sweepings, plaster, bricks, vegetable 
garbage, paper, meat tins, kettles, &., and some ash, but 
there is neither coal nor cinder. — 

This heterogeneous mixture descends through two inclined 
retorts which are fed alternately. The clinker runs out in a 
continuous stream of molten lava which, when 0001 is found 
to be a black glass. (Sample herewith.) 

There is no dust, for the simple reason that it is all fused 
and incorporated with the slag. 

The top of the chimney is bright and clear, there is 
neither smoke nor any trace of dust or empyreumatic gases. 

These results are obtained with a temperature in the 
furnace of 8,000? F., without motors, fans, or steam blasts, 
and with a minimum of labour, as the two processes of 
sorting and clinkering are omitted. 

The high temperature is obtained by the use of coal dust, 
and as the refuse is incombustible the supply has to be 
maintained, but it is probeble that with English refuse no 
continuous supply of ooal dust would be necessary. 


John 8. Raworth. 


The Production and Applications of Ozone. 


Absence from London has prevented an earlier reply to 
M. Andreoli’s letter published in your issne of August 5th. 

With regard to the figures for the yield of the various 
forms of ozoniser. It was distinctly stated that these were 
based upon the inventor’s published or verbal statements, 
and I made no claim that they were results obtained 
personally. М. Andreoli no doubt finds it convenient to 
explain mr the higher yields per kw.-hour of the Otto 
and Yarnold forms of ozoniser by such an assumption as 
that contained in his letter; but in the absence of any 
proof that M. Otto and Mr. Rosenblum have used untrust- 
worthy methods for estimating the ozone produced, the 
opinions of M. Andreoli are not of very great weight. 

Iam much obliged to M. Andreoli for the information 
that ozone alone will not bleach; but as І was already aware of 
the fact, the information comes somewhat late. Bleaching 
powder was included in the comparison because it is used for 

other than bleaching ; and for some of these, 
. Andreoli’s assertion to the contrary, ozone has 
been suggested. 

в regards the utilisation of ozone for the sterilisation of 
water, it is interesting to learn that the “ Institut Pasteur ” 
has recommended its use for this purpose. The point in 
dispute is, however, not the efficiency but the economy, of 
this method of treating town water supplies, and it would 
have been more conclusive if M. Andreoli had given figures 
showing the oost of supplying large volumes of sterilised 
river water as com with that of the system of town 
supply found in this country. Until such fi are forth- 
coming, I refuse to as proved, the implied assertion of 
M. Andreoli that it will be o leaper to sterilise by means of 
ozone a contaminated river supply, than to obtain a pure 
supply from distant reservoirs in the hills. 

ith reference to this article which has so aroused 
M. Andreoli's ire, I may perhaps emphasise once again this 


fact, that it was designed to give your readers a general 
review of the various methods of ucing ozone, and a 
comparison of its cost with that of other oxidising agents. 
сараена лаша орша 
and the conclusions arrived at were, on the whole, favourable 
to the future of ozone. 

That M. Andreoli has formed an utterly different estimate 
of the article, only proves the truth of my assertion that an 

pt is being made by certain interested to 
“boom” ozone. If further proof is desired, it may be 
found in the sensational, and doubtless, inspired, paragraphs, 
relating to the applications of ozone, which y eges daring 
this summer in some of the evening papers. As these 
to only one form of ozoniser—namely, M. Andreoli’s—and 
as they were not burdened with any figures, relating to 
the proposed applications of the ozone when produced, 
of practical or scientific value, they would no doubt meet 
with M. Andreoli’s commendation ; and he doubtless regards 
them as much more gatisfactory contributions to the litera- 
ture of ozone, than an article which not only names other 
inventors and workers in this branch of applied science, but 
places the Andreoli ozoniser third in order of efficiency. 

In conclusion, I regret that M. Andreoli has thought it 
5 to personalities. I shall not follow him 
in this direction, further than to express my doubts as to 
whether a gentleman whose chief contributions to technical 
literature have been highly laudatory descriptions of his own 
inventions, is qualified to form a correct and impartial 
judgment upon the value of my writings. 


John B. C. Kershaw. 
September 5th, 1898. 


[“ SUBMARINE TELEGRAPHS.”—We have received letters 
on this subject from two correspondents, but we do not think 
any good purpose would be served by protracting the 
discussion. The persons most concerned—the author and 
the reviewer—have each had their say, and the matter may 
be well left Његе.—Ерв. ELEC. Rev. | 


TERRESTRIAL MAGNETISM. 


Bx ARTHUR E. COTTERELL. 


"Is тни EARTH A HoaE Maden, ов Миввгу тни Raon 
| оғ AN ErHERBAL Ln or Foros?” 


HirHERTO it has been usual to regard the earth as being 
or including, a huge magnet, having its two poles situated 
the one in the northern and the other in the southern hemi- 
at он not far distant, comparatively from the 
hical poles. 


9 
some deviation from the proper direction takes place. 

It is impossible, however, for several reasons, to construct 
any h is having for its fundamental principle the idea 
of a material magnet. 

We cannot assume a material magn 


intersecting the earth, there be two intersecting the ite 


corresponding 
pole on the inner side, whilst at the south pole there is 
another magnet, the south pole of which is and the 
north pole internal. Such a m would lead to different 
directive resulta to those which we see exhibited in the 
alignment of the compass; that this would be so must be 
obvious, when we reflect on the comparative thinness of the 
earth’s crust, as com with the globe as a whole. If sach 
magnetism prevailed, we should be able to reach oertain 


—— = 


Cr. — чыт о г “т 


-= 
- 


Vol 49. No. 1,085, Биғтвывив 9,199] THE ELECTRICAL REVIEW. 


871 


points on the earth's surface, where the directive tendency 
would be i x eng ле For 
instance, Sir James Ross, when he di location of 
the magnetic north pole, would have been surprised to find 
that his magnetic needles had entirely reversed their directive 


This will be best illustrated by fig. 1. Let a Bc repre- 
sent the outer surface of the and D E F the inner 
surface of its crust, the thickness of which, as shown, is 
doubtless exaggerated. Let нв and x“ s' represent the two 


"Tre might be daga that the the south 

might be sug the magnet in the southern pole 
would exert ии its influence, but there can еш 
doubt that the main influence would be exerted by the nearer 


In this connection we shall do well to remind ourselves 
that magnetic attraction varies inversely as the square of the 


distance. 
Can it be that a magnetite vein runs in strata along the 


be 

crust of the earth, terminating in the х and s magnetic 

Such a theory, if the strata were continuous, might 
be accepted so far as compass direction is concerned, because 
t is well known that attraction is only exhibited at the poles. 
Оа the other hand, if such strata were not continuous, Inter- 
mediate magnetic poles of great power would be created and 
serious compass differences ensue. 

Bat in any case all these, and, indeed, m hypothesis of 
a.material terrestrial magnetism is open to the grave objec- 
Шоп that we cannot reconcile with the variations of the 
Magnetic axis any me of earth formation, crust folding, 
or other similar physical changes which will explain the 
undoubted phenomena that the magnetic poles are con- 
tinnally shi ting their position. Not only does this 5 
tabs place over arge periods of time, but there are annual, 
daily, and even hourly variations. 

With reference to those variations which oover large 
periods of time, the following table of declination, as re- 
coded at London, is of interest, though the value is 
undoubtedly diminished by the irregularity of the records. 
The anthor has added the two last columns, showing the 
mean extent of variation for purposes of comparison. 

It has been eaid that there are daily variations. It is 
true that they are slight only (except in cases of magnetic 
storms, which must not be confounded with atmospheric 
electricity); nevertheless, the fact that they occur is 
important as upsetting any theory of material terrestrial 


а series of articles by the author, which a in 
the ELzoTEICAL Review in October and November, 1897, 
Vol. xli, Nos, 1,089, 1,041, and 1044, on the subject of 
“Kerth Currents Viewed Astronomically,” some reference 


was made to his speculation on this subject. In summing 
up the articles, the following remarks appear amongst others 


Year. Declination. No. of years. | Variation. 
1580 11° East | 

1622 6? 5 42 5° — West 
1657 0° 35 6 " 
1665 1° 22’ West 8 1° 22 „ 
1700 9° E 35 7 98 „ 
1800 94^ 7 „ 100 | in... 
1818 94° AV, 1 34’ „ 
1850 22° 30’ „ 32 | 2° 11 East 
1867 20° 50 „ 17 1°40' „ 
1880 18° 35  , 13 UR S X 
1891 17 42 , 11 53 „ 


on page 750 :—“ It seems, therefore, to the author that 
€ pic be E B: p rein wide and distant eer а 
north and а south pole of а huge magnetic system pervading 
the enormous universe, of which our earth is but, as it were, 
an ‘almost immeasurable atom, and that the axis of our 
magnetic polarity and also those of the teeming millions of 
denizens р are governed by the relative positions 
which we they тшш 0060р in the lines of foroe 
of a huge magnetic influence which binds; the mighty and 
wondrous host of the starry realms.” 

The Vin of gravity extend throügh space: why not 


We know that magnetic induction requires no special 
medium for ita conduction, and is only liable to deflection 
by interveni etic bodies, and, indeed, we know that 
it is a force which is more easily exhibited than gravity as 
between two f tary substances. It is highly probable 
that magnetism is a greater force than gravity, else why can 
a tiny magnet raise a particle of iron off the ground, even 
though the magnet may be small and situated at some dis- 
tanoe away; whilst, on the other hand, the fragment raised 
lies upon the earth by force of gravity. 

We know that the lines of force radiate from the polea of 
a magnet, and this being so it must be a nt that were the 
earth a huge magnet, its enormous lines of force would 
intersect certain portions of Now the various celestial 
bodies exhibit various qualities which we know to exist in 
our own globe, and their constituent are in many 
res similar to ours. It is reasonable to assume mag- 
netism as existing within or around them, and for this reason 
lines of magnetic force, like those of gravity, must be 
stretching out in all sorta of directions, and ading the 
realms of space. This being so, it would ap that our 
magnetism, if we had any as a globe, in an individaul sense 
would be very seriously affected by the sun and the moon, 
and various planets, or the larger ones, and in a most irre- 
gular manner, when we reflect on the varieties of motions of 
the heavenly bodies, unless there be a still mightier field of 
force. It is true that the earth’s magnetism is subjected to 
considerable variations, but of а somewhat more regular 
order than applies to the varieties of planetary movement 
alone. 

It has been suggested that, primarily, there is a huge mag- 
netic force exten through the universe which determines 
the general direction in which it is exhibited in various 


heavenly bodies. 
(To be continued.) 


ALUMINIUM AS AN ELECTRODE IN CELLS 
FOR DIRECT AND ALTERNATE CUR- 
RENTS.” | 


By E. WILSON. 


THIS deals with the apparent great resistance which alumi- 
Шаш: odora to tio passage of an electric current when used ias an 
anode in cells containing, for instance, such an electrolyte as alum 
in water. The following are references to papers which deal in 


* Communicated to the Royal Society by the late Dr. J. Hopkinson, 
F. R. S. Received May 11th; read May 26th, 1898. : 
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whole or in part with this or other properties of aluminium when 
employed as an electrode in electric cells. 

Wheatstone. Roy. Soc. Proc. Read April 26th, 1855. This is the 
earliest paper I have found dealing with the metal aluminium in 
voltaic cells, but Wheatstone does not appear to have noticed the 
apparent great resistance mentioned above. | 

eeren. Mitthcil. des Gewerbevereins fiir Hannover, Jahrg. 1855, 
p. 342. Reference is made in this paper to Wheatstone's experi- 
ments. 

Buff. Liebigs Annalen, 1857, Vol. 102, p. 269. The author of 
this paper points out that nine Bunsen elements were not able to 
n" а current through a cell having aluminium as an electrode. 

is is the first mention of this property I can find. 

Ducretet. Comptes Rendus, 1875, Vol. 80, p. 280; also Journ. de 
Phys. 1875, Vol. 4, p. 84. Observed great resistance in dilute 
Sulphuric acid due to aluminium plate. 

Beets. Wied. Ann., 1877, Vol. 2, р. 94. Supposes oxygen to be 
the cause of this apparent high resistance. 

Winkelmann. Wied Ann., 1883, Vol. 20, p. 91. 

Wright and О. Thompson. Phil. Mag., 1885, Part 9, Series 5, 
Vol. 19, pp. 27, 116, 203. Call attention to the non-compliance of 
aluminium with thermochemical data. Reference is made to the 
work of Julius Thomeen. 

Laurie. Phil. Mag., 1886, Series 5, Vol. 22, p. 218. Investigates 
the effect of amalgamating aluminium, and points out the important 
part played by the oxide or suboxide of aluminium. 

Streintz. Weid. Ann., 1887, Vol. 32, р. 116; also ibid., 1888, Vol. 
94, p. 751. Suggests а kind of dielectric polarisation distinct from 
ordinary electrolytic polarisation as oause of the apparent high 
resistance of aluminium. 

Herroun. Phil. Mag., March, 1889. Refers to the disconformity 
of aluminium in voltaic cells with ordinary theory. 

Hutin and Leblanc. “Etude sur les Oourants Alternatifs et 
leurs Applications Industrielles,” Part 2, Ohap. 10, p. 135. 

Graetz. Wied. Ann., 1897, Vol. 62, No. 10, pp. 323—327; also 
Journ. de Phys., 1898, Series 13, Vol. 7. This paper specially deals 
with alternate currents and will be referred to again. With regard 
to direct currents, Graets gives 22 volts as the electromotive force 
which aluminium as anode is able to oppose. 

Pollak. Comptes Rendus, 1897, Vol. 124, p. 1,443. With alkaline 
solutions, Pollak says he can overcome 140 volts continuous pressure. 
Proposes to use aluminium as one pole of a cell for the purpose of 
producing a uni-directional current from alternate currente. 

Lang. Ann. Phys. Chem., 1897, Vol. 66, pp. 191—194. Uses an 
electric arc with aluminium and carbon poles for ithe purpose of 
rectifying an alternate current. 


Part I. 
Direct Currents. 


Two sizes of cells have been used in these experiments, each 
зау aluminium and carbon electrodes. The large size consists of 
one aluminium plate, -inch thick, and one carbon plate, j-inch 
thick, separated by ebonite bolts and nuts, the distance between the 
plates being j-inch. The surfaces thus opposed to one another in an 
electrolyte of saturated potash alum in water have each an area of 
36 square inches. The aluminium plate was not bought as being 
specially pure, and may have 2 per cent. impurities. After making 
pe experiments with alternate and direct currents over a 

pee of four days, the following experiment was made with this cell 
and was repeated. 

An exploring electrode was inserted midway between the plates, 
and consisted of a platinum wire sealed into a glase tube. The wire 
beyond the tube had a length of about 2 inches, and was coiled into 
ка р о pens of the spiral being parallel with the 
surfaces of the plates. A Kelvin quadrant electrometer was 
with a two-way switch, so that the potential between this electrode 
and either the carbon or aluminium plate could be observed. The 
cell was placed in series circuit with another similar in all respects, 
except that the distance between the plates was j-inch instead of 


TABLE I. 


Reversal from Al cathode to 
Al anode. 


Reversal from Al anode to 
Al cathode. 


— — — — 


Volts be- | Volts be- Volts be- | Volts be- 
tween Al tween C tween Al | tween C 
plate and | plate and | Amperes. plate and | plate and | Amperes. 
exploring exploring exploring | exploring 
electrode. electrode. electrode. | electrodc. 


Time in 
minutes 
After 
reversal. 


0 +166 | +163 0 | -174| -273 | 3:56 
About! -381 —204 | -335 | +143 | +030 | +120 
1 | -248, -240 | -342 | +182 | +157 | +064 
2 | -293| -279 | -347 | +191 | 4164 | 0 
3 | -19 ,-284 | -349 | +196 | +167 | 0 
4 | -19 | -284 | -350 | +200 | +168 | о 
5 "e .. | +205 | +167 | о 
7 | -165| —284 355 
13 | -174| -273 | -366 
190 „ es | 179 4176 0 


2-inch, an adjustable resistance, and an ammeter. By means of а 
reversing switch this circuit oould be reversed across the poles of 
22 storage cells having a potential difference of 44 volts. The 
temperature of the cell was about 12° C. The negative pole of 


1 ampere, the tem 
formed in alum solution only allowed 0:083 ampere 


aluminium and carbon p 


the potential 
being 4'4 volts, and gas evolved freely 
On reversing the positive 
о 


that is, placing the positive pole of 
the current, as 
tial between 


f 


place from 3:0 amperes, first crossed the sero and acquired an oppo- 
site sign, finally coming to zero of the instrument. 

This is an important point, and was fully established during another 
set of e ents undertaken to find the resistance of the 


um. 
The next set of experiments were carried out with aluminium д 


inch t of 99:6 cent. ‚ the electrol special! 
FE distilled anker use „ er | ter 


the 
Two such cells were prepared, one 
solution of Н, ВО, in water, the other with a saturated solution of 


the potentials across the cells were 2:4 volts for the Н, ВО, solution, 
and 9 volte for the alum solution. th 
potential of the Н, SO, solution се 


lu 
: 
HT 
i 
Ёё 
fa 


opposing 
reversed, that is, pis nerd to aluminium, and still of the value jJ 
реге, the H, ВО, solution cell gave 0:24, and the alum solution 129 
v 


The aluminium plate which was formed in the H, BO, solution, 
together with its carbon plates, were next washed in distilled water, 
and placed in a saturated solution of slum. Eleven storage cells 
were connected without extra resistance in circuit to each of these 
cells positive to alumininm, and the resulting current noted. The 
plate which had been formed in Н, BO, allowed about 03 ampere 
to pass, and in 4 hours 10 minutes this current had risen to about 


TABLA II. 


Number Plate formed in dilute H,8O,. | Plate formed in alum solution. 


of ipis Es | | 
cells 
2 empers- 
дире, Шаг coll. Amperes. Stun C. cheese Amperes, P C. 

1 1:89 00005 | 13 1:89 0:0009 13 

2 3°78 0:026 eee 3 87 0:026 

3 5°67 0:034 eee 5 76 0 036 

4 7:65 0 036 oe 7:56 0:053 

5 9:54 0 036 х 9°45 0-053 
6 113 0:050 113 0077 

7 12:6 0:065 126 0 062 14 

8 144 0:062 14:4 0 098 

9 171 0 069 · 16 2 0:108 14:5 
10 19:8 0:070 19:8 0123 1556 
11 21:6 0:079 216 0:13 157 
19 23:4 0 089 294 0:144 | 16 
13 | 252 0:096 : 252 0161 , 17 
14 279 0:120 27 9 0:178 
16 29:2 0127 20 29 2 0:20 18 
16 31:6 0:191 Я 815 0`191 
18 342 | 0987 | ~ 351 ом 

; c 2 
20 391 т 1975 0 211 | 396 аса 194 
‚ 4 amperes, 1 ampere, 
circuit then circuit then 
broken. broken. 

16 297 | 09 23 30 6 0929. 


— 


——— —— — 


ture of the cell having risen. The plate 


| to pass. The 
two cells were then placed in series and left for 13 hours, with ith 
ampere passing from the aluminium to carbon plates in each. 
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in H,80, 


0 29 am in the alum-formed plate. 
This brings us to the effect of temperature upon tial for a 
given current. The cell containing the aluminium formed in 


alum solution above referred to was placed in an oil bath, the tem- 
perature of which could be varied. e current was that due to 56 
cells, through a considerable external resistance, about 650 
ohms during heating, and 2,280 during cooling. There was an excess 
of alum in the cell, and the solution was kept saturated. The 
on of potential between the slaminium and carbon electrodes 
0 the cell. The results are given 


TaBL III. 


Tempera- 


Time, Amperes. Volts. ture C. Remarks. 
h. m. 
0 0 0 16 rising | 135 | Current switched on + to Al 
0 5 | 0124 29 5 Е 
O 10 " 30 " T 
0 15 0:169 1 14 — to Al 
0 16 0122 32 КЕ + to А] 
1 55 | 0132 261 204 » 
3 0 | 0172 11 К — to Al 
1 0:124 31 » + to Al 
8 | 0132 24:7 95 „С 
12 0:139 202 29:5 и" 
20 á 117 36:5 ü 
22 | 0141 765 | 43 : 
27 0°143 7:2 52 i 
98 | 0155 11 R — to Al 
30 0:141 7:2 56 + to Al 
33 | 0143 5'4 61 А 
97 0:148 30 70 » 
44 | 00518 018 | 72 Ё 
3 15 8 0 72 68 15 
25 » їз 56:5 н 
31 00509 23 51 si 
50 Š 27 40 » 
22 80 0:048 10:8 12 


to the fact, that in practice for high apparen ; 
energy, that Ehe cell would otherwise amquire щык 
› e wW erwise acquire a temperature. 
In Tabie III. we see that as the cell cools with a smaller current of 
0051 am the potential between the aluminium and carbon 
this case at 56, and 12? O., the electrolyte would 
respectively. 
late of aluminium with ite film were 
ce between the metal and mercury 
resistance, pure and simple, played 
part in the effects observed. The plate originally 
solution was carefully removed, in distilled 


A 
É 
i 


i B 
i 
i 
1 


| 


Hi 
Hi 
W 
hi 
31 
is 
jn 
ji 
p: 
ae 
Ep 
HW 


o . 
aluminium is a fairly high insulator, but it was not stab 


| 
Е 


between te in air, and the insulation was 
restored. With 16 volts applied, the apparent resistance 

hereas from Table II. we see the apparent 
resistance of the whole cell is ohms at 14 volts, the positive pole 

to aluminium. I should say, judging from the 
ber of times the film broke down, that it was more stable when 
battery was to aluminium ; but in 
either 5 en established, had the same order 


E 
E 


down, as then 
the potential between Al and Hg was zero. Even at 30 volts the film 
was its insulating properties, but very rarely. On 
film was left on the mercury where it had been 
h the film on the aluminium plate. 


(To be continued.) 


le. 
was zero when & sharp noise occurred in the 


A NEW TRANSITION CELL. 


Sous time ago we noticed a paper by Е. Oohen in the Zeitschrift für 
Physikalische Chemie, xiv., is, on an electrical method for the 
determination of transition The paper occupies some 40 pages 
pith of it is as follows:—I£ a voltaic 

i in saturated 


method; such an element being placed in a thermostat, and the 
currents measured at various tem the null t Fig 
e method and of mode 


| preparing the element and the eens were рта in the paper. 
e meth 


od is applicable to transition changes due to loss of water, 
of crystallisation, formation of double salts, double decomposition, 
and polymorphism. 

The author pointed out that the method has the advantages of 
accuracy and speed, but is only applicable to conductors, whilst for 
some of these the on of the electrodes is a matter of very 
great difficulty. The paper concluded with a consideration of the 
дел from the thermodynamical standpoint, the fundamental 
equation 


being applied for this purpose. . 

The method, however: was found sometimes inapplicable owing to 
one of the saturated solutions becoming su led and not 
changing at the transition temperature. Hence Cohen, in conjunction 
with Bredig (vide Zeitschrift für Physikalische Chemie, xiv., 535), 
introduces a slight alteration in the apparatus, so that instead of two 
saturated solations, one only is employes the other electrode being 
immersed in an unsaturated solution of the compound. At the 
transition temperature there must be a sudden change in the 
temperature coefficient of the electromotive force, that is, in the 


value of -2 Z, The apparatus employed is fully described, and 


experiments made with sodium sulphate are recorded. Curves are 
plotted with electromotive force as ordinate, and temperatures as 
abscisse, and in each case sudden breaks are seen at the temperatures 
(1) 339:8^, (2) 33:07, and (3) 329? respectively, the mean, 332, 

satisfactorily with Oohen’s previous determination, 32:8, 
and with those of other observers by other methods. The value of 


ih — z is also calculated according to the equation 
T T 

ањ бш N N. nb | 

dT dr ` To 2 (by — 10) 


where wa and үг, are the heats of solution above and below то, n the 
migration of the sodium ion, and 5, the number of molecules of water 
per molecule of the salt. Where two saturated solutions were 


employed, the value 4 v has also the same value, and in both cases 
the calculated and observed results agreed well, thus calculated, 12; 


йт dw ,,dB 5 milli 
dz" ат 13, Pr = ~ V5 millivolts. 


mercury in mercuric sulphate; saturated solution of sinc gs atti 
sinc, and in this cell tem ge 
abruptly at the temperature of transition from 2080; + 7 HO to 
7080, + 6 HO. Callendar and Barnes (Proceedings of the Royal 
Society, 1897, 62, 117) found this tem ure to be 38°75°; solu- 
bility experiments gave the value 39°3°, and by the dilatometric 
value the temperature 38:5? was obtained. 


THE ELECTROMOTIVE BEHAVIOUR OF 
OHROMIUM. 


Ix an address to the German Electro-Ohemical Society, W. Hittorf 
described the results of iments made with two specimens of 
Wa by Moisan and Goldschmidt. 

Zino, according to Wöhler, precipitates metallic chromium from its 
fused salts, and it was therefore to that chromium would 
occupy а position immediately following sino at the positive end in 
the electromotive series of metals. It was found, however, that when 
chromium was dipped into solutions (say dilute Н Ol, &c., which do 
not cause the liberation of hydrogen at the ordinary temperature), it 
was not only electro-negative towards zinc, but also with respect to 
cadmium, iron, nickel, copper, mercury, and silver. It had no action 
on the neutral salts of these metals, oven at the boiling point; the 
chlorides of gold and platinum and palladious chloride were also 
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Mercuric and cupric chlorides, and cupric bromide, only were re- 


ом е лоте гаи i En t lo 3 oe generally it 
chromium ves like silver, but at low tem y 
acta like a noble metal. 

Attention is called to the fact that chromium forms three classes of 
compounds, oo ding to the three stages of oxidation, Cr O, 
Or, Os, and Or О,, and that when it is employed as the anode duri 
the electrolysis of one and the same electrolyte (Zn Cl;), it dissolves 
with the formation of different compounds, according to the tem- 
perature and the solvent used. 

Obromium exists in three different states, viz., passive, active, and 
indifferent, and in each of these states it occupies a different posi- 
са s the electromotive series, and possesses a different chemical 

aviour. | 

In the passive state it is a noble metal, it possesses no reducing 
action on the salts of other metals, and follows platinum at the 
electro-negative end of the electromotive series of metals. This is 
ite normal condition at the ordinary temperature, and when it serves 
as anode d the electrolysis of Zn Ola, Na Ol, НО, &, it 
dissolves with formation of chromic acid, which colours the solution 


olta series, and replaces all the more 
electro-negative metals from their salts. - 


neutralise all the free hydrochloric acid), and the qm colour of 
chromic acid is observed. If, however, the soluti 


is uali 
eee arcium 


the active is also exemplified by the following experiment. Passive 
chromium may be boiled for any length of time in solutions of 
the chlorides of copper, gold, um, or platinum, without reduc- 
ing them. If, however, it be uced into a boiling solution of 
potassium or sodium chloride, it immediately acquires its new active 
character. Consequently, a ment of chromium which, on being 
employed as an anode, has yie chromic acid d electrolysis, 
may be boiled in & test tube for any length of with the 
chlorides of the heavy metals without any reduction; but if 
any of the chlorides of the alkali metals be now added, reduction 
immediately takes place. This action becomes slower and slower 
the less the quantity of KCl, &c., added, and finally becomes ina 

reciable. Moreover, the reducing action only lasts as long as 
High temperature a maintained, and ceases as soon as the solution 
cools down : 

In the intermediate state it takes up an intermediate position 
in the electromotive series, and forms an intermediate com 
An alcoholic solution of sinc chloride, on electrol elds a 
beautiful green solution of Or О), at the chromium 

Passive chromium does not combine with free iodine, even in the 
reer pei ое Me active modification removes iodine from 

с Ў 

The behaviour of chromium towards melted salts is also described. 

Hittorf considers that the passive condition of iron may well be 
ascribed to the formation of an invisible film of oxide, which protects 
it; but & similar explanation of the passive condition of chromium 
does not hold good, as is shown by numerous ents. Up to 
the present no satisfactory explanation has been given of the remark- 
able behaviour of chromium. In its three different states it 
possesses such widely divergent properties as have hitherto only 
been found in different metals. The above is an abstract of a 
cw W. Hittorf in the Zeitschrift fur Elektrochemie, 1898, IV., 


... EEE 


BUSINESS NOTICES, &e. 


Are Lighting.—We are informed that the whole of the 
84 new arc lamps which, as stated on page 310 of our Au 26th 
issue, are to be outing Ger ee at Pell yrs, e y for the 
coming winter , are o Brockie- and are being 
supplied by the Brockie-Pell Arc Lamp Company. 


Bankruptcy Proceedings.—In the London Bankruptcy 
Court last week, Mr. A. B. Cully, assistant receiver, had before him 
the case of the Cycle Motor Accessories Company, Limited. A 
winding-up order having recently been made against this com y 
ar и of creditors and shareholders were now held at the 
of e Offices, Lincoln’s Inn. The chairman reported that the 
company was re d in November, 1896, with а nominal capital 
of £10,000 in £1 shares, and was formed to carry on business as 


merchants and to acquire inventions capable of being used for any of 
the P of the company. The directors that the object 
of t s formation of the company was to perfect a patent electric 


cycle lamp. In July, 1897, the company registered the Electro- 
ашк Company, Limited, which was now in voluntary liquidation. 
Mr. Hollis, C.A., was appointed liquidator, together with a com- 
mittee of inspection. 


City of London College.—The syllabus of lectures in 
the engineering department (Prof. Henry Adams) Is now issued, alco 
а list of the classes for general subjects. 


Electrical Wares Exported. 
Warr Енина Вирт. бтн, 1897. | WII EAD Берт. бтн, 1898. 


& в. 6 & 
Alexandria. Telep.mat 288 0 | Adelaide . 2,139 0 
Amsterdam... . 165 0 | Alexandria А 0 
Bangkok „. 700 0| Bombay... А 12 0 
Brussels. 15 0 | Bordeaux «„ 10 0 
Calcutta Sn . 78 0 | Boulogne “ies .. 100 0 
Cape Town ... 185 0 | Buenos Ayres . *. 370 0 
С де ese LIIS 8 0 Oalcutta 0 ee 231 0 
Colombo... aus К 71 0 | Cape Town ... * 957 0 
ees 118 0 Co. [II] eee 10 0 
Durban езе [I1] ees 305 0 Oolombo... 600 eee 14 0 
Demerara ee 17 0 #06 [LII] 109 0 
п Teleg. mat... 128 0 | Durban ... Mis * 67 0 
East London .. 390 0 | East London е, 60 0 
Genoa. Teleg.mat. ... 30 0 | Gothenburg 119 0 
Gibraltar à 369 0 | Hong Kong... ow. 15 0 
Hamburg " .. 42 0 | Lisbon eee „ 12 0 
Hong Kong eee eee 15 0 Mauritius PII [II 9 0 
Madeira eee eee eee 12 0 N les. Teleg. mat. eee ín D 
ese 25 0 ap. . ons 
Malaga вео ее oe 75 0 eee вее 22 0 
Malta .. s .. 20 0 | Port Elizabeth ... 852 0 
Miqueson, Elec. cable 15,000 0 | Sevastapol. Teleg. cable1,200 0 
Ostend. 50 0 hu tes 0 
Pas as * 750 0 ga e 44 0 
Port Elizabeth ... „ 92 0 | Sulina. Elec.detonators 65 0 
2 оов 48 0 8 006 eee EL 706 0 
Bt. Petersburg ... ee 112 0 | Yokohama " we 30 0 
T „% 18 0 
8 olm. Teleg. wire 28 0 
- Elec. cable 650 0 
Wallington eee eee S > 
eee eee 8 
Yokohama © % 700 0 | 
Total £20,941 0 Total £7,775 0 


| Educational—The syllabus of the day and evening 
classes to be held at King's in the division of i 
architecture, and applied science, during the 1898-99 session, has been 


issued. and further can be obtained upon appli- 
eim to Pot Berita Fide tne Lom 


* Electricity,” —Messrs. S. Rentell & Co., proprietors of 

our ооп опросы, 2 Уе аз follows:—" We "pr oe on 

u refer to a mee Electricity, Limited." We need 

ашу my that that undertaking is in no way connected with this 
ournal,” | | 


Fire,—A fire occurred at the engine shed of the Elswiok 
shipyard last Saturday, and the dynamos and other machinery were 


The Glasgow and West of Scotland Technical Col- 
lege.—Particulars regarding the classes in applied and general 
science for the forthcoming session may be from our 
“ Official Notices this week. 


Graham, Morton & Co.—We learn that during the last 
ieu e whole of the 5 део property, plant, valuable 
h a stamping, , orging machinery, together 
with the Heslop patent VVT 
Hydraulic Seamless Pres Company, Limited, Black Bull Street, 

dy d vs tig ae Mr Merle a odi = 
engineers and ооп | 
director, informs us that it is the intention of his company to work 
businesses The works were a 


Ё 
1 
5 
E 
ree 
| 
d 
Я 
| 


exerts a pressure of over 200 
dore be чыш со that stamping from the 
done with tho greatest of ease. Кашы uM DINE о еки ш 
be added the manufacture of all classes of elevating conveying 
machinery for carrying materials in large or small quantities suitable 
for collieries, ironworks, and chemical works, conveying barrels, 
unloading boats, paper conf works, refuse destractors, 
and many other purposes. The company make a speciality of the 
а known in gasworks as the inclined retort system, of which Mr. 

raham himself owns many valuable patents in connection with this 
plant, and he has personally erected many large plants for the auto- 
matic carbonisation of coal in gasworks at home and abroad. 


cy with long duration,” and one showing 
drilling machines, and other tools. 
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The London-Provincial Electrica] Company, Limited. 
—The first meeting of creditors under the winding-up order recent] 
Nue MEUM M company was held on Тоу ore Mr. A. 8. 
Осу, assistant offi receiver. The chairman stated, says the 
Times, that the accounts had not yet been filed, and 
meeting would have to be adjourned, as there was not a quorum of 

red on June 17th 


creditors The company was registe 
55 £60,000, to acquire the business of electrical 


E 


pany sale pan £30,000, payable 

the option of the directors, No prorpeotus was ismod, and the only 
o was 

shares allotted were those issued as fully hie 
nominees (£20,000). In April, 1898, deben 
the whole of the company’s asects, were issued as security for the 
cash portion of the price, and on the 10th ult. a receiver on 
behalf of the deben holders was 


| 
i 
i 


company grant 

licenses. lamp is alight the mica cannot be seen. During 

— advantage e for abip lighting pporte for filaments hich 
; от ents w 

been previously in use have mostly been in wire, which conducts 

the heat to the sides of the bulbs and if the wire is not made of 

platinum causes the bulbs to crack. Where there are two or more 


f 


voltage 
cannot 


Ё 
5 
| 
1 
5 


I 

5 

d 

; 
i | 
SE 
ig 


lamp of the Maxim Syndicate with single filament, and to all appear- 
ances no longer or than an ordinary 100-volt lamp. The 
Byndicate have been delayed in the placing of their lamps on the 
market owing to the time spent in waiting for necessary plant and 
machinery for their small works at V but expect within a 
month to be able to supply a limited demand; larger works in the 
meanwhile are to be eq , and a company of £350,000 to be 
formed in the immediate future to manufacture the new lamp, and 
electrical in general Mr. Satchwell is the inventor of the 
FP сар now being used largely by the Sunbeam Lamp Company 
the sole right of manufacture, and some time ago he brought 
out А vertical spiral filament for high voltage lamps, but owing 
to legal difficulties it was never put upon the market. Не вм јок 
recently a new cap for electric incandescent lamps w 
entirely away with of Berry, Pog icra pd чы 
Беса nwa bes very consi experience in 
electric lamp man 


at the Manchester 


New Promisor Мей: at s Баш аге about 
to at 495, anter ; i 
open резни y at No. 428, Burgate, ury, as electrical 


of 15, Barbican, HB. O., send us a list of their patent tive nut-lock 
washer, which has been specially designed to meet uirements 
of fish-bolts, and w ls claimed to combine certain of nut 


and spring power to take up wear of surfaces or elongation of bolt. 


Personal.—Mr. Edgar A. Ashcroft has severed his con- 
nection with the Sulphide Corporation (Ashcroft’s Process), Limited, 
rio stil CCF 
mines, electrical, chemical, and general engineering, 
13, Victoria Street, B. W. : 


ме ош | с London Bankruptoy сеш, 
оп 2nd, on the of & creditor, & o 
was ted in re J. Goodman & Oo., gas and electric fitti dealers, 
48, Street, London, Е.О. The first meeting of creditors 
will be held at Bankruptcy Buildiogs, on September 14th, at 12 noon, 
and the public examination will place on November 3rd, at 12 
noon at same place. 


аты. Жент, ы Rr 
idola Btreet, Westminster. : m 


South African Electrical Notes.—The British and 
— Mime Export Gazette for the current month has the following 
items of electrical interest in connection with South African work :— 


supply and erection of material required by the Harbour Board, bas 
also been —Mesars. Hubert Davis & Spain, Johannesburg, 
are the s tenderers for the electric tramway of East London, 
the sum being £9,673, which a proposed extension would increase by 
£1,862. The motors for this contract are to be manufactared by the 
Hlectrio Oonstruction 3 Limited, Wolverhampton. The 
complete plant of a new drill has been delivered at Johan- 
nesburg, to the order of Mr. George 
Rand.—Orders for the su 


Theft.—A storekee 
the Manchester orks, was on the ist 
Police Court, committed for two months’ im- 
prisonment for stealing 24 tons of waste metal. 


Trackson Bros., Limited.—The firm of Trackson Bros., 
electrical contractors and vm Trini Кишен Street, Brisbane, has 
been formed into a limited lia 17 оша какаш Trackson 


(named Cross) in the employ o! 
Electricity Wo , 


Vacuum Quick-D Apparatus for Cables.— W 
R rying рро к hee and мы 
[] jun., manu- 


closed through conneetion with an air-pump at p with a surface 

condenser (by means of which the exhaust steam is 

уар н coils, e, the quickest and most lete 
e в, € q and most comp 
as the heat in d 
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with the compound, be impregnated 5 in a 


ELEOTRIO LIGHTING NOTES. 


Amblecote.—At a meeting of the District Council last 
week a letter was read from the clerk to the Stourbridge Urban Dis- 
that a conference between the Committees 


appointed to wait upon a Committee of the Stourbridge Council. 


Barking.—The Council has resolved that the maximum 

or ity be 6d. per unit for the first hour, and 2d. 

unit thereafter. Applications had been received for about. 
8-C.P. lamps, and the engineer has directed the contractor to arrange 
for the connections. The mains are to be extended in a number of 

thoroughfares, at a cost of about £800. The 
the question of the amount that would be sa 

extensions to the station at 

between £250 and £300. The cost of such extension would be about 
recen 


Bath.—At a t meeting of the Surveying Committee 
Mr. Matthews inquired if there was any intention to use electricity 
for lighting at destructor works. The chairman said at 
sent oil was in vogue. Mr. Knight referred to the ing held two 
years ago, when Mr. Metsger presented a report showing expense 
of substituting — d would not warrant the Committee making 
the change. After a short discussion the subject was sent to the 
Scavenging Committee. 


a Beokenham.— With se erence to our paragraph under 
heading in our August s which we 


& resolution its 
order, we think that the note must apply to some other 
Council as we are credibly informed uncil has 


Belfast.— The Electric Light Committee is to light 
certain E by means of incandescent electric lamps by way of 


Berlin.—The South American Journal says :—'* The 
Berlin General Electricity Company had presented a petition to the 
Intendant, protesting against his order for suspension of the com- 
pany's works, on the ground that the Slaby system had not been 


gthened 
tions upon the Slaby system, and to alter the existing installations in 
accordance therewith previously to the termination of the works. 
The Intendant had acceded to this request, and had annulled his order 
of suspension of the works.” 


Birkenhead.— Mr. William Bates, resident electrical 


engineer, has a dealing with the increase of 
eni ond лл atan early 
of an additional 150 unit d о. As to the proposed exten- 
sion, provision is made to meet all demands for the next two years 


existing works amounting to £1,512. In order to cover this excess 
and carry out the proposed extension, the Committee have resolved 
кру uo POS LOON Оона Бона т power to borrow a sum 
о 000. 


Birmingham. —St. Martin's Church is to be lighted by 
electricity. The installation is to cost £430. 


Bo'ness Docks,—An electric light installation has been 
fitted up by the Brush Company at Bo'ness Docks, and on Thursday 
night last week a number of the lamps were lighted for the first time. 
There are 20 lamps altogether at the harbour and docks, 16 being are 
lampe of 2,000 C.P. | 


8 
| 
Б 
y 
3 
B 
i 
: 


to 
tu says the Bristol M new works of the Electric 
Laghtlag Committee on Temple Hack are ско у орин and 
machinery, which they hope to get in time for the and in 
w. ope to ge 

October. They will then have & capacity for 80,000 incandescent 
lamps. At the present time they are supplying 54,000 incandescent 
pay the tutte tud мане (ved Spon a very шере ы 

and sin und upon a very p of 
the total outlay for the big works. Even at present they have a de- 
mand for nearly 60,000 lamps, but all are not yet connected, and out 
of these the exact number installed is 54,700. They hope to have the 
whole of the 80,000 installed by the end of the coming season if the 
demand increases af the rate they anticipate. 


Bury.—At last week's Town Council meeting the borough 
engineer and the electrical engineer reported upon the necessity for 
an extension of plant at the electricity works, which had already 
been before a meeting of the committee on August 22nd, was con- 
sidered. The number of consumers had increased from 41, with 
2,481 lamps in March, 1897, to 101, with 6,788 lamps at the present 
time. Ap ons fora further 1,725 8-O.P. lamps had been re- 

ing a total of 8,518, leaving only a balance of to 


E: 


borro powers 
(£30,000) were almost exhausted, there having been up to 
given to 


Bury 8t. Edmunds.—It is stated that on Thursday last 
week a communication was received that the Local 
Government Board had declined to sanction borrowing of 
£20,000 for electric lighting purposes in the borough. | 


Clontarf.—The Township Commissioners on 6th inst. 
discussed the electric lighting question. had asked the Dublin 
Tramway Company to вор y the electric light, but the company 
wrote stating that they not do so. 'The secretary read a letter 
from a London ; to advise the board on the 
best scheme to be ad The board decided to ask Mesers. Porte, 
Sykes & Oo., electrical engineers, Dawson Street, what their charge 
would be for advising on a scheme. 


(Continued on page 382.) 
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THE WORKS OF MESSRS. BROWN, BOVERI 
AND CO. 


l'o English electrical engineers, the words * Polyphase Alter- 
nating Current Machinery” are not, despite their euphony, 
words to conjure with; nay, it is even sad to relate tbat their 
utterance inspires in the breasts of many of this fraternity 
feelings of insular prejudice which place us above and beyond 
all Continental “fads.” The English, they argue, profit by 
the experience of other nations, and do not rush at a new idea 
with the impulsiveness of the foreigner; and, whilst the 
demand for the old style of thing continues large enough to 
fill our workshops, there is no necessity to lay down fresh 
plant and to make new patterns. 


out on his own preserve. Every week we hear of fresh 
advances in the “ polyphase” line in England on the part of 
the Continental and American makers, and the latter have 
been very quietly installing all over the country not only 
American dynamos but American engines, the plants and 
schemes being got ont by American engineers sent оуег to 
England for the express purpose of studying local require- 
ments and conditions. 

However, the above arguments rather belie the title of our 
article ; bnt it is possible that they may be more clearly 
though indirectly brought home to us bya visit to “the 
enemy’s country (where we can see some of the forces and 
organisation at his disposal for the commercial invasion of 
our shores), than by а moral and economic disquisition 
with the help of Board of Trade returns. 


Fic. 2.—FAck PLATE LATHE with 1,500 Н.Р. ARMATURE. 


This theory is no doubt sound, but it can be carried to 
excess; there comes a time when, the success of an article 
having been proved, the public turns to its suppliers and asks 
for this article; if the public is then told that, owing to the 
great demand for the old article the suppliers of the same 
can only make the new article at a price and in a time which 
are both prohibitive, the public—which is not particular as 
to the source of its supplies as long as it gets what it wants 
turns to the foreigner who has the article ready made and in 


large quantities; and, once let the foreigner get a foothold 


in any particular branch of our trade, and it is hard to oust 
him out of it. 

- The signs are not wanting that, unless the English dynamo 
maker looks to himself, his foreign rival will have cut him 


When we emerge from the chalet-like station at Baden, 
20 minutes’ run from Zurich, we see nothing but a quaint 
little town of the usual Swiss type, nestling in a valley and 
up the sides of steep wooded hills. At the bottom of the 
valley runs the River Limmat, whose source is in the Lake 
of Zurich; at times of a limpid blue, at others turbulent, 
muddy, and raging. And thereby hangs a tale. 

Dispersed about the town are various hotels and pump 
rooms for those who take the cure; but it is doubtful 
whether many of those who patronise this charming resort 
are aware of the large works which lie hidden away behind 
the trees on a plateau adjoining the railway, or if they 
associate the rushing Limmat with their immunity from 


smoke and chimney stacks which the presence of Works 
F 
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usually entails. However, “where ignorance із bliss tis 
folly to be wise," except for those who go to Baden on 


business, 


Now that we have got as far as the Works, it woald be as 


well to stop and say 
а word or two about 
their origin, with & 
view to demonstrate 
how rapidly this 
gigantic business has 
been built up. 

When Mr. C. E. L. 
Brown—whose name 
is so justly familiar 
that we need not do 
further than mention 
it—left the Oerlikon 
Works in the autumn 
of 1891, he joined 
his former colleague, 
Mr. W. Boveri, at 
Baden, and thereby 
founded the firm of 
Brown, Boveri & Co, 
Whilst the firm’s 
offices were in course 
of construction, the 
business was con- 
ducted from a tem- 
porary office in the 
Café Sshwert, which 
may thus be described 
as the birthplace of 
the now well-known 
firm. 

Recently this café 
was bought by the 
firm for the benefit 
of their technical and 
commercial staff, and 
it is now known as 
the B. B. C. Club; 
and a very comfort- 
able place it is. 


In the early part of 1892 the new Offices and Works were 
finished as far as existing requirements necessitated, and the 
Works were then temporarily driven by a Marshall port- 


able engine, which 
was also used for 
testing purposes. 
One of the earliest 
orders executed 
was for the first 
two 200-horse- 
power two-phase 
yenerators driven 
by turbines from 
the water-power 
generating station 
on the River Lim- 
mat. When these 
were completed the 
Marshall portable 
was dispensed witb, 
and the motive 
power for the Works 
was supplied  en- 
tirely by two-phase 
motors. 

The power house 
on the river, which 
belongs to the 
Baden Electric 
Lighting Company, 
now contains four 
200-horse-power 
two-phase gene- 
ratore, but owing 


water in the Limmat varies greatly, it frequently happened 
that the wee available was not sufficient for the 
orks and the lighting of the town. Mesars. 


completed 


Brown, Boveri & Oo. therefore decided to put down a steam 
reserve plant of their own, and this has been running since 


last winter. It consists of two semi-portable compound 


men 


| 


Fic. l.—CRaNE WITH THREE-PHASE MOTORS. 


FIG. 3.—MoroR ох CoLuMN DRIVING SHAFTING. 


engines, by Lanz, of Mannheim, of an output of 120 B.H.P. 


each, and driving 
by belt two two- 
phase 80 - kilowatt 
generators. These 
are built for the same 
tension as the high 
tension wires coming 
up from the power 
house, so that the 
steam and water 
power plants may be 
worked in parallel to 
help the town light- 
ing. But as the 
Baden Electric 
Lighting Company 
are now also putting 
down a steam reserve 
plant, all further 
vend as to failure 
of the supply will 
be — 4 
When the power 
house was first 
opened a transform- 
ing plant was put 
down for testing 
three - phase ma- 
chinery. This con- 
sisted of a two-phase 
motor coupled direct 
to a continuous cur- 
rent dynamo having 
contact rings so as to 
give out three-phase 
current. This cur- 
rent was also em- 
ployed for the first 
travelling cranes, and 
has been adopted for 


certain isolated motors. Since then another of these converters 
has been laid down. The size of the Works, however, increased 
by leaps and bounds in direct proportion to the number of 


orders, and as it 
would have been 
absurd to convert 
all the two-phase 
current supplied by 
the lighting com- 
pany into three- 
ph zh е, N 
simply for driving 
the Works, the two- 
phase current de- 
rived from the 
power house and 
the steam reserve 
plant has been more 
und more utilised, 
and the three-phase 
current is now only 
used for testing, 
and for the old 
motors above men- 
tioned. 

At one end of the 
shops is situated 
the switchboard, 
which contains all 
the necessary 
switches, instru- 
ments, &c., for 
working the various 


to the fact that the quantity of circuits, and does not otherwise call for much comment. The 


curreat from the power house and steam reserve plant is sup- 
plied to the works at a tension of 1,000 volts, and there trans- 
formed down to 120 volts by means of two transformers -of 
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100 kilowatts each, four of 40 kilowatts each, and two of 
10 kilowatts each. Another transformer of 15 kilowatts is 
used for the office lighting, and is placed in the engine house. 
. The following is the total number of motors installed :— 


Three-phase motors. 24. Total power ... 97:5 НР. 

`` Two-phase motors ... 37. Tetal power .. 4080 НР. 
Two-phase motors for 
the two to three- 

phase converters ... 2. Total power. 500 НР. 


It will thus be 
geen that there is a 
total of about 558 
H.P.“ installed in 
all, consisting of 
458 Н.Р. on the 


two-phase circuits, 
and nearly 100 H. P. 
on the -phase 


circuits. When to 
this is added the 
power used for light- 
Ing, it will be seen 
that the transfor- 
mers mentioned 
above would have 
all their work cut 
out to keep every- 
thing going at once, 
if such an improb- 
able demand were 
ever made on them. 
The lighting of 
the Works is effected 
by means of 830 
incandescent lamps 
and 90 arc lamps. The latter are of the well-known 
Körting & Matthiessen type, and аге run three in series across 
105-volt mains, in itself a not discreditable performance. 


— 


Fic. 4.—Part or Winvine Suor wir n 1,000 H. P. Moro. 


culverts with cover plates. Bare conductors on porcelaia 
insulators are used and the wires аге run up the columns 
which support the shops—for the purposes of. lighting, aud 
are protected by means of casing where within reach. The 
lighting is throughout on the two-phase circuits, half on 
each phase. ! Do 

The deve'opment of the single-phase moto: was the work 
to which Mr. Brown chiefly devoted himself after his 
establishment in Biden. Early in 1892 the present form 
of asynchronous 
motor was first 
adopted, though for 
some time after ex- 
periments were 
made with various 
forms of synchro- 
nous motors with a 
view to improving 
the power factor. 


Bat other disadvan- 
tages prevented 
their adoption as a 


standard type, and 
the attention of 
the firm was de- 
vot:d more particu- 
larly to the perfect- 
ing of the asyn- 
chronous form. 
. The present dis- 
osition of the 
orks is as follows: 
—Along a private 
road run the engine 
house, offices, wiriug 
store and patternshops. Behind these again are the buildings 
for the new offices and also the main workshops. Oa both 
sides of these, and parallel to the private road run the rails 


Fic. 6.—SwiTcHuBoARD Shop. 


Al the mains which supply the shops, whether for light- 
шр or power, are run along the floor of the shops in iron 


direct on to the railway sidings. At the end of the road 
and of all these buildings is situated a large yard where 
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heavy castings are stored, and then the Brugger Strasse cuts was, until quite recently, entirely absent from the establish- 
across at right angles and divides the new foundry from the ment—and even now it is not continuously used, and the 
rest of the works, to which it is connected by the akore- engine house is quite separate from the shops. The appear- 


mentioned rails. ance of these 
The present when fin fall swi 
offices consist of a — - P3 e c" m wm A is, however, a thing 
three storey build- to seen rather 
ing, the ground than to be described, 


floor being devoted 


and to the visitor 
to the commercial 


the effect is ao sur- 
prising and over- 
[s powering that it 

e. ^ takes some time for 
Aj the impression to be 


| 
department. The : 
first floor contains > K Weis — ^w | 
the Principals’ EL imm poe có 7 
the Principal!’ 00 ЕРТ | 
estimating depart- | 
ment, and the cor- | 
respondence offices. 
The second floor is 
wholly oocupied by 
the drawing offices, 
divided into genr- 
rator, motor, trans- 
former, and switch- 
board departments. 
On the flat roof is 
a glass house for 
blue printing. The 
new offices referred 
to before will be 


fully realised. The 
different bays are 
e 2 spanned by travel- 
ling cranes of 
various powers, dis- 
tributed as follows: 
Erecting shop, 
one of 30 tons, 
Heavy turnery, 
two of 15 tons each. 
Wiuding shop 
and testing room, 
two of 10 tons each. 
Other shops, 10 
cranes of 3 and 5 


е Fic. 5.—Part or WiNpiNa бнор with 1,200 Н.Р. GENERATOR. | iis И 
sent ones to which cranes are mostly 


they will be connected by a bridge. They will be ready for driven by hand gear, two of them only being fitted 
use early next year. with motors for the lifting and lowering motions. The 

The pattern shops and various stores facing the private larger cranes are worked entirely electrically, a view 
road are two story-buildings. The main workshops cover an оѓ the crab being shown in fig. 1. One feature of 


Fic. 7.—ERectinc Өнор. 


area of 12,000 equare yards and consist of 15 bays. They these cranes is that separate motors are employed for 
are exceptionally well lighted, and present an appearance of each of the three motions, to that the failure of one 
light and cleanliness not often seen in engineering Works. motor would not mean the entire failure of the crane. The 
This is to be attributed in great part to the fact that steam motor for the longitudinal motion of the whole crane is placed 
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The machine tools in the shops number about 500, of 
which some 150 are lathes of various sizes. The two largest 


is secured, as 
the direction of the cone pulley 
neath. This spindle is su 

000 KV 


pact arrangemen 
Bat the majority of the tools are driven from line shafting 
having one motor for each shaft. Such a motor is shown in 


-cage " rotating parts, 
lifting them во as to slacken the 
They are carried on vertical slides on the columns, 
and, on starting, the weight is taken by a crutch; after 
slackening the bolts holding them to the slides, they are 
ee а In order to diminish the starting current 
ae ‚ the transformers supplying these motors are р 

with a middle terminal giving 50 volta or abont 


tightened by lowering the motor. The newer motors are all 
provided. with wound rotors, having sliding contact rings for 
ume with starting resistances. The of the motors used 
for driving lines of shafting varies from 15 to 20 H.P. 

As about 85 per cent. of the firm's work consists of alter- 
nating current machinery, and much of that multi 
motors, the sheet metal shop is considerably developed, and 
contains many ingenious machines. The discs of metal 
which are to form both fixed and rotating parts of the 
finished motors, are first with two sets of holes— 
the outer circle for the fixed and the inner for the 
: ed at the rate of four holes 
a time, and in the newer machines the foed from one set 


an 
to be turned down after the pun are put up together in the 
armature, so as to leave the millimetre or 80 of clearance 
i motors work. After being put together, 
the holes are, of course, filed out, во as to leave a smooth 
By the above operation it is obvious that a 
pr кое. А 
view of part ereoting is given in fig. 7, 
and speaks for itself. 8 З 
Two views of the armature winding shop аге given in 


figs. | 
It will be seen that the“ hole or * tunnel" wound arma- 
ture is отет Ben i tees The armature in fig. 5 
* ich no 


1 
j 


is for a 1,200-H 1 for power distribution in the 
city of. Lyons, of less than eight have been sup- 
plied, while six similar ones are being delivered to the city 


vered 
dentrifugal pump. This is the largest induction motor in 
the world. Ut wi b windings 
come straight out, while those of the other are bent round 
to avoid them. i 
iron cores in tubes of highl i ial, 
which is tested to at least pablo die tenaton Of the machina 


8 very com- 


The motor will be ran on the 2, 
of the Ohévres plant, and in connection with this plant the 
firm have now in hand a new switchboard to old 
one—dealing with 20,000 H.P. of generators, as well as a 

number of feeder panels, &o. The whole t 


sheaves, which are advanoed by a leading sorew. gr 
wheels are provided to adjust the feed to the diameter of 

wire, and at the end of the spool the is re 
just as on a screw-cutting lathe. Each such lathe i 


i 


"The tasting mu M Mad sp will de various 
testing room up with a 
ЫШ шшш ш or kotne 8 
A 25-H.P. motor is fitted with cone pulleys for obtaining 
fine graduations of speed. Larger generators than this are 
tested by another motor, worked directly from the high ten- 
sion eei agir alternators "is ышы windin 
are em or testing motors; by connecting these up in 
various ways, and running them at different speeds, all 
different tensions and frequencies may be obtained. 7 

As the firm makes a speciality igh tension work, a 


d 


department in the room is devoted to the testing of 
the tubes, &c., emplo in the winding of high tension 
machinery. For this a transformer is used, giving 


machinery, sc 

hed without further loss of time. 
he switchboard ent (see fig. 6), has been de- 

veloped owing to the difficulty of obtaining from indepen- 


dent manufacturers the high tension лн required for 
the various work of this description undertaken by the Firm. 


crane and 
blowers and the lift for pig iron, &c., are worked by means 
of two- motors. or drying large moulds, small port- 
able furnaoes are employed, own by fans mounted on a 
base with a motor, the whole forming a very handy arrange- 
ment and saving а good deal of ing of the moulds to 
bring them into the stoves. 

The works now employ about 1,000 workmen, and the 
branch works in F ort—astarted in 1894 when the 
contract for the central station was obtained—employ about 
200 men. 

Since the beginning of the works, 4,500 generators and 
motors have been turned out, aggregating a total output of 
230,000 H.P.; and 2,800 ormers, of a total output of 
86,500 kilowatts. In these figures the output of the - 
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fort works is included, but it is very small compared with 
that at the Baden works. At the present time the firm has 
upwards of 20 machines of 1,000 H.P. or over on order, in 
the Works or hi erected, and from the present &tate of the 
market and the demand for electrical machinery, it is not 
probable that the yearly average output, which has con- 
. .tinually increased since the firm started, will be in any way 
diminished. 

It will thus be seen that during the nine of the firm's 
existence the yearly average output has over 25,000 
H.P.; and taking into acocoant the fact that during this 
comparatively short time the Works and the firm's reputation 

have both had to be built up, this figure is little less than 
remarkable, 
As the firm do not generate their own motive power exclu- 
sively, but have to pay the Baden Electric Lighting Company 
for the current derived from water power, no fi as to the 
cost of driving the shops electrically would be of much value 
for comparison with the brake horse-power rate of steam-driven 
sh It may, however, be stated that Messrs. Thomas 
Richardao n & Sons, Limited, of гареро who have been 
appointed Messrs. Brown, Boveri & боз. {в for the 
nited Kingdom, have recently installed a polyphase motor 
plant for driving their works, and thereby save 100 tons of 
-conl per weck. 


Polyphase work has become almost universal on the 


Continent since the famous Frankfort-Lanffen installation ; 
whilst, en the other hand, it is yet hardly thought of in 
Eogland. If,therefore,the description of these famous Works, 
incomplete though it is, will cause some of us to think a little 
more, and by Se praep to verify Kant’s theorem, that 
nothing exists which 


not first been made 7 ahi to our 
senses, it may be said to have achieved a useful purpose as 
far as our country is concerned. 


ELEOTRIO LIGHTING NOTES. 
(Continued from page 376.) 


Cerk.—The chairman of the Cork Harbour Board made 
some remarks last woek re the improvement which is to be made in 


the Е eg Sa the quay by the use of 5 The whole of the 
quay is to be electrically lighted, and the Lighting Company 
is to get the work done as quickly as possible. 


Coventry.—A start has been made at Coventry in laying 
the new cable. Although the tender of the British Insulated Wire 
MT яве ted on July 15th, six miles of cable have already 
been delivered, and but for a y in the delivery of the troughing 
in which the cable is to be laid, a start would have bsen made three 
weeks ago. The high tension cables are to be laid on the solid system, 
instead of being drawn into pipes, as were the original] rubber-covered 
cables. The work is under superintendence of Mr. G. 8. Ram, 
manager of the Coventry Electric Light Works. | 


preheat е чон оссе to the extension Te the 
lectri to Norwood ; the 
cables having been laid down in the principel тода ^ СЫ 


Cults.—Meears. P. O. Middleton & Co. have entered into 
pon o the electric light station at Culte, Deeside, known as 
Aram pas i ee kin we pater 2. 
on . , 
important alterations and extensions. — d 
Dumfries.—The Dunfermline Burgh School Board have 
had under consideration a proposal to light by electricity the new 
Technical School which is V audeas by E AMEN Oarnegie, of 


q 
charges, it has ‘been VF to an installa- 
tion sufficient to meet all requirements co with instraction in 


Dundee.—At a meeting of the Gas Committee last week, 
Mr. W. H. Tittensor, electrical engineer, reported several applica- 
tions for a supply of electric light without the old area in the neigh- 
bourhocd of West Port, Lochee Road, and Bell Street. A petition 
was enclosed signed by a number of the persons, who stated that 
they were anxious to secure toe supply for the coming winter. 
Tittensor stated that in order to provide the supply asked it would 
be n to sanction at once the laying. o. i 
mentioned in a report on electric lighting which he submitted to the 
Oouncil on April 5th. Mr. Tittensor, in dealing with the question, 
stated that the plant at the electric station would be almost fall 
loaded, and that the present mains, owing to the demand, 
especially during the past year, would be overloaded. . Tittensor 
recommended that the distribution mains be looped by & new main, 
at а cost of £300. The cost of the extensions referred to in the 
minute of April 5th and those just mentioned were approved of by 


the Oommittee, and they recommended that the work be carried 
out by the Gas Commissioners, the total cost of the undertaking being 


Eccles.—Mr. Clirehugh, electrical engineer, to the 
Electric Lighting Committee that the various contracts in connection 
with laying down an пеше risas разе are progressing favour- 
ably, and he considers the Committee be in & position to supply 
electric current about the third week in Beptember. The 
have been laid from Peel Green to Eccles Town Hall, a distance of 
nearly two miles. Mr. Leonard Harvey Oombe, who has been acting 
under Mr. Clirehugh as clerk of works at the generating station in 
Cawdor Street, Patricroft, has been appointed electrical engineer to 
the Corporation at a ае £150 perannum. Already there аге а 
large number of app ns for the illuminant. ' 


Gloucester.—Mr. Dancey attended before the Electricity 
Supply Committee recontly, and submitted , Specifications, and 
of quantities for the buildings required for the electricity works. 


Greenock.—The Electric Lighting Committee has re- 
ceived 30 applications for the post of resident electrical engineer. 
The Town Olerk and Councillor Cameron are to p a list of the 
jun &c., of the various candidates, and submit it to a 

uture meeting of the committee. 


Heckmondwike.—On Saturday Mr. F. F. Smithson, 
ident of the Heckmondwike Oo-operative Society, laid the foun- 
tion stone of an electric light station at the Central Stores, Heck- 
mondwike. The scheme is to cost some £3,000, and a 500-light 
dynamo will furnish current. The stores are to be fitted with 440 
16-O.P. incandescent аре ае the front of the shop will be lighted 
with six arc lamps of 2,000 O.P. 


Kirkealdy.—At a meeting of the Ratepayers’ Association 
on Thursday last week a resolution heartily approv- 
ing of the introduction of the electric light and tramways was 
unanimously passed, and a hope was expressed that, sh the 


original scheme 
cost of £100,000, because it then covers the whole of the extended 
h. The curtailed scheme excludes entirely the Links and Dysart 
sections. There is a strong public feeling in favour of the scheme, 
although there is a division of opinion as to the advisability of the 
Oorporation taking it up. 


men Committee, it was decided to appoint Alderman Wigram and 


Oouncillor Wilson to attend the meetings of the directors of the com- 


matter was . 
Holmes, vid , and Mr. Obarles R. eer ys rir at 
intendent of street lighting, for a report. It is understood bea ( 
will make experiments as to the most suitable lamp that can be 

Extension of mains in several thoroughfares has been resolved upon. 


Mansion Lighting.—Mesara. Drake & Gorham are 
their esr m ng t. busy 


During the last few days they have 
commenced work at Wil rley, where they are 


lington Hall, sh 
araling plant for 210 lights, and Mr. H. O. Stephens, M.P., has 
entrusted them with the first instalment of an installation consisting 
of a 20-kilowatt dynamo with the necessary accumulators and other 
borough for some 900 or 400 lights, and are putting in a complete 
ugh for some or i are pu a com 
installation, leum engine, for Mr. J. A. Brooke, J.P., 


Newington.—The Vestry of St. Mary, Newington, are 
зл з аа 

vio engines, rs, с or 
an installation of 40,000 8-С.Р. incandercent lam Provision will 
be made in the first instance for supplying en equal to 10,600 
8-O.P. lamps. It is anticipated that the station will be ready for the 
supply of energy by January next. 


р There are over 700 incandescent lights in 
the interior of the buildings, and eight 2,000-0.P. arc lamps are used 
for Шаша шо outside of the premises. The plant comprises a 
dynamo driven by means of an 85-H.P. gas engine. 


Peterborough.—A further hindrance to the electrio light 
scheme for Peterborough has now been caused by an unexpected 
development. The Town Oouncil of the city had commenced the 
foundation work for their electric light station-on land adjacent to 
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Ens чы oe Railway, but have since received an intimation 
Har eg fe у Mabe require the site for an extension 
of their main 


ration have in consequence decided to 
sell, so that once more the scheme is delayed for want of a site. 


Queenstown.—At a recent meetin ng of the Town л 


ишкс е Зоя Olerk said he visite 
— the indenture of the electric lighting scheme be sub- 
ascertain 


gineer, to 
He pointed out that Mr. Warden-Btevens, ере 
pe was an engineer, and Mr. 
written to an engineer in Dablin as to the probable cost. 


Redditeh.— Last week a Local Government Board inquiry 
EFF for sanction to borrow £11,000 
purposes of electric lighting, and £32,500 for the purchase of land 
for electric lighting and other purposes. 
3 publio meeting was held on the lst inst. to 
discuss whether tbe terms off by the Ryde Electric Light and 
Power Company, Limited, should be accepted or not, ang whether 
the Town Council should assent to the company's a applica- 
proposed’? " That thia meeting of fatepayers is of opinion. that the 
B of ratepayers is of opinion tha 
ү, offered by the Tlectrio poA d and Power Oompany 
Тоос. кке коре апа ко este the Town Ooun 
to assent to com applic sation to the Board of 
Trade for a Дане, xix electric light in Ryde.” In the 
course of the the discussion nearly half the audience left, and on a vote 
taken the resolution was carried, 48 being in favour, and 23 


Saloni e Electric Light Committee has received a 
V £33,000 be ы Шам 5 00 
being for the establishment of three battery sub- а Fore and £10,000 
for land for the new generating station). 
Salisbury.— The Salisbury Electric Light and Sua 
pany re ке aiia d Town Ooendil a scheme „зарру 
mates for lighting the various roads and streets in the city. 


Pide erp ha 2090 Соо пая given the гоа for 
the ligh Salisbury oted 
A again £1,024 cha quoted by the Electric Light Oom x PAST. 
“Staines, The District Cauncil will not approve v ‘the 
application of the Electrical Power Distribution Company for a pro- 
visional order, for that body considers that any such powers should 
be in th in the hands of the municipality. 


— Пе o ayen of electric lighting in this 
has progressed bey sell ae the has been 
caverta into a ee ea te 


R 


ty 
Oompany, Limi The applications for shares bave 
Seeded the Gt o VVV 


regret are to be sent out 
Tekio.—A daily pales rary says that the Tokio 
F vidend at the rate of 10th per 
cent. per annum for the past half-year. 
Tunbridge Wells.—A corres er “ 
Electric Ligh Committee of the 
have decided to devote the sum of E900 (instand G £450 originali] 
VV hting towards the general 


ABIRE —Though the multifarious applications for oon- 
x be be obtained н Hd ri seriem Bartlett from 


In 
15 
p 
T 
i: 
i 
| 


Balonica. This isa 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Acerington and Rossendale.—In both the Accrington 


and Parliamentary divisions the steam tram service extends 
for miles. That ро the Accrington Tramways 
Company, over nine miles, and in one di 


connects with the Teg eg a домей; m 
systems. 3 en other boroughs are urgen 
the establishment of electrical works for refuse destructo a 

and public lighting. The latest development is a syndicate for the 
taking over of the Accrington trams undertaking, and as soon as the 


` the construction of lines from 


Oo tion electric installation is in operation an attempt will be 
to work the tram traffic by the electric overhead system. 

The Oorporation of Accrington have the right to acquire the tram 
service on the lease to the company running out in some seyen years 
or so. Their power extends from Aoccrin to Baxenden in one 
direction, and then Haslingd кө сото 
running over their roads to Ra 

ut down the lines from Haslingden to Rawtenstall. The scheme 
or electric traction over this wide and important district would 
company and the а акма namel E 
company 6 в namely, A 
Rawtenstall and Oh 


the difficulty of could be overcome, and trams 
чка кын ры ligh done Dy емен power, this: Чина wWoald 
у 
Belfast.—At the last meeting of the, Corporation, 


Councillor Andrews moved the adoption of the minutes of the 
Electric Committee.  Refe between the 


to be of the tramway com- 
sige pry (eect Aig oe rg ET The director of the 

Tun. onus on the Cor- 
poration. That was the position they had always taken up, and a. 


5 section 8 the public were cuu m by Ма 
reports promulgated n e 

hed i day ee may i Ds none ы ae 
ment, an 82 u 

caused 4 A dae in far gren ian to 


the offer made by the Oorporation. It seemed to him, judging from 
iar Dad EEEn мешр юн t, that they might expect 
electric traction a the year 1907, but not sooner. ' 


Corporation 
before the details of the 
also that the dib oon mitten already charge 


s Committee on the 6th inst. 
extension of tramway facilities 

ted the scheme so far as concerned 

to Whetley | 


Bradford.—The Tram 
discussed various proposals for 
in Bradford. The committee 


and Mr. J. H. Oox, the city or. It is inten to use 
where the new lin arp but 


355 The 1 ота сех me ш Board x 
suggesting, the probable genera tion 

authorities of mechanical traction upon tramways, that 3 
introduce a Government measure, giving the local 5 the 


necessary powers, and thus save the expense promoting 
кре separate Bills, The The Highways Committee confirmed the Town Clerk's 
on. 


. Gateshead, —At a meeting of the Parliamentary Com- 
mittee of the Town Council last week, it was decided to take steps to 
obtain expert evidence as to the cost of laying down plant for the 
overhead electric traction system on the tramways, the probable cost 
of buying out the present company at the end of the term, and the. 
advantage to be ed by тыш the trams and supplying electric 
lighé from one generating sta 

Gravesend.—The Drake, & Gorham Electric Power and 
Traction Company, Limited, have informed the clerk of the Gravesend 
Town Council and the Northfleet Urban District Council of their 


intention to apply for a provisional order under the Light Railways 


Act, for power to construct by clectric power on the overhead system 
certain extension lines set out in a plan. 
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Halifax.—The municipality is about to begin the work 
of its tramways now assured that they will 

& pa concern. two ons now working are the 
Railway Station to King Cross and to High Road Well During 
eight weeks’ running the weather has been fine, the result being that 
week during the last four weeks, but this 
to continue. The total weekly cost of the 
two sections, that is, including interest and sinking fund, is, accord- 
ing to the Bradford Observer, a little over £170 per week. 


Johnstome.—The Light Railway Commissioners have 
intimated that the Board of Trade will sit on ber 20th, for 


the explanati by the Council, who 
will meet with representatives of the Glasgow Corporation. 


Electric instructed 
to visit Hamburg and inspect the there. The Electric Light 
Committee, however, thinks that such a deputation would not be 
large enough, and pro itself to a t & small sub-committee 

at ter date, probably in conjunction with the 


Southport.— During the past 12 months the British 
Blectrio Traction Company, London, have been carrying on negotia- 


verpool M. two tram ystems in tho bonne the the 
Li ercury, two way 6 e South- 
‘tramways Company and the Birkdale and Southport Tramwa 
pany. Electric Com have in the case of 
former company approached the individual shareholders, and have 


. 
Г 
i 
| 
E 
3 


concern, 
the purchase of the com 


it 
ir 
: 
І 


y at а price which will 
£7 10s. for £5 share. The London 
undertaken these with the knowledge 
rt Town Oouncil have recently made application 
order for the construction of a system of electric 


f 


J 
ЗЕ 


ion of purchase at the price offered by the London 
company, but it is not intended to exert their powers in this respect 


TELEGRAPH AND TELEPHONE NOTES. 


„ савана ihe Sydney Morning fei lea 
contained wing: — The insecurity occa- 
sional edad of our cable ccmmuniostion with the reet of the 
world are attention in two of the colonies just now. In 
Bouth Australia the authorities are just starting to duplicate the 


overland line. 1 months ago, while the Conven- 
tion was sitting in Melbourne, three or four interruptions occurred in 
the cable and the New South Wales and Victorian del 


duplicate the overland line; with the object, as Mr. exp 
to the gratified South Australian Assembly the other day, of taking 
the wind out of the sails of those proposing alternative lines. What- 


ever the object, the d on is . Inthe 
when a 1 cn Pert M o а 
Australian circuit was p found to be 


now when the interruption season 


Е 
г 
f 
PEN 
1 
Я 


d 
Е 
: 


some thing is that the interruption sesson is en the 
most in news is . Bat all the overland lines in the 
world will be of no use to us if the cable is cut. And it is just here 
that the Brisbane Chamber of Commerce wants Queensland to take a 
hand. This Ohamber says that, ia view of wars and the 
other familiar reasons, the Pacific cable sho be laid down. The 
enterprise, it is claimed, would pay from the start. The initial cost 
would be about £1,600,000, but the business that would be done 


л 
g 

| 
M 
“i 
ЕЗ 


| 
E 
i 
1 
! 


through pomibly territories 
is liable at any moment to be соё; everybody knows that the Pacific 
cable project is leas open to this objection, besides bringing Australia 
more closely into connection with America, and yet we are prepared 
to let the present unsatisfactory state of affairs continue." 


Glasgow Telephones.—The Telephone Committee of 
Glasgow Corporation last week approved of a letter to the Duke of 
Norfolk renewing the application for a license for Glasgow city and 
suburban districts included in the exchange area. 


The Pacific Cable.—A New York correspondent of the 


the 
Oarolines, Manila, and Japan, a duplicate system is now arranged for 
connecting Japan with Silka and the Aleutian Islands. Surveys will 


According to the New Zealand press the Premier recently 
stated that the Government adhered to the Pacific cable scheme. 
He also said that a conference of with the 


about to be held, and that, in view of the favourable f 
between Britain and America, there was reason to believe 
something definite would be 1 npon as regards the American 
cable from Ban Francisco vid Honolulu. x 

sident of the Pacific Cable Company, omar aia for Japan to complete 


Telegraphic Interruptions and Repairs :— 


CABLES. Down. Repaired, 
West 
Bt. Oroix-Trinidad eee Nov. 90th, 1806 006 coe 
Amason Oom cabloe— 
Cable Gurupa... June 8th, 1898 
Accra-Kotonou aes ats = 8th, 1898 . wes 
opar rei due © . 10th, 1898  ... vs 
Bissao " „ June 3186, 1898  ... 
CONTRACTS OPEN AND CLOSED. 
OPEN. NN 
Aberdeen.—The Corporation invites tenders for the supply 
for one year, of electricity supply meters, house fuse boxes and house 
service cables. Mr. J. A. city electrical engineer. See our 


“ Official Notices " last week for particulars. 


r.—September 10th. The Corporation is inviting 
tenders for the supply and erection of two water-tube boilers, 
and other pipes, pumps, &., two 60-kw. dynamos, 
balancer crane, switchboard, accumulators, 
mains, ёс. Consulting engineer, Ms. Y. Н. Medhurst. See our 
“ Official Notices” August 12th, for 

Belfast.—September 12th. The Belfast Harbour Com- 
missioners invite for the supply of 50 electric light masts 
(tubular) Specifications, &., from Мт. G. F. L. Giles, 
engineer. Tenders have to be sent to Mr. W. A. Currie, secretary, 
harbour office. 


pida рр in the new Flemish theatre in that town. Tenders 
to L'Hotel de Ville, Ghent, Belgium, from whence particulars may be 
obtained. 


Bexhill.—September 28th. The District Oouncil is 
inviting tenders for the supply of water-tube boilers, dynamos, and 
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balancer, switchboards, accumulators, cables, pipes, lam d 
Specifications, &c., from the consulting e Mr. A. ff. 
39, Victoria Street, B. W. 


dhent.— October 29th. The Ghent Munioi 


Tecde: eptember 20th. The Council require tenders 
for the supply of poles and trolley wire and attachment in conneotion 
extensions. Particulars from the repre- 


ndo 5 . for 5,000 incandescent 
electric lam Consulting engineer, Warden-Btevens, А 
Victoria lera Suat, 8 W. Beo our Oficial Моше” this week fo 


Kingston-upon-Hull.—September 80th. The Corpora- 
E "aren platforms 45 electric motor cars, 20 trailers, 
Bpecifications from Mr. 


ight 
County Dublin. See our u Official Notices” this week for p 
Rathmines and Rathgar.—October 5th. The Electric 
Oommittee 


Lighting is inviting tenders for the supply and erection 
of Lancashire boilers, mechanical stokers and o boiler house 
also high speed steam d ; lant, overhead 
veller, switchboard, underground cable work, ca posts for 
t street lighting, street m and incandescent lamps 


шау е ee nee, нош, ым fender are VO: De sent оз 
Draila, Boumania. 


Torquay.—September 19th. The Electricity Ва 


Committee wants tenders for the su PEE ор meters 


CLOSED. 


MR T Lighting Committee reported to the 
Shoreditch Vestry on Tuesday, having considered the following 
tenders for the supply of new boilers for the electric light 


R. Taylor & Sons 8 
E. Danks & Co. ee ee 8 
J. Fraser & Son T a — 4 
Fleming & Ferguson, Limited . s% oe e 4, 
Tinkers, Limited ex . ee .. 4 
8. Hodge & Sons, Limited ws 5 
[е кошш со пим в a sic Б, 
J. Jones & Sons ET ae oe .. 6,300 


Having been advised thereon by the consulting engineers, the Light- 
that in accordance with the a given 

had the tender of Messrs. R. 
peas He £3,410. On the recommendation of 
their action in the matter. 


Committee reported u the undernoted 
tenders for the supply of transformers: im 


The General Electric Company, Limited 
The Electric Construction Company, Limited 
Thomas Parker, L 


trom Electric Manufacturing Com- 


оооооооо? 
ocooooootf 


Having regard to the (— good work — the Elec- 
tric Oonstruction Oompany on previous contracts, . 


advised on the matter by the consulting ting engineers, the htiog 
Committee announced that, in conf with the authortt of the 
Vestry, they had accepted — the tender of that company for £2,747, 
and the Vestry — their action 


in this respect. The Lighting 


кез 


Brighton. — The Town Council recently considered 
steam coal i 


tenders for the su of hard for the Corporation elec- 
tricity dr d Mcr Dal AO fo Causey otal 
at 18s. 10d. per ton, was accepted. О 
West Hartlepool.—At а meeting of the ne Harti 
ar зе оа ter Mr ar aren Gth, the tender of the 
orsfall Furnace Syndicate, Limi or the erection of a 
FCC The work will include 


principals, inclined roadway. 
works to be maintained by Shee 


NOTES. 
The British Association,—There is little doubt that the 
Bristol m will form one of the most important: 


ings of the British Association during recent years. Not only 
from a numerical point of view is ien meeting remarkable, 


surpass the figure 
ded he People' 
0 "io hear ir W. Beni? presi- 


dential Асы and ji 16 is hardly necessary to ls d that 
some of the points raised will form a series of 
controversies which will last for some time to come. From 
i ae eas Go a oe 


Шо, е lena Pare всіепее vin pos Jd 


be enriched bY : agire reg niger a on ү lle 
magnetism, whic es y at versity 
The discussion will be based on an address by Prof. 
гета а "P 155 мог * on The а ive 
HMM 0 an ort Magnets, a 
At R. Аянов S ч ps раа of 
of Constant ntensity under Changes of Tempera- 
A joint discussion with Sections A and G on “The 
Magnetic and Electro поо Actions of Electrical Railways” 
takes place next Tu and, providing electric tramway 
men take part some ове results ought to accrue. 
ue VVV 
echanical Science Section (G) : — Siemens, 
“ Elec Power in Workshops ” Me A E Gibbings, 
* The Application of the Eleotrio Motor to mali Industrial 
Purposes and its Effects on Trade and on the Community 
generally”; Mr. W. Geipel, “Electric Power and its Ap- 
plication on | the Threo-phase System to the Bristol Waggon 
and Carriage Works" ; Mr. H. Faraday Proctor, ** Notes on 
the Electric Lighting System at Bristol, with special referenoe 


to Auxiliary Plant”; Prof. J. A. Fleming, * Corrosion of 
Gas and Water Mains by Earth Currents from Electric 
Tram Lines " ; Mr. T. G. W. Aldridge, * Combined Eleotric 


Lighting and Power Plant for Docks and Harboars" ; Mr. 


A. H. Allen, * Electric Canal Haulage." 


Economy of Electric Driving.—It i is reported that at 
the Baldwin Locomotive Works there are 215 motors, of a 
total of 700 H.P., for driving cranes and machine tools. To 
keep this in motion and repair only, requires the services 
of two men, with a third the time of another man, the 
annual cost, labour and material, being £500. Smaller 

and large machines had separate 
motors allotted to them. A 70-inch wheel lathe required 
1*5 H.P. to run it empty, and 6:2 Н.Р. to run it under the fall 
load of two cuts j-inch deep on a 56-inch wheel, A frame- 
alotter with 18-inch stroke, taking a heavy cut, absorbed 10:8 
H.P.; when light, it absorbed 2:8 HP. only. A large 
double-frame planer, with two j-inch cute, absorbed 11 and 
21:6 H.P. empty and loaded. A drill required 2:80 H.P. 
when drilling a 21 hole, and 0:97 when running light. To 
bend eteel plate 11/16 thick by 10 feet 6 inches long, took 
19:8 H.P. The empty eiim required 4:5 i To 


shear ү; steel uired 19 H.P., while the empty 
machine required уч H.P. 
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Town v. Country Life, and Electric Tramways as a 
Remedy.—There has beeh some oorrespondence in the 
Times during the past 10 days on that very interesting topic, 
town versus country life. Several writers, including Мг. 
Emil Garcke, have dwelt upon the desirability of placing 
the telephone service within the reach of village com- 
munities as one means of preventing the removal of so many 
families into the large towns. But Mr. Garcke draws atten- 
tion more especially to another remedy, viz., “ that of afford- 
ing easy, quick, and frequent means of transit between 
villages and towns, which can now be so well carried out 
under the new Light Railways Aot with the aid of electricit 
as a motive power, provided our municipal authorities will 
not so many obstacles in the way." He proceeds to 
anathematise the municipalities for the hindrance which 
their own schemes cause to private enterprise. He says:— 

The present ten to municipalise threatens to 
к» our villages 

gu 


reasons, go beyond t] boundaries, w i 
electrical tramways is left to private enterprise, there would be no 
such obstacles to urban tram 


is carried too far when municipalities enter upon un gs which, 
for their proper de ment, require to be carried beyond the 
municipal statement applies equally to the sug- 
gestion made ur muros ! dent to оде vilagos а tele- 
pas service. the development of telephone is left 

the handa of munici towns and villages suffer, 
and if publicó on is against the telephone business ing in 


of a most 
2 hes question, which will arise for coneideration over 
and over again in connection with the development of 
electric traction in this country. 


Glasgow and its Tramways.—The protracted strife 
which arose over the question of mechanical traction for the 
Glasgow tramways a year or two ago, will be well within the 
memory of our readers. The result of the investigations was 
the adoption of the electric overhead trolley system for the 
Springburn section, and this line is now being constructed 
and equipped. It appears, however, that yet once more the 
whole question of mechanical systems is likely to be ге- 
opened, for the Council has just been considering the 
following resolution, moved by Mr. Gray :— 


ment, at such time, place, and on such terms as ma be agreed on, 80 
that uate parison with the overhead motor may be 


Mr. Dickson, who seconded the adoption of this resolution, 
remarked that өн. choad inquire thoroughly into the 
systems of tramway haulage which obtain on the Continent 
and in America before committing themselves to the adoption 
of any parioa motor. Dr. Colquhoun moved that the 
matter be remitted to the Tramways Committee. Mr. Paton 
intimated his willingness to agree to this course, and the 
suggestion was unanimously approved. We should have 
thought that Glasgow had collected enough information 
regarding American and Oontinental systems. It seems 
sheer waste of time and money, not to speak of the absurdity 
of such a co if the Glasgow Corporation re-opens the 
matter before it has had any experience with its Springburn 
trolley section. Wait and see of what the trolley is capable, 
is our advice; then at a later stage, if it, under proper 
management, proves a failure—an idea which we can hardly 
entertain for an instant—the merits of other methods may 
be again considered. | 


The Late Dr. John Hopkinson.—At a о meeting 
of y Council of E 5 of а agineers, held 
on Au 81st, the following resolution was passed unani- 
siii That the Council of the Institution of Electrical 
Engineers do hereby place on record this expression of their 
sincere sorrow and deep regret for the great and i ble 
logs sustained by the Institution through the untimely and 
calamitous death of Dr. John Hopkinson, Е.К.8., Past- 
President of the Institution of Electrical Engineers, Major 
Commanding the Corps of Electrical Engineers, Royal 
Engineers (Volunteers), and Professor of Electrical Engi- 
neering in King's College, London." It was further decided 
that, subject to it being consonant with the wishes of the 
family, the members of the Council should attend the funeral 
as representatives of the Institution. Owing to the sudden 
alteration in the arrangements for the interment, however, it 
was impossible for them to carry out their intention; but 
Prof. Ewing, member of Council, who was in Switzerland at 
the time, was accessible by telegraph, and was therefore able 
officially to represent the Institution, and, in its name, to lay a 
wreath of flowers upon the grave of his former colleague. 

Prof. J. A. Ewing, who has been staying with the Hop- 
kinson family in Switzerland, has written to the Times from 
Territet, under date September 2nd, stating the facts of the 
terrible disaster. He explains that the late Dr. Hopkinson 
was not the only expert mountaineer among the party, his 
eldest daughter being “ а rock climber whose powers many 
members of the Alpine Club might well envy,” while his 
son’s skill was matter of admiring comment among the local 
guides. Prof. Ewing says that the * was strong, and 
well accustomed to climb without guides in longer and more 
difficult опа.” From examination of the bodies, and 
of the place, it seems that the party were ascending when the 
accident happened; that the son was Va dar 
younger daughter next on the rope, then Dr. Hopkinson, and 
then the elder, and that one or other of the two in front 
must have been the first to fall. A large sione was found 
lying on the body of the leader. “The rest,” says Prof. 

wing, “is conjecture; but it a in every way pro- 
bable either that the leader was hit by a falling stone, or that 
part of the rock forming one of his ‘ holds’ gave way.” 

At an ordinary meeting of the Manchester City Oouncil 
held on Wednesday last, the Lord Mayor moved a resolution 
of deep sympathy with their revered colleague, Alderman 
Hopkinson, and his family on the calamity which had 
befallen them in the death of Dr. John Hopkinson and 
three of his children. . In seconding, Alderman Higgin- 
bottom said that not only was Dr. Hopkinson’s death a 
great blow to Manchester, but to the whole country, and 
the electrical industry. Dr. John taught the world 
how to make dynamos. His three-wire m revolu- 
tionised an industry, and in Manchester's electric lighting 
system they had a monument of his work. 


A Tender Matter.—Messrs. W. Tasker & Sons, Limited, 
electrical engineers, of Coventry, recently quoted along with 
various other firms for the execution of work in connection 
with the lighting of public throughfares for the Coventry 
Oo tion, but T have not been treated quite 80 kindly as 
might be desired. "They were informed that their tender 
not been accepted, and naturally concluded that some other 
firm had secured the contract. They would have thought 
nothing more about the matter if it had not afterwards 

ired that no tender whatever had been accepted, but a 
fresh set of conditions had been drawn up and two or three 
firms asked to re-tender. Messrs, Tasker quite naturally feel 
that as they paid the deposit in the first instance and their 
tender was considered along with others, they should also 
have been requested to tender on the second occasion. At 
any rate nos courteous саа should € gestes 
coming. But we are afrai t, generaly speaking, 
tenderers do not receive very much consideration at the 
hands of municipalities. 


Electrician Attacked at Silvertown.—The daily press 
states that an electrician named Forbes White, was set upon 
and robbed by three men in Drew Street, Silvertown, the 
other night. He ed in pursuit of one of his assailants 
who turned and shot him in the right thigh, necessitating his 
removal to hospital. The police are stated to have a clue. 
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The Present Status of Aerial Navigation.—In view 
of the recognised limitations of the navigable balloon, 
increased attention has been given of late to flying machines 
proper which are sustained, like birds, by impact upon the 
sir, and which promise speeds varying from 60 to 150 miles 
an hour. 1 this 1 me ангу 5 
accomplished during t ew years, men 
highest scientific and mechanical ability have given their 
thought, time, and money to experiments. First amongst 
these must be mentioned Prof. Langley, of the Smithsonian 
Institute, who published in 1891 his “Experiments in 
Aerodynamics,” in which he gave the resulta of his experi- 
ments with planes, confirmed the empirical formula of 
Duchemin concerning air resistances, and enunciated the 


law that, within certain limits, high speeds through the air 
will be more economical of power than low peal These 


labours gave data to searchera in this department of pbysics 
and iade it evident that aviation is us eden i id t 


is raid that further experiments by Prof. Langley have con- 


firmed his opinion, then that better results can be 
obtained with curved surfaces than with planes, and it is to 
be that he will also be able to show how equilibrium 
is to be obtained in the air. About the same time (1890) 


agazine. The writer gives a history of the 
advances made in aerial navigation during the few 


a solution of the problem of flight should turn their 
noughts and experiments in the direction of soaring 
fight and seek thus to secure equilibrium and safety 
in the air. In other words, that 
learn the methods 


5 


lapping wi Once equilibrium and safety are attained 
ш a wind, it will be time enough to add an artificial motor 
to the a us. If the aeroplane endowed with automatio 


Electric Canal Haulage—An experimental electric 
haulage line is being laid down between Eberswalde and 
Ragos on the Finow Canal by Messrs. Siemens & Halske, of 
Berlin. The boats will be hauled by an electric locomotive 
runniug on a narrow gauge track on the canal bank. 


Eleetric Moters in Printing.—The printing presses of 
the Eastern Morning News are now driven by means of 
a 35-H. P. electric motor. 


Order Revoked.—Last Tuesday's London Gazette con- 
tains a notice to the effect that the Board of Trade have 
revoked the Great Berkhamsted and Northchurch electric 
lighting order, 1896. 


Appointment.—Mr. J. G. Griffin, of the Great Eastern 
Railway Electric Lighting Station, Shoreditch, has been 
appointed assistant electrical engineer to the Llandudno Dis- 
trict Council. | 


Róntgen Rays in the Soudan.—The daily press says 
that for the recent campaign two sets of Röntgen ray appa- 
ratus were коо ne of these, which was to be taken 
up the Nile by Major Battersby and be established at Abadieh. 
Considerable difficulty, and the care had to be exer- 
cised to get the apparatus to the hoepital in good order. At 
Korosko the temperature was between 115° and 120°, but by 
dint of keeping the covers of the ap damp, it was got 
to ite destination in good order, and, to 5 of 
everybody concerned, was found to work well. Major Battorsby 
has the assistance of Sergeant-Major Bruce, Royal Army 
Medical Corps, who has made himeelf an expert in the 
“ТЕ egret of the necessary complicated apparatus. This 
will be the main depót for Röntgen ray work, but Lieut. 
Huddlestone, R.A.M.C., has taken a outfit with 6-inch 
coil to the front. 

At the request of the Timas, Mr. John Le Couteur, the 
well-known expert, of 16, Brook Street, Grosvenor Square, 
left on Monday for Egypt with the Röntgen ray apparatus, 
to meet Col. Rhodes, who is on his way from the Atbara to 
Cairo. Mr. Le Couteur will place his services primarily at 
the i р of Ool. Rhodes, and subsequently of others if 
required. | 


А Large Gas Engine,.—The Westinghouse Company, of 
Pittsburg, Pa., have recently constructed a gas engine of 
650 B.H.P., with three cylindera of 25 inches diameter and 80 
inches stroke, It runs at 145 revolutions per minute, and 
produces a brake H.P. for 10 cubic feet of natural which 
ів mixed with about 11 times its volume of air exploded 
electrically on the regulated charge system. The engine uses 
18 Ibs. of water per H.P.-hour for cylinder cooling, or more 
than the best steam engines require as feed water. 


Coke for Steam Raising.—According toa report by а 
‚8. Consul in Germany, coke is much used in stationary 
steam planta where smoke is an objection. In 1894 about. 
7,900,000 tons of coke were thus used in Germany, an in- 
crease of 11 per cent. upon the previous year's consumption. 


Fatality at Brisbane.—Au Australian corréspondent 
informs us that an employé of the Brisbane Electric Tram- 
way Company was killed recently while doing repairs to a 
trolley wire. He brought his head in contact with the 


‘guard wire, which, we are informed, was put to earth instead 


of being fixed on insulators, and the current therefore passed 

through the man's body. Whether the shock from the 

current or the fall to the ground was responsible for the 

man's death does not seem olear, but it is stated that the 

nm z suing the company for. damages for the logs of her 
us s Е : 


Appointments Vacant.—A junior demonstrator and 
lecture assistant is required at once for the Pender Electrical . 
Laboratory, Universit College, Gower Street, W. O. See 
this week's “ Official Notices for particulars. 

The Barrow-in-Furness Electric Lighting Committee want 
an engineer-in-oharge at £90 a year. our * Official 


Notices.’ | 
The Aberdeen Corporation want an assistant electrical 

engineer tot their electricity works, See our “Official Notices” 

W ө i 


The Post Office and Motor Vans.—There is no truth 

whatever in the statement made in the daily press 
that the engineer-in-chief’s department of the General 
Post Office is busily engaged considering tenders 
for the supply of motors to Ъз used in connection 
with the postal service, The Post Office has been 
experimenting with motor mail vane, and several are 
actually running experimentally at the present time. The 
matter is still quite in the experimental stage. 


Geneva Electricity Works Burned Down.—As we go 
to preas, it is stated that the electricity works of the city of 
Geneva, situated on the Rhone, near Chevres, have been 
burned down. The transmission of current for power and 
lighting has ceased. It seems that the fire commenced in 
connection with the switchboard, : | 
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NEW COMPANIES REGISTERED. 


Farley Cartman ‘Company: Limited (58,674).—This 
company peg ene’ on Angee ТОШ, with a capital of £20,000 in 
£1 sbares, to enter into шо ап атома: 2 O. Webb, and to 
and deal in electric 


Heys, , Beulah Hill, S. E., clerk; 
B. Webb, 16, St. Helen's Place, E.O, solicitor, Table “A” mainly 


ротор Company, Limited,” to carry on the business of а telephone 
and telegraph company, and to construct, maintain, and deal in tele- 
phones, cables, wires, lines, electric mac ‚ stations, exo 
and offices. The e with o one each) aro 
retired ; . Oharles 


Alexander 
Haury Gen K. O. B.; Arthur H. Baker, Charles L. W. Fits Gerald, and 
Registered 


remuneration as fixed: by the com 
md 186 s, Bhafeabary Avenue, W. O. d 


Société Internationale de Construction d’Auto- 
у was stered on 


ted (8,986).— This 
чам? company was 


rasch RETURNS OF ELECTRICAL 
COMPANIES. 


Tyer & Co., Limited (56,760). — This company’s 
statutory return was filed on July 21st, w 
taken up out of a capital of £25,000 in £1 shares. 20,000 shares are 
considered as paid, and £1 oris has . 
£2,000 has been paid, and £7 has yet to 
Macartney, McElroy & Co., Limit 
сораг s statu "Put 


return was 
out of a capital of £19,000 
considered as paid, an $2.40 bee boon а түй cu the обаа 


CITY NOTES. 


The Brush Electrical Engineering Company, Limited, 
Тив ninth annual to be shareholders at the 
general meeting of 


Lyon's Patent Electric сетах 8 maleate, | 


presented to the 
company to be held at Oannon Street Hotel, 


gross 
of £52,925 9s. 5d After dedu TT 


endéd December 31st last, there remains a 
balance of net profit of £21,538 10s. 3d. The directors recommend 
that this sum be applied as follows :— 


кышк: of 6 
5 


cent. on preference £ 
June 30th, making 


t paid Teri the year s 5,400 
„ Dividend ot Ё Tate of 3 per cent. on ordinary i 


н M sient ag бар: under “profit” sharing 


* 1,020 
Workmen's Oompensation Act insurance fand .. 1,000 
а » Beserve fund ТЕ .. 5,000 
к » Balance carried forward. 3,118 10 
eal ee 10.3 10 


The results of the year’s working show a Stehen action 
company’ в business. The increasing de electric traction 

and electrical power distribution in Great X Botan should have favour- 
able consequences for tho industry. Of the redeemable second 
debenture stock, DX eter Hg been redeemed daring 

ou 

of £21,603 8в. 10d. has been d 


the year, lea 
to the 

of buildings and plant at Lough h, and additional freehold 

land adjoining the works ‘has алды. exe afford facilities for 


d 
the effect of the Workmen's Com- 


have 
Fre XE 220 bae о form 
fund, бо] regular tion, proportional to wages 
made. o M M иок Чорай зу the leading insurance 
penies appear to the board undul 


i 
Б` 
Е 
ЕЖ 
R, 
Е 
В 


manufacture of engines, and motors for electric 

and traction purposes, rolling stock for & number of 

other tramway and railway lines at home and abroad. The result 

of the year’s enables a further sum of n E 

the company's employós under the profit-sharing scheme, w in 
of the directors, continues to beneficially in the 

company’s interests. ur Ayres Mr. Edward Woods are 


Aer rim 
in:—Willans & Rob —— Мерт есуп мы 
shares of £1 each, fully paid, Nos. 27,001 to 30,000, and. 3,000 6 per 
e ve preference shares of £1 each, fully paid, Nos. 57,001 


‘Baboock & Wilcox, Limited .—The directors recom- 
ras pac py кеуш aaa ширен 
free of tax, on the ordinary shares. 


Commercial Cable Company.—The board of the Com- 
mercial Cable Company announces the usual quarterly dividend of 
12 per cent. on the capital 


Callender's Cable and Construction Com 
certificates for the new preference shares are now 
changed against banker’s receipts. 


,—The 
TR E e 


TRAFFIC RECEIPTS. 


The Bristol Tram 
week 


, Limited.—The for the 
ig aah Lana ta, corresponding period, 


1991, 42,043 
The City an 5 ipte for the week oot 
Lope mbar dite vere 916; ber Sth, 1897, 
5 9 7 — Bi weak ending Sop ; corresponding 


serie, MUI £9,085; increase, — 
Dover Corporation Tramways.—The for the 
Tho ading eptetabar iri, L8 were AME Oe 10d. ; е иа mer om 


The Dublin Southern District (Electric) Tram receipts for 
the week ending September 2nd, 1898, ore 21,057 7s. 0d. ; corresponding 
5 Your, ef ^ 7 
0s. 4d.; to date 1мй узаг, £7,703 108. : increase to date, 
49,540 Os. ; mileage open, 8 mil „ 


e receipts for the week ending 


The Liverpool Overhead Railway 5 mek inst year, 


September 4th, po amounted to 41,611; corresponding week 
£1,882; 5 


The Western and B 


8 e ng September dud, 1008, Ser 808, after ET LE рег cent, of the — de 


pany, we. £2,807. 


юіюооо o o Р 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


| 


Business done 


Btock . 
Present | AME or Dividends for 8 e ae ended 
Tiene. 5 Md the last three years. Aun tie 81%. баша 7. September fin. 
1895. | 1:96. | 1891 Lowest. 
137, African Direct Telegraph, 4 % Debs. “4 Ws 100 4 |... ‚ 100—104 |100 —104 101 | 100} 
25,000 | Amason Telegraph, shares T vis 10 | ... 6— 7 6— 7 80 ese 
125,000 Do. do. 65% Debs. Red. ae "s .. | 100 92 — 95 92 — 95 . © 
923, Anglo-American Telegraph  ... ОШООО] Stock 22 9&£2189 3 J | 64 — 67 | 64 — 07 s 
3,038,0201 Do. o 69, Pref... . . Stock 24 ae a 65 6 9 1155—1163  1154—1164 | 1164 | 11593 
8,038,0201 Do. осад: .. Stock : "is — 16 16 — 164 1 15{{ 
130,000 | Brazilian Submarine Telegra is 10 7 7 * 7 95 | 152— 16} 15f— 16} | 16 | 1514 
75,0001 Do. do. oy Debs. 2nd serios, 1 1906 100 | 5 — .. 111 —115 111 —115 oes ee 
44,000 | Chili Telephone, Nos. 1 to P 000 5 4 4 @ 4 "e 
10,000, Commercial Cable 100 | 7 8 8 % 180 —190  |180 —190 icd cis 
918,2971 Do. do.  Bterling 500. year 4 Ф Deb. Stock Red. Stock! ... T .. |105 —107 |105 —107 106} | 1054 
234,850 | Consolidated Telephone Construction and Manufacture 195 1j 2 Фан &— W : i "T 
16,000 | Cuba Telegraph ... t nd 8 8 7 8— 9 84—. 94 8i 
6,000 Do. 10 y 4 Pref. 10 10 10 10 15 — 16 15 — 16 151 | .. 
12,981 | Direct t Spanish Telegraph. Mes 5 4 4 4 4— 5 4— 5 iss iss 
6,000 do. Cum. Pref. 5 10 10 10 10 — 11 10 — 11 eee 987 
30,0001 Do. do. 4 Debs., Nos. 1 to 6,000 . 50 i 44% 102 —10695 102 —10695 | ... ius 
60,7101; Direct United States Cable ..| 20 .4 | l14— 12 114— 12 lig | 114 
120,000 | Direct West India Cable, 44 95 Heg. Deb. 100 ... = .. | 100—108 |100 —108 кү - 
400,000 | Bastern Telegraph, Nos. 1 to 400,000 Ses 10 | 64% | 6% | 7 % | 173— 181 177— 18} 18 |... 
1,295,000 Do. 85 Pref. Stock E 100| .. |... . 108 —106 103 —106 06 | 1044 
89, Do. Debs., repayable August, 1899... | 100 | б 5 5 95 100 —103 |100 —108 E КЕЯ 
1,302,615! Do. 4 Mort. Deb. Stock Red. Stock 4 4 4 $ 124 —128 (124 —128 902 |... 
250,000 кыеп gr irn and China Telegraph 10|7 7027 174— 18 174— 18 1748 177 
5 us. Gov. Sub.) Deb., 1900, red. ann. = M | 
25,2001 { ings, re, 11,40, 8,070 46 100|59, 5 Y 5 N |99 —108 | 99 —103 , 
100,500% Do: do. Bearer, 1 абе 976, 4,827—6, 100 | 5 5 Ф 5 $ 100 —103 |100 —108 T 
820,0001 Do. е N iss i Stock| 4 4 4 128 —127 |128 —127 i 
and South can Telegraph ‚5б ^ Mort. De s» E = 
36,1000) { ern 1900 rod. ann. digi, b Mort. 2843 100 b * 5 X > |99—10 |s 1 
46,500! Do. do. do. to bearer, 2,844 to 6, 100 | & 5 .. |100 —108 |100 —103 ivi iue 
300,0002 р 4% Mort. Debs., Nos. 1 to 3,000, red. 1900 100 | 4 4 .. 1102 —105 102 —106 857 Sex 
200,000} A Reg. Mt. Debs. eee Sub. * 1—8, 000 25 4 4 .. |104 —107 104 —107 T jas 
180,227 | Globe Т, Telegraph а and Trust е E „| 10 | n | 40% | 44% | 12 — 124 | 12 — 1j 12 124 
180,042 Do. P Ф Pref s.  o.| 1016 6 6 16g— 17] | 16g— 171 ae coe 
150,000 | Great Northern: Telegraph, of Copenhagen... 10 |10 10 10 29 — 30 29 — 80 29] | 29 
160,000} Do. do. do. 5 Debs. ...| 100 5 5 5 108 —106 |101 —104xd.| ... ies 
87,000 Halifax & Bermuda Cable ‚4% 18%. Ме Dbe., n.l- 1,800, rå 100 | ... iis . {100 —104 |100 —104 EN гв 
17,000 | Indo-Buropean Tel egraph eds 25 |10 10 10 51 — 64 51 —54 52 ove 
100,000! London Platino-Brazilian Telegraph, 6 Ф Debs. TI eee 100 6 6 6 110 —118 110 —118 xd. eae eee 
28,000 | Montevideo Telephone, 6 95 Pref., Nos. 1 to 38,000 vex 5 | 4 4 4 21— 23 21— 21 " ii 
484,507 | National Telephone, 1 to 484,597 ... 446 $ jis 5 | 6 5j 6 51— 54— 58 56 578 
15, 000 Do. 6 9 Cum. lst Pref. .. TT ..| 106 6 6 14 — 16 14 — 16 14 iis 
15,000 Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 6 15 — 17 14 — 16 Ij 
250,000 Do. 5 €, Non-cum. 3rd Pref., 1 to 250,000 | 5 5 5 5 52— 58 | 5I— 5§ 64 | 5j 
1,329, 4711 Do. 33 Y Deb. Stock Red. Stock! 84%, | 34% | 34% | 100—105 100 —106 1033 | 1024 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1| 5 5 5 & — È т iis 
100, 0007] Pacific and European Tel., 4 * Guar. Debs., 1 to 1,000... | 100 4 4 4 105 —108 [105 —108 a ^ 
11,839 | Reuter’s ... e e] 86 5 5 8 — 9 8 — 9 88 .. 
3,381 Submarine Cables Trust eee TTI eee evo Cert. ees 000 eee 186 —141 196 —141 mr eee 
68,000 | United 55 Plate Telephone is ii dis 5 4 5 6 V 48 44— 43 its s 
146, 7831 do. 5% Debs. ..  .« —. Stock б ias .. 103 —106 |108 —106 vee - 
15,000 | West African Telegraph, 7,501 to 23,100  ... ses ..| 10 | 4 nel | nil 44 44 ius sas 
213,400} do. b * Debs. . 100,6 5 95 | 6 95 100 —108 99 —102 ха.) 100? | 100} 
30,008 | West Coast of America, Nos. 1—80, 000 and. 53, 001-58, 008 2$ | .. T Ves i— i— 1 vel ade 
150,000 Do. do. 4% Debs., 1—1 500 gua. by Bras. d Tel. | 100 | ... T .. (104 —107 |104 —107 106 - 
Western and Braxilian Telegraph m 6. | 16 | 8 2 81 124— 12$ | 121— 123 125 " 
88,129 Do. do. do. Ne Ce Pref. rd. TT 7 5 5 5 8 — 8) 8 ене 84 eee es 
33,129 Do. do. do. ay 71 1 $ 4— 4 4 — 4i m 
889,621 Do. do. do. 4 * Deb. Stock Red. ... Stock ... T * |107 —110 107 —110 1084 | 108} 
88,321 | West India and Panama Telegraph .. «1 10| { 1 4 i— 1 1— 1 1 1 
34,563 Do. do. do. 6 * Cum. 186 Pref. ... | 10|6 6 6 9— 93 9]— 9i 98 | ... 
4,000 Do. do. do. 6 + Cum. 2nd Pref. ... | 10 | 6 6 6 6— 8 6— 8 T T 
. 80,0001 Do. do. do. 5 95 Debs., Nos. 1 to 1,800 | 100 5 5 5 105 —108 |106 —108 ese „> 
1,168, Western Union of 0.8. Telegraph, 7 1st Mort. Bonds $1000| 7 7 7 105 —110 105 —110 |... - 
100. 1001 Do. do. do. 6 % Ster. Bonds 100 6 6 6 100 —106 98 —103xd.| ... sš 
ELECTRICITY SUPPLY COMPANIES. 
30,000. Charing Cross and Strand Electricity Supply 5,525, 16917 Ф 12 — 18 12 — 18 
20,000 Do. do. do. do. 4j % Cum. Pref. 5 |... sive без 6 — 0 — 64 
26,000 *Chelsea Electricity Supply, Ord., Nos. 1 to 10,277. 5 5 5 6 84— 94 81— 94 
60,000 Do. do. do. % Deb. Btock Red.... [Stock 4h 4 44% 118 —115 113 —115 
60,000 City of London Electric Lighting, . 40,001—90,000 ... | 10 | 6 7 10 — '2441— 
10,000 Do. Prov. Certs. Nos. 90,001 to 100,000 £6 10 | ... “б “© — 24 — 25 
40,000 Do. р Cum. Pref.,1 to 40,000 ‚> 10|6 $ 6 Ф 6 $ 164— 174 164— 174 
400,000 Do. Deb. Stock, Borip. (iss. at 2116) all paid | ... | 5 6 6 Y 125 — 130 125 —180 
90,000 | County of xd & Brush Prov. Elec. Ltg., Ord. 1—80,000 | 10 | nù | wl nil | 18 — 14 18 — 14 
10,000 Do. do. do. Nos. 80,001 to 40, 000 £6 paid. | 10 $i „ — 
20,000 Do. do. do. 6 95 Pref., 40,001 —60,000 10 6 16% 6 J |14—15 |14—15 
17,400 Edmundsons Elec. Corp., Ord. Shares 1—17, 400. D | ss E b 5 — 53 5 — 
10,000, House-to-House Electric Light Supply, Ord., 101 to 10,100 b| ... 4 9 — 10 9 — 10 
10,000 | Do. do. 7% ‘Cum. Pref. . 5 7 7 7 1 1 
62,400 Metropolitan Electric Supply, 101 to 62,500 10 4 5 6 164— 174 | 164— 17 
220, Do. 44 % First Mortgage Debenture Stock ah 4$ 44% 116 —120 |116 —120 
6, 452 | Notting Hill Electric Lighting vn 10 | 2 4 6 16 — 16 16 — 16 
31,980 St. James's and Pall Mail Electrio Light, Ord. .. 5 | 73% 10495 [144% | 17 — 18 | 17 — 18 
20,000 Do. do. : Pref., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 
50,000 ро. до. Deb. Stock Red. . [Stock] ... | ... |4 % 106—108 |105 —108 
43,341 | South London Electricity Supply: Ord., 22 paid ..  ..| 5 3 — 3} 22— 33 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000 "m 57 Ф 9 Ф 12 % 16 — 17 16 — 17 


* Subject to Founder's Shares. 
1 Unless otherwise stated all shares are 
Dividends marked 


t „ Stock Exchange. 


fully paid. 1 Dividends paid in deferred share warran t being used М capta 
56622 ЕЕЕ iie latex Dell of Nol the 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Stock ; | usiness done 
Present NAME. or Dividends for ee | veros Am during week 
Lune. 6 Asus Bist. Sept. inn. NN 
m — — S Sae — 
1895. | 1896. | | Highest. Lowest 
30,000 | British Electric Traction T, iis NT sa] MEL qe 164— 17 18)— 7 — jou РГР 
10.000 Do. do. 6 95 Cum. Pref. 30,001—40,000 10 ar | TET | 
› Itb at £2 10s. prem. all pd.) IX pi: (t d „ 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 8| 2499 nit | nil | 1j— 2 | ц 24 2 II 
90,000 Do. do. Non-cum. 6 % Pref., 1 090,000) 2 | 3 ni! 495| 21— 28 | 21— 23 2% - 
125,0001 Do. do. Perp. Deb. Stock IBtock| ... | ... . . |107 —111 xdj107 —111 xd, ... 
50,000 Do. do. 2nd Deb. Stock ng Stock vai . | 102—105 102 —105 € | 
19,894 | Central London Railway, Ord. Shares es 10 | es M: 9#— 10} 92— 10} 101 | . 
129,179 Do. do. do. Ls paid 10 ux dans D Ж = 58 6} 61 
59,254 Do. do. Pref. half-shares £1 paid МФ aen re 14— 11 11— 1$ 13 
67,680 Do. do. Def. do. £5 paid — M ae ә 41— 43 | 4— 4 кэм, 
630, 0001 City and South London Railway  .. e Stock 14% 144,96 18% 70 — 72 70 — 72 714 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £3 5E] IO) ж vix 21— 3} | 23— 3} ant 
32,098 | Crompton & Co., Nos. 1 to 32,098  ... | 3 | 11— 2} | 11— 2} 
82.850 Do. 5% 1st Mort. Reg. Debs., 1 to 743 of ` 80 — 94 | 89 — 94 
£100, and 901 to 1,070 of £50 Red. f| ^c | ~ | = 80 — | 
99,261 | Edison & Swan Utd. El. Lgt., uc Sa shares, £3 pd.1 to 99,261 5 5 & Ab 6 %| 31— 234 21— 2i - е 
17, 139 | Do. do. do. „A“ Shares, 01—017,139 5 5 54 6 & 4— 5 | 4— 5 m 
194,023 Do. do. do. 4 95 Deb. Stock Red. 300 | e d ae .. 101 —108 101 —]103 А 
110,000 | Electric Construction, 1 to 110,000 . 2 5 7 6 % 6 | Me са ар iube 
16,343 Do. do, 7 95 Cum. Pref., 1 to 16,843 27 7 7 @ 21— 31 21— 31 - | а 
111,100 Do. do. 49% Perp. 18 Mort. Deb. Stock Stock, ... a *. 105 —107 |105 —107 m " 
91,196 | Elmore's Patent Dee Depositing, 1 to 70,000 ... 2 | TT sse. | 9— § #— 8 i» | is 
67,275 Elmore's Wire Manufacturing, 1 to 69,385, issued at 1 pm. 2 an ба + 1 1— ОЕ ae 
9,6001 | Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 10 104 7 7 10 — 12 10 — 12 ai А 
12,500 | Henley's (W. Т.) Telegraph Works, A 10| 8 % 10 € 12 lixd| 2041— 21àxd ... | .- 
3,000 Do. о. dh. oo au 10 7 7 7 18 — 19 10 18 — 19 xd a á 
50,000 Do. do. do. 43 Mort. Deb. Stock... Stock 43% 43% 4495110 —115 xd110 —115 ха ... ' .. 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works 5-|. i ЗӨ 10 10 22 — 23 22 — 23 223 , 225 
300,000 Do. do. do. 4% 1st Mort. Debs. | 100. ... | .. 102—106 (102—106 | ... | .. 
37,500 Liverpool Overhead Railway, Ord. 10 "d 21 340 103— 104 | 10 — 10} bi - 
10,000 t Do. do. Pref., £10 paid 10 5% 54 5% 151— 16 | 151— 16 | к eee 
37,350 | Telegraph Construction and Maintenance .. 12 | 16 A 15 15 %| 37 — 41 38 — 43 41 - 
Do. ‚до. до. 5% Bonds, г red. 1899 | 100 | 5% 5% 5 95,100 —103 100 —108 ue | Е 
540,0001| Waterloo and City Railway, Ord. Stoc JOD uu. T sa ‘ai 126 —1: —131 126 —131 131 | 1304 


t Quotftions on Liverpool Stock Exchan 


Dividends marked $ are 3 e for a year consisting c of the 


*Birmingham Electric Supply, Ordinary £5 (fully paid) 104. 

British 13 Ordinary, 104—114 ; 7 % Pref., 12—13. 
House-to-House, 4495 Debentures of £100, 106—108. 

Kensington and Knightsbridge Electric Lighting, Ordinary Shares 


£5 (fully paid) 14—15; lst Preference Cumulative 695, £5 
(fully paid), ro» Debentures, 105—108. Dividend, 1897, 
on Ordinary Shares 10%. 


From Birmingham Share List. 


MARKET QUOTATIONS, Wednesday, September 7th. 


CHEMICALS, &c. ‘This week. | Last week. E or 


latter part of one year and the first part of the next. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Bank rate of discount 24 per cent. Gune. 30th, 1808. 


1 Unless otherwise ‘stated all shares are fully paid. 


London Electric Supply Corporation, £5 Ordinary, 3j—4. 

National Electric Free Wiring, 10s. paid, §—4. 

*T. Parker, £10 (fully paid), 134. 

Yorkshire House- to-House Electricity, £5 Ordinary Shares fully 
paid, 8—84. Dividend for 1896—6%. 


— — — 


— — MH— — 


METALS, &c. | This week. Last week, 110геаве or 


rease, | crease, 
AGRUM. ——... Lh RE -| | | 
a Acid, Hydrochloric .. рег owt. | Mr 5/- | b Aluminium Wire, in ton lots.. per ton 4224 £224 
a „ Nitric "n T +. per cwt. . 22/- b Sheet, in ton lots. per ton | £191 | £191 
a „ Oxalic.. e perowt. 82/- 82/. | c Brass (rolled metal 9" to !2") basis per Ib. | А 
а „ Sulphuric рег cwt. 7 5/6 | c „ Tube (brazed) .. per lb к | А 
Ва! per ton [+ 87/- » Wire, basis . per lb. | А | М | 
а Ammonia, Murisie (grey) per ton 419 22 f Ebonite Rod  .. . per Ib. e | d. 
та) per ton £26 £26 | „ Sheet per lb 5/- 5/- | 
а Bleschin х per ton £6 15 £6 15 g Copper Bars per ton £6115 | £6115 | 
a Bisulphide of Carbon | per ton — £15 £15 | 9 n Wire (basis price) . perl ва. | т. | 
j А . JA К 3 3 
a peu 905 ә . рег gal. - 6 ° E, » . per ton 15 5 i 
a 90 % per gal. 5/6 5/6 n German Silver Wire per Ib. | 1/6 1/6 P 
a . per ton 416 10 416 10 h Gutta-percha, fine & per Ib. 5/6 5/8 3d. inc. 
a La Мше - T .. perton | £23 10s. £23 10s. | h India-rubber, Para fine per lb. |4/24 forw'rd 4/4 és 
2 ж T .. per ton £30 108. £80 10s. | i Iron, Charcoal Sheets per ton £18 £18 
S » Peroxide ^. "e per ton £27 108. £2710s. | i „ Pig (Cleveland warrants) per ton 42/9 42/9 
a papano per gal. 2/9 2/9 | i „ Forgings, 3 per ton From 411 From 411 
a A gag 80 — (90 °/, at | i , Scrap, heavy per ton 45/- 45/- 
pergal| 56 | 6/6 » „ Wire ‘galvanised No. 8.. per ton £815 £8 15 
a Potash, 757-0867 in casks. . per Ib. d. | 4а. 14. дес, g Lead, Eng Ingot per ton £13 £18 
a „ Caustic (75/80 0 +. per ton | 24 #24 | T 9 » ө Sheet per ton £13 176 41 176 
6 .. Bisulpha per ton £35 | £35 1 Mica per lb. | 5/6 5/6 
a Bhellac .. рег cwt. 65/- | 65/- | m Manganin Wire No. 98.. per lb. 8/- 8/- 
a Sulphate of Magnesia .. per ton #410 £410 g Mercury | per bottle 47 12 “£7 12 
a Sulphur, Sublimed Flowers .. per ton #610 | £610 o Platinum peroz. £21 42.16 
a » Recovered , .. per ton | #510 45 10 i Steel, Magnet, according to | | P TIN 
a » . Amp .. 8 per ton £5 £5 | description х .. perton From £15 | to £40 oe 
a Boda, Caustic tio (while 70 "|. ) per ton | £815 | £815 | sb і Steel ve AS in bars . v. " £58 2 £58 -` 
„ Orystals .. .. per ton NE C a. tae g Tin, block .. per ton £76 10 | | £75 | £1 108. dec. 
a „ Bichromate, casks per lb. 84. Bid. | 4d. dee. 7 7 fell r lb. 12 17 36 
| | j Yarns, Cotton, Single 101Ь. EEE pr Ib. id. I. 64d. T 
| „ Flax, бог 81еа,.. .. per lb. — 324. m 
„ Hemp, g ply 10 Ibs. per lb. e! 84d. .. 
j » ussian, 10 lbs, per Ib. 44d. | 44d. 
J ute, 180 lbs. rove . per ton £11 | £11 
d „ Manila, 94 thread .. per ton | £81 | #31 
k Zinc, Sheet (Vielle Montagne уч?! 
| brand) .. "a vá T | £25 £25 
| | 
| 
Í | i | 
a Quotations supplied by Messrs. G. Boor & Co i Quotations supplied by Messrs. DUM & Lowe. 
b » А » The British Aluminium Co., Ltd. j » m 1 - ez C. Yeo & Co 
с 70 » » Messrs. Thos, Bolton & Sons. k is 2 5 „ Morris Ashby, Limited 
d " " n 1 А h à „ Zanders, Wake & Co. 
е "n ” ” m n " ” ” W. T, Glover & Co., nts 
f " "n " The India-Rubber G.-P., and Teleg, Works Co, Ltd n n B. n n P. Ormiston & Son 
( ” " » Messrs. James & Shakspeare, v » » T Johnson Matthey & Co. 
* 4b n" ackson & Till, 
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RECENT DEVELOPMENTS IN THE APPLI- 
CATIONS OF STORAGE BATTERIES. 


By JOSEPH APPLETON. 


(Concluded from page 354.) 


s follow a set of batteries through the charging о 
is Ant placed on the charging table and connected to the lower pres- 


] 


arges 
When it drops to the point at which the indicator is set, the lamp is 
lighted, and the switchboard 


drops opera 
to charge the battery quickly, it is only necessary to connect it at 
once to one of the higher р А 


"Th 8 for han | 

e apparatus for dling the batteries—taking them out of the 
vehicle and placing them on the charging tables—is very ingenious, 
and enables one man to handle the entire outfit. An overhead 
traveller runs the entire length of the charging tables, and from this 
traveller are suspended eight lifting clutches, or arms—one for each 
row of tables. In front of the charging tables there is a travelling 


con ; which will carry any battery deposited upon it in a direc- 
tion at right angles to the battery tables. This is used for bringing 
the es to a position opposite the vehicles when they are brought 


in for a new battery. In front of the conveyers are two hydraulic 
floating platforms, on which the vehicles rest. The traveller, lifting 
clutches, conveyer, and hydraulic platforms are all controlled by one 
man from a small platform suspended underneath the traveller. 

The modus cperandi is as follows: A vehicle comes in to change 
its ; it backs on to one of the platforms, a clearance of 14 
inches in width being allowed for the driver to steer in. The operator 
on the platform centres the platform immediately opposite an empty 
section of the conveyer. A grappler runs out and withdraws the 
empty on to the conveyer. The conveyer is then moved one 
section, so that a full battery is p opposite the vehicle, the 
grapplor pushing it into position in the vehicle. 'The contacts are 

; in the vehicle, by springs rubbing against the side of the box. 
The empty battery is now carried away by one of the liftin eripe 
and deposited on the charging table, a full one being brought back to 
the conveyer for the next vehicle which comes in. The entire opera- 
tion of changing will take less than two minutes, & shorter time than 
is usually occupied in changing horses, and with muoh less labour. 
In addition to this apparatus, there are two electric elevators for 
raising the vehicles to the storage floor when they come in at night, 
and have been washed. | 

There ís & complete testing room for making tests of motors, 
batteries, gearing, &c., while on the vehicle, so that the pro 
standard of efficiency is maintained; also machine shop, painting 
shop, &c.—in fact, nothing has been omitted which would render the 


plant complete. 
In addition to these ch ts, the Edison Company 


charging arrangemen 
will provide charging plugs m the street, all over the city, so that, if 


necessary, а cab can pull up alongside a charging plug and fil up. 
nape ina рі will be somewhat similar in appearance to the 
T street hydrant. 

The Pope Manufacturing Company, the well-known makers of the 
Oolumbia bicycle, have taken up the manufacture of electric vehicles. 
Their vast manufacturing experience and exceptional facilities for 
making tubular frames, wire wheels, and pneumatic tyres render this 
company specially fitted for turning out the highest class of vehicles, 
both from an engineering and commercial standpoint. Its attention 
has been given to vehicles for private use rather than public operation 
о & central сае i 

e Fischer Electric Equipment Company, of Ohicago, is pre- 
paring to operate in that city vehicles of ai descriptions. The Ines 
и proposes T Mn on are b furnish iai ara 5 equipment 

carriage bu 3, using the ordinary design of carriage, with as 
little alteration as possible. Ex ce leads it to recommend two 
motors, thus doing away with gear, and to the use of wood 
wheels in preference to wire wheels, and solid rubber tires in pre- 
ference to pneympatic ones. It is claimed that pneumatic tires take 
20 to 50 per cent. more power for the same load than solid tires, 
besides deprecia far more rapidly. It is proposed to do the 
charging with the battery in tion, assuming that the public 
vehicles willhave ample time during the day to charge from the 
street plug, and to adopt & prepayment system for this ing, the 
man putting into the switching apparatus on the charging plug а 
certain amount of money, and ge in return a definite quantity of 


The Riker Eloctrio Motor Company is also building electric vehicles. 
Some of them have been in service for some derable time, the 
Моа having made 3,000 miles, and the four-passenger trap 1,200 


The electric motor vehicle must of necessity contain mechanical 


* Abstract of read before the Ер ' Olub of Philadelphia. 
Eme June 4th, T^ i 


tion. It 


and electric apparatus, which, in order to 

working order and the highest state of efficiency, must ha . 

gent and systematic inspection. If this care and attention are given 
odically, there is no doubt of / 

hese vehicles. ош ысу be expected that the general paaie 


e city, whore the vehicles will be 
кр холо AOF TA MAS; and where шар WUL Tops e such attention ms 


necessary. 

There is no doubt that the electric vehicle has oome to А 
Whether future . ments will lead to a different design it 
impossible to say. The first railway coaches were cted after 
the design of the old road coaches, but the design became modified 
in order to produce a vehicle which was: best suited to the new 
method of T. Bo it ma Pe WIR * 
design may y change until we have а type of m 
entirely different from the horse carriage. 

Another direction in which improvement is looked for, but b rou. 


I Т venture to say, is А bog war off, is the reduction in weight of 


battery. Во far nothing but the lead battery has been found prac- 
ticable, in е of the large amount of time and 
been expended in the direction of employing other and lighter metals; 
but some day these hopes may ho Ай. | | 

A recent application of storage batteries, which illustrates how 
wide and varied is the field, is their adoption in telephone exchanges. 
Modern telephone practioe oentralises the batteries on the system, 
placing them in the exchange, instead of at the subscriber's instru- 
ment. The advantages of this system can be readily understood. 
The batteries are under constant supervision of experienced men, and 
a few large cells will replace many thousands of oslis of primary 
batteries, which were originally scattered over a wide area among the 
subscribers. The new exchange of the Bell Telephone Company, at 


Eleventh and Filbert Streets, Philadelphia, contains, probably, the 


most complete and modern equipment of this kind. It includes а 
of 10 cells, which are used to furnish the current required by 
the subscribers for calling up and talking; a battery of four cells, 
installad in duplicate, for furnishing the current to operate the dis- 
connected signals and relays; a battery of two cells, to supply 
current for the operators transmitters and call signals. These 


teries are charged from motor generators, which are supplied. from 
the 110-volt lighting circuit in the building. rate motor gene- 
rators are provided for each of the batteriss, во that proper voltage 


is obtained without the loss of energy in rheostate.: 

This application is quite new, but telephone engineers express the 
opinion that it is only & question of time when all exchanges will 
have their batteries centralised in the same way. 


DISCUSSION. 


Mr. CHARLES Huwrrt: It is pertinent to ask why we Americans have 
been £0 slow to a уло а good thing. Does the fault lie with us, 


or does it lie the manufacturers of the battery? Е | 
engineers have been using the storage battery extensively for a 
number of years in places where they have not used in this 


country, except for the last two or three years. I refer to batteries 
in central stations. It was almost exceptional in pi to go into 
any station without finding an auxiliary battery. I again why it 
is we have been so slow, and, in thinking the matter over, it reduces 
itself to three reasons. In the first 1 
pted to use 


were 
been the excessive 
litigation which has gone on during a number of years. ren 


possibly one-half, but the on 
with a battery which costs 9 
than the g unit. . for that, but at 
the same time I believe it is & fair statement. The storage battery 
people estimate the output of their battery very liberally—much more 
than a user finds he can obtain from it for a long run—I mean by the 
time it is several years old, An engineer from abroad—I he 
was an Austrian—made the statement recently that the batteries 
abroad cost one-third of what they do in this country. Idonot know 
whether that is true; Решаре Mr. Appleton does. АЁ ару rate, I 
know that the batteries sold abroad are much cheaper than those sold 
in this country per kilowatt-hour output. | | 

Mr. Pepso d. Sarom: I did not bring any figures with me this 
evening, and Mr. Appleton has covered the subject so exhaustively 
in his admirable paper that there is really very little to add. There 
is one statement of interest, however, that he did not make, and 
thatis that the 12 eleotric hansoms and one electric brougham in New 
York have made over 50,000 miles from April 1st, 1897, to the present 
time—about 14 months—although we did not get them all into actual 


obvious defects or re-arrange gearing or p and yet, notwith- 
anding these unfavourable conditions, they have averaged nearly 
000 miles each. This is an performanoe, and must 


extraordinary 
move whatever doubts may exist as to the practicability of motor 


- 
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vehicles.. I do not believe that the first 12 trolley cars can show such 


The average mileage of vehicles is very much over-estimated. 
We have endeavoured to gather statistics on this matter, and I 


think it would be a fair statement to make that few vehicles travel 


over 15 milesa day. In 


they must use an additional horse. The vehicles of tbe Pennsylvania 
Вайтовй at their Twenty-third Strest Ferry make about 28 miles a 
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centa per H.P. 
At for less. t makes a very small 
d especially so when the large rates received for cab ser- 


considered. | > 

: I understand that it costs about 36 cents for 
. That is the amount sufficient so run the machine 
words, you ean ride 25 miles for 36 cents’ worth 


LETON: I would like to make a reply to Mr. Hewitt’s 
First, in regard to the differance in cost of batteries in this 


d 
| 


be 
$ 
| 


: Y 


f 
f 


ge 
d 


generator. 
mentioned in which 50 per cent. of the investment in generating 
plant and underground mains was only used for 154 hours durivg the 
year. For loads of that description the base of the 5 


on 
will charge 25 per cent. for two ki 
double or y three times what would be the cost to generate in а 
rge station, as described in New York. But where itis supplied as 
ce. 


of the best type, with condensing en to cost about $85 a 
oat eariy $120 per H. P., which is about 


the operating cost, I 


increase the first cost, in order to reduce the operating expense. I 

think any water-power plant is incomplete withont a 
| plant. It could never realise the full economy of the water- 
wheels without this auxiliary; and I also believe that most, if not 
all, of the railway plants would be benefited by auxiliary batteries 
in their operating cost. But I still maintain that as to the first cost, 
output for output, the battery is much more expensive than generat- 


. APPLETON : I think Mr. Hewitt leaves out the question of the 
time which fixes the size of the battery. I know of several batteries 
being installed in this country where the price has been between 
$60 and $80 per H.P. on the short hour rating. 

Mr. Hzwitt: I refer to a long time rating. 

Mr. ArPLETON: It is not, I think, the practice to recommend 
batteries now where they will not be advantageous or profitable. 
There are plenty of opportunities for installing batteries w they 
will show to advantage. 

Mx. Faancrs Sopumamn : What is the weight of a complete battery, 
ready for charging, that will develop 10 Н.Р. for 10 hours? 

Mr. W. W. Grass: About 100 lbs. per H.P.-hour. I would like to 
add, in answer to the questions Mr. Hewitt has asked in reference to 
the reason storage batteries have made euch little progress in this 
eountry compared with foreign countries; I think the reason was 
largely due to the fact of the litigation, which was almost constant 
from the time the first batteries began to be recognised as a feature 
of the electric industry of this country. Owing to this litigation, 
there was no inducement for any effort to effect a development of the 
secondary battery. The few installations made were defective, and 
the men who went to the expense of installing етеп a defective bat- 
tery did it under a DAI Oe It was down to 1894 that 
this litigation continued. While I do not take any special credit, I 


think it will be recognised by those familiar with the subject that 
it was through my efforts that the litigation was brought to a deter- 

and at an enormous expense, and the storage-battery busi- 
ымм рше from it, and we are not yet in a position 
to do as Mr. Hewitt intimates could be done—i.c., reduce the price of 


uring 
educate the country as to the usefulness of storage batteries, and this 
course cannot be adopted without great expense. In 1894, imme- 
diately following the determination of this litigation, we made every 
possible effort to induce people to take up storage batteries, and we 
spent the first year $40,000 more than we received, althou E Y got 
or 


electric power plants and giving us generous support by buying 
what wur As advantageously employ to get 


only those 


tical electric engineering, thinking were to improve the 
personnel of the service by baving educated PE an бй сш soon dis- 
covered that the hackman’s business is а profession. They have to 


to a very small number. We started in operati | 
March 27th, and in the month of June, last year, we ran 4,600 miles. 
In that distance we only had six delays or accidents of all kinds. 
The Tn cf the battery giving out is the most serious one. Ifa 


waggons shall be pe home by a horse. So when the driver has to 
ome, he does not often get left. 


pavement than a paeumatio, and a steel tire would require 
still lees than а solid rubber. We require a little over twice as much 
pue to run а vehicle with pneumatic tires than is required on а rail, 

the same weight and speed, and the criticism, therefore, that 
one of the gentlemen made about umatic tires is not a just one, 
unless you take all the factors into consideration. They are very 
expensive; but we think, now, with the 5-inch tire we have adopted 
for the weights we have to carry, we expect to get 20,000 miles ont of 
a tire at FV steel tire. When you 
think of a bicyc y weighing 20 lbs., and 200 lbs. with its 
rider—requiring а 2j-inch tire, it is not unreasonable to expect 
that vehicles weighing 4 000 lbs., and required to go at the same 
speed, should take a 5- tire. It looks awkward at first, but not 
more so than when pneumatic were introduced on the bicycle. 
And as to the qu on of taking more power with a pneumatic tire 
than with a solid tire, the former has advantages which render its 
use almost indispensable. Experiments have been made which proved 
conclusively that a pneumatic tire is the proper thing, other things 


RA 
The Presipent: A thought suggests itself in relation to the 
operators of the gos; wh 5 ckmen or not. 
It is & question as to what class of is required to successfully 
operate an electric саца It is а more complex piece of mechanism 
а hack or a horse, where, if one or tbe other breaks down, you 

can get back in some way. But if an electric vehicle breaks down at 
а remote distance from a station, а serious difficulty arises. 

Mr. ScHuUMANN: How many hours & battery retain its full 
function when not in use? 
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Mr. APPLEION: With the present clase of battery it would hold distirguish from the chimney top af altücugh no duet 
for a considerable time. It depends entirely upon the panty the catcher is in use aad the is quite aad the cells. At 


it is standing. We let batteries stand 
being fully charged, and there is a loss of only 2 or 3 per cent., which 
ee pube mem | D E 

Mr. E A. Scorr: I was asked to see a storage battery within a few 
days, and was assured positively that it had not been charged for 13 
months. It gave full 2 volts to every cell, and that with a half- 
dos m lights burning. 


THE DESIGNING AND CONSTRUCTION OF 
REFUSE DESTRUCTORS.' | 


By FRANK LESLIE WATSON, A. M. I. C. . 


(Concluded from page 955.) 


ya destructor. | 
been fitted some years ago with Horsfali's forced draught рн 
and it worked with fair success until it was considered by the € 


orpora- 
tion to be worn ont. The contract for reconstructing the furnaces was 
then entrusted to the author's firm. The destructor consisted of two 


These cells were ordered by the 
to the ground level, and the new 
new material and to improved designs prepared 
immediato supervision of the author. The flues are exactly 
ал described in the case of the Edinburgh destructor, the dimensions 
of the orose flues tly in the light.of more recent 
The dimensions of the c holes and feeding table 
tly altered for the same reasons in order to insure & 


over furnace front. 

washer blocks, throngh which the tie-rods pase, and which 
tion, were liable to give way under expan- 

Cast-ateel washer ‘blocks were therefore sub- 
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pens 
ration contemplate 
and machinery to utilise the heat from the 
The results of the building of the new cells have been as 
follows:—The capacity of the destructor, which was formerly 73 tons 
* increased up to 10 tons per cell per 


up to 11 tons has taken This 
number of men employ The cost of labour has been reduced from 
74d. to 8d. per ton under the old system to just over 5d. under the 
new system. This is by several pence the lowest authenticated cost 
labour in the world. The temperature in the cells and flues has 
been very largely increased and the smoke from the chimney has 
been reduced to an absolutely inappreciable quantity; in fact, it 
requires a remarkably clear state of the atmosphere to be able to 


| 
| 


& 


е read before the Dublin Congress of the Royal Institute of 
Publio Health, August, 1898. 


Shape of mortar or of ground for А 
concrete, &o. At the t time machinery is on order for the 
man of arti stone from t , 

The Norwich Destructor—This is a two:cell plant, erected at the 
new mills sewage pumping station of the Norwich Oorporation. 16 
was put down fically for wio ge of raising steam, tenders. 
having been invited upon the of specifying the quantity of 


of 735 square feet of heating surface. It is placed as close as 
to the pair of cells, and communicates direct 


for carts to tip on фо the top of the furnaces as is the сазе at 
каша oe Bradford. There i$ a pit provided below the groun 


level. ¢ several hopper waggons run oh rails. They are 
brought up to the tipping bars and the carts tip into them. The 
bodies of the are then 1 the wheel» by a 


by the city 
r of Norwich, were found to burn 30 tons of refase 24 


25 Ibs. of water per hour from cold river feed to a steam pressure 


| of. 

of the same size as those at Norwich, and a Babcock & Wiloock 
boiler also of the same size. The boiler will be capable of withstand- 
ing a working pressure of 150 lbs. per square inob, the n 
VVV furnaces 

of the back-fed type, obviating the necessity of tipping the refuse 
on £he top of the furnaces and saving 6 feet in the height of ti 
резот, and consequently reducing the slope of the inclined : 

з tipping platform and bailding of the destructor are to be large 
enough for & plant of double the size, ipei wig nin soon 
become necessary. When that time arrives, all that be required 
will be to add two cells and another boiler of the same size. For ail 
this provision is made in the original scheme. The tipping platform 
is so arranged that the coal for the electric light boilers will be tipped 
from it exactly where it is required, and the space under the tipping 
platform will form on one side ооа] bunkers, and on the other side a 
cable store. The destructor, in addition to relie the Commis- 
sioners of a large quantity of objectionable refuse, provide some 
80 horse-power in aid of the electric light station and in reduction of 
the coal bill This will be the firet high temperature destructor to be 
erected in Ireland ; and it will also be the first destruotor in Ireland 
combined with a public electric lighting plant. The Commissioners of 
Pembroke township are therefore to be congratulated upon their fore- 
sight in becoming the pioneers of the sanitary disposal and economical 


utilisation of town refuse in Ireland. 


A NOVEL STEAM MOTOR. 


ERE Was exhibited at the recent motor car exhibition in Paris à 
ES form of steam 


Two ports open into the drum near the top, the ports running parallel 
with the drum axis. 


Between the just clear of the 
drum's interior is an llating valve, its axis 
also el with the drum’s axis and with the porte. This 


А 


about 


on а very 


the piston drum and its ыс urs and the eylinder drum, 
the piston revolves in contact wi 
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fitted plain plug valves geared to move simultaneously. A single 
movement of a handle changes these valves through 90°, 
and reverses the steam and exhaust passages, and the engine 
thus will ran either way round indifferently, using this word in its 
correot sense. We fear the engine will also run in the new sense of 
the word before it is very old. The construction is such as to aim 
at the f perfect circularity of the exterior and 
be ical line, and 

bing will be a 

maximum. The steam.tightness of, the ends of the piston is sought 


means of -filled 
k^ ou Ed Ma mux Sait as regards wear will be the port 
gat e 


parts 
speed these balls must run at 300 revolutions per minute. = 
and ingenious, perhaps even | conditions, 
hope for an extend 
drive a Keely motor. 

But it were a pity so much ingenuity were run to sheer waste, and 
while unsuitable ag a steam. engine, it might, and very probably 
would, act very well as a pump, especially for lubrication on the con- 


a .. 


ELECTRIC TRAMWAY TRACTION BY СОМ. 
‘BINED ACCUMULATOR AND TROLLEY 
WIRE. | | 


Br ERNEST KILBURN SCOFT. 


(Concluded from page 841.) 


THE acoompanying Table is interesting in this connection, 
as it gives i of the various systems in use. Ex- 
oepting the cable line, the Serpollet system appears to be 
the cheapest, and the compressed air the most expensive, 
accumulator lines being about midway. In nearly every 
case fair dividends are earned. 


— ee — — — — ä ——— —— 


Length of 8 g Ф 
Ronte. ap 5 Š 2 
running. 2 Л z 
3 
— aa PT icd. n — Z 
Place de la Republiqueto Pantinand 10 30 |Combn'd 56 
Aubervilliers. months. acc. and | 
| trolley. 
Madeleine to Pont de Neuilly апд 20 |... Accumu-| 52 
Levallois. months. | lator. 


Place de la Republique to Les Lila 24 30 |Claret-Vi- 52 


"n ade ulleumier | 18 stand- | 
and Romainville. | years. ih ER 


| contact. . | 
Madeleine and Opera to Saint 53 ,. [Accumu-| 50 
Denis and Neuilly. | years. | lator. 


Place Médicis and Porte d'Orleans; 34 | 14 Mekarski 52 
Cours de Vincennes and Saint Au- years. | com pres- | 
gustin; Louvre and Saint Cloud ; | sed air. | 
Louvre-Sevres-Vereailles. | 

Madeleine, Glennevilliers, Bastille, 5 62 Serpollet| 52 


Clignancourt, Saint Ouen, Asni- years. steam. | 
eres. | | 
| 

Porte Maillot, Place de l'Etoile, es pires. &| 52 
Courbevoie. ye 


hot water. 


There are also about 12 Rowan steam cars running between the Louvre, St. Cloud, Boulogne, and Auteuil. The boiler and engine forms pert of the car, and the 
to the regulations of the Municipal Ceumcil. А 1j mile cable tram connects the Place 


condenser із on the roof, so that there are no outside seats, which is contra 


the Planté or solid lead type, and the negatives of the lead 
grid pasted type, the plates being suspended in the acid by 
5 resting on two ledges moulded inside the ebonite 


x. 

This disposition of the accumulators in an entirely separate 
box slang underneith the car body, is во obviously the right 
way to carry oells, that the wonder is that it was not adopted 
from the first on all accumulator lines. It gives increased 
stability; * it enables the acid fumes and spray to get clear 
away without annoyance to the ngers, but more im- 
portant than all it enables the changing of the accumulators 
to be effected en massein a few minutes, and without the 
Thb Аттап 1 hich has b lly d 

e ulio elevator whic een specially desi 

for the purpose of removing and replacing’ the cells, de 
exceedingly simple piece of apparatus, and one man is able 
to replace a set of cells in three minutes. All he has to do 
is simply to actuate two levers, one raises or lowers a plat- 
form to take the weight of the oells and the other traverses 
the bogie carrying the accumulator box to or from under- 
neath the car body. 

The motors аге of the well-known G.E. 800—25_horse- 
power size, and the axles are fitted with the Thomson-Houston 
eleotro-magnetio brake. The series parallel controllers are of 
the B.A. type, and the connections are such that current 
may be directed through the motors from either the 
overhead wire or the accumulator, or it may. be sent throngh 
the 3 and the accumulators (for recharging) simulta- 
neously, 

The car bodies were supplied by the Oompagnie Générale 
de Construction de Saint Denis, and they are brilliantly 
lighted by 10 incandescent lamps of 16 candle-power. As 
current is taken from the cells there is no rise apd fall in 
the light as is commonly the case in ordinary trolley car. 
A regular 10 minutes’ service is given, although there are 
some fairly steep gradients. 


The combined accumulator and trolley has a slight рай 
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Weights in tons. 


= 
- „ 8 
г - 
2 5.5 = 
à 2g 8 er — Remarks. 
4 55 8| $ |ua z 
v 9 аре " 
< x — 
em 
10 4 | 34 1739 | 4i miles trolley; 44 miles accumulator; 
| | accumulators suspended between Brille 
| | bogie trucks; 924 cells, each with three 
| | positives and four negatives in ebonite box. 
75 33 34 14 103 200 Tudor cells arranged under the seats; 
| fan to clear out acid fumes, two positives 
| | | and three negatives to each cell; charged 
| up in position in three minutes; working 
| | | expenses 3d. per car mile. . N 
9 ы. 41 134 44 1 in 16 Contact plates of cast-iron slightly raised 
| For 700 above pavement; distributing boxes 110 
yds.1 in22 yards apart; extra cost of single track, 
| £1,400, double track, £2,300, 
10 3 34 164 15 1 in 27 108 cells which can be removed in bulk by 
two men; time occupied in recharging 
| about two hours; working cost 54d. per car 
| mile. 
| і 11 storage cylinders, pressure 850 Ibs. to 250 
114 | 5 15 193 чи 13 Ibs.; 42 Ibs. of air used per mile run; re 
| in | servoir of hot water to prevent freezing up 
| | of ports. 
8 ...| 9$ 113 15 1 in 20 Steam generator measures 5 feet 9 inches x 
Trailer | | 31 74 2 feet 8 inches x feet 6 inches, is placed 
on front platform; will haul trailer with 
34 | 50 passengers; consumption of coke 9 108. 
| | per car mile. " ‚жем 
co. with Weight of water about 30 per cent. of weig 
water, 20; **' 33 35 113 of locomotive; two recharging stations ай 
ith | bottom of gradients. 
ra 
n 


de la ed or aue with Belleville up avery steep gradient. The two cars with 60 passengers weighs 10 tons; the line is mostly used by the working classes but is 


very pro 


The accumulators used on the Aubervilliers line have 
been supplied by the Société pour le Travail Electrique des 
Métaux. The box containing the cells is made of 1} inoh 
hardwood, backed with iron, and measures 6 feet 10 inches 
long, 5 feet 8 inches wide, and nearly 24 inches high. It is 
divided into eight compartments, containing 28 bells or 
224 oells in all, each cell box is distinct in itself, made of 
ebonite, and it contains seven plates—three positives and 
four negatives—the dimensions of the plates being 12} 
inches by 34 inches by I inch thick, The positives are of 


in case of fire, &c., because if there happens to be a serious 
accident and a section of the overhead trolley wire ia out down 
these accumulator cars can work across the gap without any 
interruption of traffic. 


* It is often stated as an objection to this aystem that the dead 
weight of accumulators having to be carried over the trolley wire 
section is wasteful of energy, but it should be remembered that tbe 
extra weight gives a better grip between the wheels and the mils, 
and also that the centre of gravity of the car is lowered, а @0- 
sideration with heavy double-deck саг 
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In ͤ common with conduit fitted with double conductors 
bonding can be di with on that section of the line not 
worked, by the trolley wire, and this will obviously be the 
more closely built portion where electrolysis troubles and 
насси at the wheelg on а greasy or dusty road would be 
objectionable. In a closely built area, however well the rails 
are bonded, there are bound to be electrolysis troubles sooner 
or later which will necessitate the opsning out of the roads 
to examine the bonds. 

It has been urged that the changing over is likely to be a 
nnisanoe, but, as a matter of fact, the time occupied is very 
short, With accumulators and sliding trolley bar the change 
can easily be made whilst the car is in motion. With accumu- 
lators and trolley maat and wheel the car need only be ttopped 
about 10 seconds, or just sufficiently long for the wheel to be 
dropped on to the trolley wire (a dexterous tramcar conductor 
can often effect, this whilst the car i8 in motion). 

As accumulators xd agnus in а box under the car can be 
removed so expeditiously, there is no reason why they should 
not: be removed at the junction with the trolley wire section, 
the cells neeced being only carried when absolutely necessary. 
This method has been working for some time in Chicago, 
and the average length of time occupied in making the 
change is ]] minutes. Mr. Justus Eck says it has been 
done in half à minute. | 


P 
placed under the seats. From what the author has seen of 
modern systems constructed on these lines, he can give his 
assurance that these complaints are not well founded; and 
if it were not for the inconvenience of detaching the battery 
as a whole from the car under these circumstances, he would 
certainly recommend the oells being placed beneath the 
seats.” 

In those cars on the Paris lines which have the cells under 
the seats, a small fan is kept going, and it clears out the acid 
fumes most effectually. 

In conclusion, it might be mentioned that the use of 
cells tends to give a regulating action on the voltage of the line, 
which cannot fail to ba beneficial in the long гор, although 
ге actual date of such improvement might be difficult to 

ocate. 
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THE USE OF SIMPLE SINE CURVES IN 
ALTBRNATING CURRENT PROBLEMS. 


By W. d. RHODES, М.Во., Royal Technical Institute, Salford. 


Many writers on problems connected with alternating cur- 
rents object to the use of simple sine curves on the grounds 
that the actual E.-M. F. and current curves are not simple 
harmonic, but in general consist of a fundamental with 
‘higher harmonics “ке More recently Bedell and 
‘Boyd, Steinmetz, and others have argned that for purposes 
of calculation it is in general quite admissible to replace the 
actual curve by an equivalent sine curve, which is defined to 
be that- simple sine curve, which has the same root mean 
square value as that of the actual curve under consideration. 
It appears, however, to be thought that this substitution 
by an equivalent sine carve is only legitimate when the even 
harmonics are absent. This is, in the writer's opinion, 
erroneous. ` І venture to express my views on the subject and 
give the reasons for considering that calculations may be 
on the assumption of equivalent sine ourves, whether 

the harmonics present in the actual curves be odd or even. 
It is not my intention here to discuss what harmonics are 
present in ће actual E.M.F. and current curves of alterna- 
tors or transformers, but to investigate only the effect of 
any possible combination of harmonics, whether or not such 

а combination ean exist in actual practice. 

It ія necessary, in the first instanoe, to inquire into the 


conditions which must be satisfied in order to render the 
substitution of simple sine curves valid. There must, of 
course, be only one simple sine curve for a given combina- 
tion of fundamental higher harmonios, ig, the root 
mean square value of the, actual curve must depend only on 
the magnitudes of the harmonics present, and not on their 
positions relative to the fundamental aud to each other. 
Supposing that this oondition is satisfied and that oorre- 
sponding root mean square values of E.M.F. aud current are 
E and 1 respectively, then a further conditign to be satisfied 
s that the mean power given to the cironit should have the 
orm | | 
AEI 


where д is а quantity likewise, independent оѓ the relative 
positioas of fundamentals and harmonics. 4 would then be 
008 a, where a із the difference of phase between the equivalent 
E М.Е. and corresponding current curves. | 
Let the potential difference between the terminals of any 
circuit be | | 
в = в, віп (pt + a) + ez sin (2 pt +a.) -.... + 
en sin (n p t + an 
and the corresponding current be | | 
i = sin (pt + В.) + is sin (2 pt + B, . + 
u. din n p T Bn) . | 
A little consideration will show that the number of har- 
monics present in the current curye must of. necessity be the 
same as those in the E. M. F. curve. In fact, the r*^ harmonic 
in the current curve is dne simply and solely to the 7‘ 
harmonic in the E.M.F. cnrve. | | | 
Here я is taken to be any positive integer whatever. The 
root mean square values of в and i are then given by 


рга ar 
0 


and ' ат 
"ES | І = мМ i JF Pat 
| 0 
Now ` UT 
„ sd td 
ды = Аш (e? sin? (рі + ai) + e sin! (2 pt 
oca) . . . +2 er e din (pt 
"4 + a,)sin(2pi+a)+... Jdt 
= eb... ею 2+ 
2 р 
Similarly 
Га ti tanti, te 
А 2 p 
Therefore a? + 657 
E = NLA 
м E p 
d papy ERE ee E 


2 | 
both of which are independent of the phase positions of the 
harmonics whether even or odd. 
Again, the power given to the circuit is given by 


2 * Jo. 


=Z? (e i sin (y а) ain (vt ＋ fi) + en in sin(2 pt 
І Tas) ain (2 pt +) +... . 1 es i sin(2pt 
+ аз) sin (vr +f.) t ....])dt 
- ву 1 o (a, -pi + е, ty 008 (a4 — fa) 4T... en $4 008 (a4 — B) (3) 
2 


which is also independent of the relative phsse Бази of 
fundamental and Шаш in either curve. It is seen that 


the power given to the circuit de only on the maximum 
values of the fundamental harmonios and upon the 
difference of phase between each component of the current 
carve and the corresponding component of the E.M.F. curve ; 
and these differences of phase are dependent solely upon the 
time constants of the gircuit, ` | 


т 
з — — а — 
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If, therefore, we write des 

where w, Е and 1 have the values given by equations (1) and 

(2), we get the value of A, and putting 
5 008 а = А 


we get the phase difference which must be given to the two 


simple sine curves which ат give the root mean 
square valués of the actual curves the true power given 
to the circuit. 3 

It appears, therefore, that if we wish to make calculations 
in 5 currente, we may with accuracy assume the 
E. MH. Fa. and currents to be simple harmonic functions of the 
time, provided their root mean square values are taken to 
agree with the readings of an electrostatic or hot wire volt- 
meter, and their mean product with the reading of a wattmeter. 

Of ceurse, no such assumption is legitimate for calcula- 
tions regarding instantaneous values of E.M.F., current or 


power. X 

]t will be observed that in the above investigation care 
has been taken to integrate over a complete period of the 
3 12 exin ded odd harmonics only E 

missible would a nt ue to integrating over on 
half a period of Ше fandamental m d 

The чаш result was given by the writer in a paper 
read before the Royal Society on February 10th, 1898, an 
abstract оѓ which is given in the Proceedings of the Royal 
Socie/y, Vo'. 62. 


NEW PATENTS AND ABSTRACTS OP 
PUBLISHED SPECIFICATIONS. 


NBW PATENTS —1008. 


Compiled expressly for this journal by W. P. Тномрвон & Co, 
Electrical Patent Agents, $22, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, fo whom all inquiries 
should be addressed. | 


18,024 “Im ents in or relating to electric alarms or call- 
beards and the like." A. E. раву. Dated August 2204. 

18,028. “ An imprevement in the construction of electrical bridge 
fuses.” A. W: So Ww nr. Dated August 22nd. 

18,051. Ап electric fuse.“ J. G. Om. na. Dated August 22nd. 

18.057. Improvements in or rela to electric lamps" L. 
Horwitz. Ditel dopost 22nd. Mis m. 

18,087. “ An apparatus for automatically starting and stopp 

into storage tanks without аны 

p ce whatever" J. HanprNG and J. W. Mum. 
ted August 23rd. " 

18,080. “Improvements in tubular conduits for electric wiring.” 
T. Тлусов. . Dated Angust 23rd. 

18,003 “Im ments in dynamo-electric machines aad motors.” 
T. PRERCE anĝ J.A. Ермонрвон. Dated August 23rd. 

18,101. ‘Improvement in dynamo-eleotrie machines" W. 
Tuavsy. М August 23rd. 

18,119. “Improvements in electric switches.” J. Foxorort and 
W. J. V. Duncan. Dated August x3rd. 

18,187. “ Improvements ia contact apparatus for electric railwa 
with nd current feed and partial conductors.” O. F. P. 


18,156. “Improvements in the manufacture of electrical resist. 
ances.” А. Voar. Dated August 23rd. (Complate.) | 
18,165. “Improvements in or relating to electric signalling or 
iedicating a ” A.J. Bours. (V. Julien and E. F. Busson, 
France. ted August 23rd. (Complete.) 
18,172. “Improvements in continuous current electric motors or 
ironclad or enclosed type." Н. W. Wirsom. Dated 


of 
August 24th. 
18,218. “ Improvements in electric motors and in their cation 
to motor са 
LIMITED, and J. 


" Tax Brrranwa Moron Cannon Oompany, 

Burrg. Dated August 24th. 
18,931. “ Electrical tormed of artificial atone.” 
J. Е. Влснмлии, A. Voor, О. О. Waman, A. Konic, J. KIBCHNBR 


and А. Jona. Dated August 24th, (Complete) 

18,232. “Electrical resistances of artificial stone se ane tion.” 
J. Е. Влонмлии, A. Voot, C. C. Wm, A. Konia, J. 
and A. Jona. Dated August 24th. (Complete.) 


18,241. "Improved secondary battery." R. N. Lucas and E. 
Влитово. Dated August 25th. 
18,272. “Improvements in apparatus for the measurement of 


alternating currents.” G K. B. ELPHINSTONE and A. C. Hear. Dated 
August 25:h. 


18,309. "Improvements in, or relating to, hammers or tappers 
actuated electrically à 


Pd Q. TURSBULL, jun. Dated August 26th, 


Copies of any of these Speci, 
ompson & Oo., 


energy, whose power considerably diminishes the 


18,388. "Im ents in connection with electric lamp and Ше 


a paratus for рашы, advertising, and similar purposes." O. R. 
August 26th. ' | 4 


tway. Da 

18,366. “Improvements relating to the ‘regulation of electro- 
motive force.” N. Rows. Dated August 26th. (Date applied for 
under Patents, &с, Act, 1883, Sec. 103, January 27th, 1898, being 
date of application in United States.) 

18,969. ' "An improved form of electric glow lamp for general 
lighting purposes." T. E. Ampazws. Dated August 26th. | 

18,396. “ Ар improvement іп lamp-holders for electric light incan- 
descent lamps.” 8. E. Говтев. Dated August 27th. 


ABSTRACTS OF PUBLISHED SPRCIFICATIONS, 


ions may be obtained of Messrs. W. Р. 
392, High Holborn, W.O., and at L4 
Birmingham, price, post free, 94. (in stamps). 


Manchester, and 


. 1898. 
5,062. “Improvement in incandescent electric арфе: W. P. 


filament separately with the lamp circuit the circuit con- 
facts. Itconsists in the arrangement of a bulb sealed at the base 
extremity of filaments side by side, and two pairs of 
terminals ext through ` and spring circuit 
contacts upon the base of the socket, so arranged as to make contact 
with only one pair of at a time, the of contacts from 
one of to the other being made by rotating the bulb. 

7,423. “Process for the extraction of pure metals or metallic 
alloys, and the notion of carbides by electric heat." Н. Ascaus- 
MANN. Dated 


h 25th. The invention consists in producing in 
а furnace, by adding a metallic sulphide, an тана 


electrical energy which has hitherto been necessary to of 
reduction. VF to 
electrical heating a of carbon with an oxide and a sul 

of metals, having different affinities for the carbon. 1 claim. 


9,638. acturing metallic sulphides electro- 
] . J.RicHARDS and О. Boxzprmm. Dated 
lates to the manufacture of metallic sulphides. The general prin- 


whose mixed sulphides are to be obtained. 1 claim. | 
10,523. “Improvements in apparatus for regulating electric are 
lampe." I. Haan. Dated May 7th, 1898. Relates to the regula- 


g 
ing the regulating rheostat, which serves as balance" to ery 
into two or more parts which may, according as the intensity of 
current increases or decreases, be automatically and successively 
included in, or cut out of, the circuit. 3 claims. 


11,158. “Improvements in electric arc lamps.” mmm Bros. 
AND Oo., Ілмттер. (Siemens & Halske, Aktien, Gesellschaft). Dated 
ta, ay op Relates to elebtrio arc lamps and consists of а cord 
P y in the groove of which i$ laid а copper cord, the right hand 
n радна Соид о аад carries. the upper carbon holder, while the 
left hand end carries the lower carbon holder. The pulley is mounted 
with its axis ina frame aad is engaged with toothed also 
carried by the frame, the last wheel of which in the middle or normal 
үч о бо Паше eee eee уа ring pawl. 

frame rocks upon the pivots, and carries on the d 


| 
F 
: ] 
| 
| 
i 


of 
and s su ially on the cathode, while during the dis- 
Gbargiss of the call the, sulphate is re-formed. 1 claim. 

19,323. “ ae ai in. electric batteries.” Е. EDwanns. 
(P. Emanuel). ted June 186, 1898. Relates to thermo and hydro- 
electric batteries. It is well known that thermo-eleotric currente 
are produced by an electromotive force arising from the difference 
of tem in two us substances. According to the 


g 
the thermo piles. The effect of the heat of the steam and cold 
of the water (which surrounds the piles) thus acting upon the 
couples «Шо to produce a constant electric current of low 
claims. 
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THE CHOICE OF A BOILER. 


Few things are more objectionable than a highly economical 
boiler which is always being laid off for repairs or cleaning. 
Thus the Engineer in an article on the choice of a boiler. 
Our contemporary puts first in importance the quality of 
the water as a factor in determining the class of boiler to be 
adopted at any given place, and no doubt there is very much 
to be said for this. Mere salesmen present to steam users 
all kinds of fallacious arguments when trying to get boilers 
sold. One man claims a large heating surface, another the 
number of tubes, the third the very small amount of water 
and the consequent quick steaming, as though the water 
contents made any difference at all when onoe steam is up. 
Between the many conflicting claims a non-technical user 
can hardly make a proper choice, Sometimes a man will 
bay a given boiler because his brother, who is 20 miles 
away, finds it a good variety, whereas the water in the two 
districts may be altogether of a different order. 

Speaking generally, there are поё many waters but what 
can be dealt with by chemists and improved. A water over- 
laden with carbonate of lime can be rendered practically 
non-scale forming by the use of caustic lime. A water, with 
lime sulphate, can be cleared by means of soda; but sulphate 
of soda remains in solution, and though very soluble, must 
not be allowed to concentrate unduly. Some waters are 
nearly hopeless to treat. Take, for instance, the water 
yielded by the Thornhill Rock, one of the rocks on the 
Yorkshire carboniferous series. This water, when treated 
for scale prevention, will contain, after treatment, a larger 
amount of impurities per gallon than before treatment, but 
the salts are now more soluble. The water will not scale, 
but it will very soon concentrate to a dangerous degree. 
The concentration of salts is а danger that is far too little 
guarded against, and it is specially trying in locomotives. 

Much more might be done in water treatment than is done. 
Railways especially might pay more attention to the subject. 
We have seen a good water condemned as full of scale 
forming matter, and as causing priming, when as a 
fact it was removing scale from the boiler, and doing this 
with boilers which had previously worked with hard water. 
By suitable timing of the stay of a locomotive at any one 
shed, its boiler can be periodically cleared of scale by simple 
transference to another shed. 
^ There is, as stated by our contemporary, such a thing 
as fashion in steam boilers. At one time every electrical 
installation was fitted with locomotive type boilers. This 
boiler became fashionable, bat it was simply used at 
first because all the early electric stations were temporary 
affairs at exhibition buildings, and the locomotive type boiler 
seemed the best under temporary conditions, but this boiler 
still goes into electric stations often with no regard to the 
conditions of water supply, though with good water it is 
without doubt one of the best and most economical. 

. The next fashion was the water-tube boiler, as to which 
one engineer, who really knew better, when gazing into a plate- 
glass shop front upon one such, exclaimed: “ Them's the 
jockeys for me," or to that effect, as though the water-tube 
boiler was capable of universal application instead of being 
merely a boiler for its suitable environment. Unfortunately, 
however, the water-tube boiler has been made the victim of 
very numerous impossible laudations. Over 18 lbs. of 
D 
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evaporation has been conferred upon it at least once. The 
power of reducing the gases below the temperature of steam 
in the boiler is yet another. Perfect circulation is allowed it 
without proof, and also absolute safety, though its tubes may 
split—and have done во, to the serious injury of attendants. 
Shell boilers have their thick-and-thin advocates, also, though 
it is often very difficult to instal them in an existing building, 
especially where an architect has had a word in placing the 
boiler space. We don’t see that the steam user is very much 
between Scylla and Charybdis, as put by the Engineer, in 
having to choose between a hard scaling water and a soft 
water which will corrode. A soft water will not necessarily 
corrode a boiler. If it doso it must be acid, or perhaps 
charged with carbonic acid gas. If acid it should be ran 
through a filter of limestone chips, and if charged with 
carbonic acid gas a little caustic lime should absorb this 
(or a little caustic soda), and the lime carbonate will form a 
protecting scale, which if it get too thick can be loosened 
off by letting the soft water act upon it untreated. 

Our contemporary prefers the Scotch marine type boiler 
to all others, and there is much to be said in favour of it. 
It has most of the advantages of the Lancashire boiler, 
but magnified in that it has larger furnaces, and thereby 
should secure better combustion. It has large water 
contents, and is accessible all over for cleaning. It has 
the advantage, if desired, of no external seatings, but it 
is becoming quite usual to give it an outside exposure 
to heat by means of external casings. It has also the 
advantage of height, and thus more than competes with the 
water-tube boiler in respect of floor space, in which the 
Lancashire boiler is supposed to be extravagant. 

The disadvantage of the Scotch boiler is its expense when 
under higher pressure; but in this respect, if a 6-foot boiler 
is safe with 3-inch plates, a 12-foot boiler will be safe with 
1-inch thick, and will be four times as big as the smaller 
boiler. Per unit of cross section, therefore, the larger boiler 
need only be of half the weight in its barrel. Thus a 
Scotch boiler shell, 10 feet long by 12 feet diameter by 1 
inch thick, weighs as much, approximately, as a Lancashire 
boiler measuring 20 feet x 6 feet х 1 inch, and is suited 
for equal pressure, while it has double the internal capacity, 
a fault, no doubt, in the eyes of those who do not believe in water 
capacity, or accumulators, or fly-wheels, or any other form of 
stored energy, though they are willing enough to use coal as 
a source of motive power, instead of relying upon a Solar 
motor, as it appears we, or our near descendants, will require 
to do, when all coal is used up—a period set by a writer in the 
Engineering Magazine st from four hundred to fifteen hundred 
years as regards Europe and America; Asia, Africa, and 
Australia, being left ont of account. 

For ourselves, we look to the increase of surface con- 
densing, and possibly the extended use of flake graphite for 
cylinder lubrication as a powerful aid in preventing scale in 
boilers. The weight of water evaporated in a boiler is, 
roughly, tenfold the weight of fuel burned, and the accumu- 
lation of mud and scale cannot but be larger. With 
surface condensation a little hard water can always be 
added if required, and where oil is employed in the 
cylinders we should be inclined to avoid filters and use a 
centrifugal cream separator to get rid of this. 


THE POSTMASTER-GENERAL'S REPORT. 


Ir is doubtless the duty of those who have charge of the 
public finances of the nation to exercise discretion in the 
way of reforms or concessions ; it is seldom, however, that 
the latter are boldly made, but when they are, universal 
satisfaction is expressed and the concessions are seldom a 


financial failure. It is somewhat surprising therefore that 
more is not done than is actually the case. The Jubilee 
reforms in the Post Office can hardly be regarded as other 
than unqualified successes, the public certainly consider them 
so, and even if the financial results had been less satisfactory 
than they actually are, it is certain that the ratepayers would 
not have called indignation meetings in every direction to 
protest against the waste of public money, as it would almost 
appear that the authorities imagine would be the case, 
The Postmaster-General, in his report, states that the 
increases in postal and telegraph revenues during the past 
year, notwithstanding the numerous reforms, amount to 
£278,441 and £104,369 respectively. The expenditure, it 
is true, was £712,808 over that of the previous year, but 
setting expenditure against revenue, the accounts still show 
the very respectable profit of £3,421,125 on the year, if 
nothing be allowed for interest on the capital created for the 
purchase of the telegraphs. This interest has, of course, to 
be met out of ordinary taxation, but the public do not, we 
imagine, grumble greatly at this. 

The result of the diminished rate for the letter post has 
resulted in the growth of the latter being double what it was 
in the previous year, namely, 6:8 per cent. against 3? per 
cent. in 1896-97. The parcel post shows a like gratifying 
increase. 

In the telegraph service the extension of the free delivery 
of telegrams to three miles has so far proved satisfactory, that 
although the total cost of the concession up to the end of 
the financial year amounted to £52,000, yet the gross revenue 
derived from additional telegrams is eatimated to be £26,000, 
this bsing assumed to b» the result of the advantage derived 
from the concession. | 

The reduction in the guarantee required for new tele- 
graph offices has led to an inorease of 49 new offices opened 
as compared with those opened in 1896-97. The reductions 
made in private wire rates has also resulted in a substantial 
increase in the demand for such means of communication. 

The erection of the new buildings opposite the original 
St. Martin's-le-Grand Post Office is a matter of recent date, 
yet, large as these buildings are, they are insufficient to 
meet the rapidly increasing volume of business to be dealt 
with, and the Department has consequently decided to expend 
£200,000 on a scheme which makes provision for dealing 
more efficiently with the increasing work, both postel and 
telegraphic, in the metropolis, and under which better 
accommodation will be provided for the staff. Three new 
buildings will be erected at once. The old building of St. 
Martin’s-le-Grand will be demolished with the exception of 
the outside walls, and within a new structure will be 
erected suited to modern requirements. While the work is 
in progress a portion of the business will be transferred to 
the Mount Pleasant offices in Clerkenwell, to which a new 
wing is being added. These parta of the scheme will cost 
£150,000. The Department has purchased the basiness 
premises of Messrs. Barnard & Sons, manufacturing silver- 
smiths, Angel Street and King Edward Street, which will 
at once be demolished, and a new building erected on the 
site, which will provide ample dining and cloak room 
accommodation for the staff of 8,000 telegraph clerks at 
St. Martin’s-le-Grand. The sum of £50,000 will be spent 
on this undertaking. As soon as a suitable site can be 
obtained, it is proposed to build a new post and telegraph 
office in the East Strand, where business has developed 80 
rapidly in recent years. 

The line to be taken by the Department in view of the 
report of the Parliamentary Oommittee on the telephone 
question does not yet appear to be definitely decided, but 
if a bold policy of active competition is decided upon, the 
volume of work to be done will be largely increased, 
especially in the engineering branch of the service. 
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LARGE ELECTRICAL PUMPING PLANT. 


WE illustrate below two large plants which have just been 
completed by the Phoenix Dynamo Manufacturing Company. 
It is believed that they are amongst the largest electrically- 
driven centrifugal pumping рази which have yet been made, 
and the same remark applies to the * enclosed" motors. 
The motors are each capable of maintaining a load of 100 
B.H.P. on a circuit of 300 volts at a speed of 690 revolu- 
tions per minute. The armatures are 21 inches diameter, 
and have 254 conductors, wave wound, and connected to 127 


и 


bars in the commutators, so requiring two sets of brushes 
only. The brushes are of carbon, and are mounted iu 
holders of aluminium. The machines are compound wound, 
the resistances being: armature, 0:008 ohms; shunt, 115 
ohms, and series, 00085 ohms. The electrical efficiency of 
each machine is 98 per cent. 

The pumps are twin series, and are capable of raising 
72,000 gallons per hour a height of 126 feet. 


TRAMWAY SPEEDS. 


INQUIRIES have been made by M. Н. Geron, of the Cologne 
Tramways, into the speeds found most suitable on various 
tramways. He has received replies from 21 companies, of 
which eight operate by steam, five by electricity, five by 

one by com air, and two by combinations of 
some of the above methods. The replies came from Belgium, 
France, Germany, Italy, and Austria, M. Geron places the 
information he has received in the form of a paper to the 
Permanent International Tramways Union. e divides 
lines into the two classes of suburban and urban, the former 
being usually worked by steam, the latter by horses or 
electricity. Speed is naturally on the first class ; but 
must always be dependent on other conditions—such as an 
independent right of way—which leaves speed simply depen- 
dent on technical and economic conditions alone. Whi e speed 


tions as to grade 


is costly it is also popular, and leads to patronage and increased 
receipts. With ordinary tramways speed is regulated by 
other than economic or technical considerations, such as 
traffic conditions and local circumstances. Then the motive 
power is а large factor in determining speed. Horse traction 
naturally soon finds its limit of in the limitations of 
the animal. The is thus absolutely limited, apart from 
the possibility of higher speeds under the local conditions. 
On the Italian ри the maximum в are 16, 18, 
and 20 kilometres per hour (9:9, 1172, 12:4 miles per 
hour), and these are reduoed to 6, 8, 10, or 12 kilometres in 
densely crowded streets and difficult passages, but the com- 


pany think that the official maxima might very well be 
raised to 24 kilometres in ordinary street running, and to 
80 kilometres (18:6 miles) on independent permanent way, 
and these speeds were even proposed by the authorities in a 
measure which, however, did not become law. This pro- 
jected law laid down 24 kilometres as a maximum at any 
point, and there were ial rules for falling gradients, 
curves, crossings, aud other dangerous points, and also at 
night time. For railways constructed on ordinary roads 
the speed is limited to 80 kilometres, with similar restric- 
в, &c., prescribed for tramways. 

The Belgian National Company of local railways limits 
ita е] in populous districte to 7 апа 10 kilometres, and 
at other parts to 14 and 17 kilometres. Without special 
authorisation the speed of trains outside crowded districts 
must not exceed 30 kilometres to be reduced to 10 when 
passing through villages and towns, and speed must be 
Blackened when the approach of a train might frighten 
horses and other каш, and possibly lead to aocident. 

The management of the steam tramways of Bologne have 
failed in their application for power to increase up to 
22 kilometres from the present 18 kilometres limit. Other 
Italian lines are limited—at Milan to 18 to 20, Turin 
Province 20, and the steam tramways at Rome, Milan, and 
Bologna to 20 kilometres. All join in the шоп that 
speeds might be increased without additional ger and 
with additional profit. 

At Orefeld, the German tramways are limited to 12 kilo- 
metres in populous centres, and 20 outside, and the so-called 
commercial speed only reaches 12 or 13, with this 20 maxi- 
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mum. Several accidents early in the life of the line caused 
the reduction from the original speed of 15 to as low as even 


10 kilometres, beyond which it only recovered to the above 


12 and 20. 

The author thinks that the Belgian National Company's 
rules best conform to practical necessities, and the e 
submitted to the Italian Legislature closely resemble them. 
The Belgian local railway system now includes 1, 500 k. 
(930 miles) of lines, and will soon be doubled. | 

We are indebted for the information which we have 
abstracted above to the translation of M. Geron’s paper in 
the Railway World. | 


TERRESTRIAL MAGNETISM. 


By ARTHUR E. COTTERELL. 


"Is тив EARTH A Нови Mudan, ов MEBELY тна RECIPIENT 
or AN ETHEBRAL Linz or Forom?” 


(Concluded from page 371.) 


Fic. 2 represents some of the lines of force emanating 
from a magnet. | 

If now we bring a magnetic needle, в’, м’, suspended во as 
to turn freely, it will take up a position which ooincides with 
the lines of force into which it is brought; a second one will 
do the same, subject to variations due to position in line of 
force, and to attraction of the first needle х’ в. Or again, 
if we place a piece of iron or other substance capable of 
receiving magnetism near the magnet, it will acquire 
magnetic properties, the direction of the polarity being deter- 
mined by the lines of force and direction of their sign. 
А Does not this lead ug up to the hypothesis illustrated іп 

g. 8? 

Let N and в represent the two poles of a tremendous magnetic 
system with radiating lines of force through space which are 

own to be few in number for sake of simplicity. Let E be 
the earth, shown on exaggerated ecale, moving in space, and 
intersected by a magnetic line of force, з х’. The polarities, 
н and в, are only illustrative of magnetic sequence in a 
general sense. For convenience we use the term N and =, 
taking our earth geographically. | 

From what has preceded we can readily understand that 
the earth may become magnetic from the fact of its lying in 
some huge magnetic lines of force. It might be objected 
that the earth as a whole is not entirely or equally distributed 
with substances capable of magnetism, but this argument can 
be met in several ways. Firstly, all substances may be more 
or lees capable of magnetisation, though not of exhibiting it 
when in comparatively minute fragments, or in the second 
place, owing to the quantity of iron in the earth's formation, 
generally the magnetism is exhibited in the earth as a whole. 

It might be suggested that the daily rotation of the earth, 
or ite axis, would cause this hypothetical line of force to shift 
considerably around the poles during each day, to say nothing 


of gon variations during the year. | 
ell, we know that there are daily and yearly movementa, 
but these only tend to confirm the theory suggested. At 
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first thought the suggestion that the magnetic axis would 
shift round the geographical poles, appears to be a very 
serious objection indeed, but happily it is capable of being 
dispelled, and in this way :—It has been suggested that the 
theatres of the great magnetic force are situated at enormous 


distances in . Let us now remember that the nearest 
known star, Alpha Centauri, is caloulated to be situated at 
no less than 20,000,000,000,000 miles from this globe of 
ours. If we could transplant ourselves through the realms 
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of 8 to that star and then look in the direction of the 
earth, the latter would bs im ible, indeed, it has been 
caloulated that the whole radius of the earth's orbit round 
the sun, nearly 93,000,000 miles, would be hidden by а 
thread „2, inch diameter held at €50 feet from the observer's 


eye. 
. This reflection renders it easy to regard a magnetic line 


of force as intersecting not a portion of the earth merely . 
but rather a planetary region, and if this be so it must 
necessarily follow that there will be some culminating point 
or path which in our case approximates to the known 
magnetic poles. We must not regard the lines of magnetic 
force as а series of infinitesimally fine lines, but rather аза 
system of diffused lines, which they really are, creating a 
magnetic direction in their aggregate, rather than by the 
directive force of any individual line. 

Regarding daily variations, Prof. В. P. Thompson says in 
his work, * Elementary Lessons in Electricity and T 
netism,” page 120, About 7 a.m. the compass needle 
begins to travel westward, with a motion which lasts till 
about 1 p.m.; during the afternoon and evening the needle 
slowly travels back eastward until about 10 p.m.” After 
this it rests quiet; but in summer time the needle begins to 
move again slightly to the weet at about midnight und 
returns again eastward before 7 a.m. He goes on to say 
that these delicate variations аге never more than 10’ of 
arc,” and “ap to be connected with the position of the 
sun; and the moon also exercises a minute influence.” 
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Fia. 4. 


It would be interesting to any readers to construct and 
and examine these phenomena on 8 similar form of chart to 
that described in my earlier on “Electrical Earth 
Currents Viewed Astronomically " before referred to. Take 
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a piece of paper or cardboard of any convenient size, and 
sketch out the longitudinal and latitudinal lines of the 
Northern Hemisphere, mark thereon the positions of the 
North Pole and of Greenwich, and around this hemisphere 
mark out the 24 hours which represent day and night. 

If the hemisphere is now cnt out во as to leave the dial of 
24 hours, and the former is pinned axially to a board so as to 
enable it to be rotated within the area of the dial, it is easy 
to compare the relative position of the north magnetic pole 
at various hours of the day, and this experiment is full of 


instruction and coincidence with the effects laid down by 
Prof. Thompson. 


Fig. 4 illustrates the north magnetic pole as having 
3 reached its west ward position at 1 o'clock, and 
the other positions indicated by Prof. Thompson will be 
found to practically coincide. 

It is now desirable that we should remind ourselves that 
the magnetic declination varies between summer and winter, 
viz., 12’ in the former and 7’ in the latter. In this connec- 
tion we shall do well to remember that the distance between 
the two extremities of the earth’s orbit of revolution round 
the sun is compated to be about 186,000,000 miles. 


With regard to the question of the variation of thedirection 


of the earth’s etism, as induced by the suggested line 
of force, it should be remembered that there are two other 
important movements, independent of the rotation and revo- 
lution of the earth. I refer to the precession of the earth’s 
axis—a conical movement, which completes a revolution in 
25,867 years, ог thereabouts—and to the nutation due to 
the moon, another conical movement of about 184 years’ 
duration. Then, again, we must consider that there are 
certain motions belonging to the stellar or sidereul system 
"which cover countless ages. Oar sun himself is believed to 
be dashing through in the direction of the constellation, 
Hercules, at the terrific rate of 150,000,000 miles per annum, 
ing in his wake the train of planets and satellites which 

revolve around him in corkscrew fashion. , 

Each and all of: these command consideration, and the 
author has no doubt that in the mean of their total effects 
will be found the true cause of the variation to which terres- 
tial magnetism is heir. | 

Amongst other questions which arise we notice the fol- 
lowing :—W here are the centres of magnetic force? What 
are the limitations of space, or rather, perhaps, space ав 
occupied by celestial bodies, and what is magnetism? This 
question is, however, as difficult as another, viz.: What is 
electricity ? to which no satisfactory answer can yet be given. 
We know how to handle electricity and magnetism, and to 
gauge their powers, but we cannot describe their nature. 
This lack of knowledge, however, does not hamper our prao- 
tical applications, nor does it hinder the study of magnetism, 
or rather its effects. A careful survey of magnetic declina- 
tion, inclination and force, should reveal the first, and afford 
some suggestions of the second. 


ELECTRIC MOTORS IN A TANNERY. 


A NEW application of electricity as a motive power has 
recently been adopted in the tannery of Messrs. Dunn Bros., 
Cork, Ireland. Of late years, in the early stages of the tanning 
process, steam-power has been largely ased to agitate the 
Teather suspended in tanning liquor, the object being to pro- 
mote the tanning. Various mechanical appliances have been 
adopted. The American rocker system, so largely used in 
the United States, has been for years in operation at Messrs. 
Dunn's tannery, the necessary motion being given by eccen- 
tries on a shaft driven by a steam engine. Each rocker 
consists of a strong woolen frame at the top of a tanpit, 
supported on pivots, and free to move abont 6 inches in a 
see-saw fashion. From this frame the leather to be tanned 
is suspended in the tanpit, which is filled with tanning liquor. 
When the frame rooks the leather is gently agitaud in the 
liquor. Experience proves that the best results are obtained 
with an intermittent motion. - 

With the usual arrangement, it is necessary that the start- 
ing and stopping should be done by someone on duty for that 
purpose, and consequently the intermittent motion cannot be 


eontinued during the night without considerable extra ex- 
р In the new arrangement, electricity developed by a 
ynamo driven by a steam engine, is stored in accumulators. 
A clock turns a commutator, which at intervals switches on a 
weak current. This current works a relay, which switches 
on the full power of the accumulators to a motor, which 
rotates the shaft moving the rockers. The commutator being 
connected with the minute hand of the clock turns on the 
electricity for some minntes every hour during the day and 
night. In this manner alternate motion and reat, found to 
be во desirable, is automatically produced during the night 
as well as in the day. Їп this tannery there are 20 of there 
rockers, each capable of carrying 50 butts or hides. | 


The great economy of power obtained by the use 
of electro-motors is very well exemplified in this instance. 
The whole set of 20 rockers contain at the time of teat 
about 800 hides or butts worked with 26 volts at the 
accumulators and a current varyiog from 14 to 18 amperes, 
or an average of 410 watts, or less than half a unit per 
h | ! | 


our. 

The motor and gearing have been made by Mr. G. 
Percival, electrical engineer, of Cork, with a special regard 
to economy in working, and possibility of increasing tle 
power if required, by simply adding to the nnmber of 
cella in the accumulator. Attempts of various kinds have 


been made to accelerate the tanning of leather by 

electrical means; some of these systems, which have 

been electro-chemical modifications of the tanning pro- 

сева, have been reported in the ELECTRICAL Review from 

time to time. Messrs. ] Dunn Bros.’ improvement leaves 

the]tanning process unaltered, though expedited. The users 
E 
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Wu d e the rockers now described 


is the subject 
The photographs she show the working portions of the appa- 


ratus. Fig. 1 is a view of the » clack, and antématio 
witch in engine room. Fig. 2 the motor and 
of the rockers (about one-tenth over the tan The 


small bell near the motor is rung by the action of the F.M. of 
motor at the instapé of closing shunt circuit, and before the 
motor moves, warning men io stand clear of zeokers, &c. 


SYNOHRONISM IN WIRELESS TELEGRAPHY. 


Da. Martin Ттетл, of Obarlottenb „has been making a 
series of in experiments to etermine nnder what 
conditions a receiver can be tuned to respond only to a given 
frequency.* hitherto been 


nation ofthis phenameno 
into the o long: that 
wirelegs 


Starting Pt as rat dean. n 
combined with» long conductor, Dr. Tas sought to ren 


this by exact i 
measurements 


LM were first tried — the distanoe 
between the and the reoeiver, and ascertaining 
the effeot by means of the deflection of the galvanometer. 
The eurve obtained was found to lie between the curve due 


/ that | 
wire of infinite length; showing that the electric waves 
radiation proceeded from every point of the wires 
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drawn, showing the —— Ae the length, L, and the 
deflection, n, of the gal very distinct and short 
maximum was shown when the 5 the same as 


© Blectrotechnische Zeit., xix. p. 663. 


. transmitters must t 


the length of the wires on the transmitter. This curve is © 
shown in fig. 1. By using a relay of the proper sensitive- 
ness, a receiver may be made to respond only when it is in 
tune with the transmitter. 

It now became a matter of interest to determine whether 
any maximum existed when Marooni's arrangement of 
earthing one of the poles was made use of. Е ent 
showed, in this case, only a weak intensity, and onrve 
drawn gave no indication of the existence of resonance ; 
galvanometer deflection remaining the same for all lengths of 
the wires on the receiver. 

When the coherer was used as a receiver, the results were 
quite different from those obtained with the thermo-element 
and the dynamobolometer. In the thermo-element and the 
bolometer, heat is produced by the electric oscillations, which 
2 the former creates a thermo-electrio foroe, and in the latter 

of resistance. Quite different is the behaviour of 
the: coheret and the spark micrometer, which, in their 
action show the greatest similarity to one another. Prof, 
Blaby* considers that the coherer is merely a very fine spark 
micrometer. In the s E micrometer the waves must first 
nerate sufficient, E.M.F. to send the spark across the air-gap 
ore any effect is observed. It ів a matter of indifference 
how often this ha unit of time. Different types of 
therefore be used to obtain the best effeota 
with the different types of wave indicators. 

Dr. Tietz used the spark micrometer in his experiments as 
being better under control than the coherer. The intensit 
was measured by the length of the spark in the receiver 
different 1 of wires. This intensity was found to 
increase as the lengths of the wires were inoreased, but there 
was po maximum point. 

From these experiments it was concluded that resonance 
in the Marconi system was impossible so long as a ooherer 
was used in the reoeiver. On the other hand, the resonance 
effect was shown to be very well marked with the thermo- 
element and the bolometer. The question пото be answered 
was whether these latter instruments were ET sensitive 
with the coherer. With the instruments in the experi- 
menta, the coherer showed itself decidedly superior in sensitive- 
ness, but Tietz proceeds to show several ways in which the 
resonant receivers can be improved in sensitiveness,  ' 

The sensitiveness of the bolometer was i шрот! by using 
stronger currents in the bridge. When the strength of 
current was used, the deflection of the galvanometer of the 
bolometer was 85, as compared with a deflection of 25 in the 
thermo- element. "The thermo-element can be rendered mnch 
more sensitive by combining several elements into a 

and by inoreasing the section of опе set of junotions. The 
deflection in this way was raised from 25 ins 40. 

Dr. Tietz showed also that the intensity of the radiation 
could be greatly increased by modifying t e Marconi-Righi 
tranemftter. For instance, if a number of spark gaps in 
series were used. Wires connected to each insulated Gon- 
ey between which sparks passed, instead of the mee 


also increased the effect. A condenser inserted i 
peralled with a spark gap likewise greatly enhancad the effi 
ciency of the 


The best radiator "was made by sticking pieces of bent 
wire in a cake of paraffin, sufficiently olose жург for a spark 
ee The whole was then placed in a vulcanite box filled 
w A certain number of sparks per minute, dependiog 
on the capacity, the coil, &о., was found to give the best 
resulta, Dr. Tietz considers that still stronger radiation ma 
be obtained by using more powerful sources of energy, su 
as may be obtained with мог and alternating cur- 
renta with condensers in circuit. 

De. Tiets was able with his apparatus to transmit signals 
successfully over a distance of 200 m. His а us, how- 
ever, could not be adapted to work a Morse instrument with 
the ordinary telegrapbio relay. То get over this. difficult 

he has devised what he calls the “light relay.” In this 
instrument the reflecting galvanometer, when ‘deflected, 
throws its beam of light on a selenium cell, the current 
through which works the Morse instrument. Ziokler's 
method & using ultra-violet to cause a spark di he 

also to make use of. 

Dr. Tietz's experiments are interesting, as mati, s light 

on the modus operands of the wireless telegraph, 


* A. Saby. Funkentelegraphie," p. 14. 
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point the way to praotical improvements of real value. Some 
of his own dario, however, appear tò us to be better fitted 
fæ the laboratory than the field. 


A NEW WATER BATTERY, 


the bottom of the cell. This globule of amalgam act3 as a 
feeder to keep the surface of the plate continually bright 
and fresh. | 


The détails of construction are shown in vertical section 
in the accompanying figure. BE EM 
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contracted 7 


made of copper wire. | 
The following data will enable the reader to judge what 
size the cell should be for any required work :— — 


Bize of vial. | Depth of water. | Width of plates. | Approximate 

J x 35 em. 8 cm. No. 14 wire. | 9,080 ohms. 
1: x 5 и 8:5 »9 ? 7 mm. 250 и 
14х6 „ 45 „ 12 „ 100 „ 
17 x T T | 55 „ 15 „ | 60 „ 


Of course the resistance may be varied by varying the 
of the solntion. The above results are for a 1 per 
acid solution. A stronger solution may be used with- 
out. bad results, if the tops of the vials are coated with 
thellac to keep the salts from climbing. If the battery is to 
be used only og open circuit the strength of the solution 
may just as be reduced to ruth of 1 per cent. and then 
will be no trouble about climbing salts. 
the water evaporates from the cells it should be re- 
placed with pure water, not with the acid solution originally 
used, otherwise, the concentration of the solution will 
It is not a very difficult matter to seal the 
cells and thus prevent evaporation entirely. | 

The E.M.F. of these cells is a little more than a volt. 
Usually about 1:08 if the cells are carefully set up. 

In amalgamating the it is important to avoid 
getting any mercury on end which is to be used ss 
copper. Ocherwise, the E.M.F. will be y reduced. It 
may bs well to remark that although the end of the plate 


whioh is to be used as sino must be perfeotly olean before it ig 


The vials: weed: are preferably of the tube form, with 
t 


think much 


-mule is, to look at cas 


an ordinary layer of oxide on the copper end 
will do no harm whatever, and it will greatly a 80 the 
probability of accidental amalgamatio 


n. 
Of course, such celis as these will polarise rapidly if they 
are over-worked, but they also recu quite rapidly. 


The chief value of this cell lies in the faot that in weak 
solutions the zinc arrangement is practically permanent. 
The E. M. F. never falls below its normal value unless polaris 
sation is allowed. _ | 


REVIEWS. LEE 
The Electrical Engineers’ 

London: Biggs & Son. | 

Central station engineers cannot yet ораш of the lack 
of attention that is paid to the statistical side of their uuder- 
takings. Moreover, it is to be said to their credit that they 
have not yet tired of giving information. 

There are published annually three distinct seta of statistion 
devoted to central stations, of which is no doubt thought 
better than the others, but the publication under review is 
certainly the only directory which gives itself up entirely to 
recording. the details of central stations and allied under- 
takings. Not only are the. chief engineering features given 
minutely, but the financial returns of many works are set 
forth. There are also Board of Trade regtlations under the 
Eleotrio Lighting Aot, a list of electric tramways, bio- 
m notices of prominent central station men, and 
useful list of advertisers. The information is very full, an 
the publication ought to prove of considerable use. 


Central Station — Directory, 


The Mechanics of Machinery. By A. B. W. KENNEDY. 
Third Edition. London: Macmillan & Oo., 1898. 


provide for the 
which purpose he has adhered, with much apology, to the use 
of the pound, and spent a good deal of in showing how 


necessary 
aa in the midst of a very Bashan of шот bull pedants, 
ou 


We are, after all, very much inclined to do 


drilling 

author has oonfined himself entirely to the mechanics of 
constrained motion, and, exoept in two cases, the Tower 

engine and the Hooke joint, to motions in one 
With a thorough шше of all that this book oan teach 
to a man as a student, he should be well equipped for any 
problems that may come to him in practical work. At the 
game time the mental training in mechanics can never 
replace that particular gift by some men in devis- 
ing mechanisms for effecting given objects with a minimum 
of parts. Actual machine design is rather a question of 
reducing to the smallest number of parte, and we once heard 
the chief ne of & railway, state that he did not 
& certain designer, for the man had used 
seven where he himself had found two to be sufficient. 
Possibly a good grounding in the mechanics of machinery 
would А. prevented this, or it might have at least im- 


esign. | 

In actual praotice the number of mechanisms to be 
dealt with by any one man is comparatively few. The 
idea that in practioe the young student will encounter 
tremendous problems is a very mistaken one. Few 
machines are really ешр. The headstock of ® self-acting 
, about the worst bit of machinery 
to be found, yet if taken in detail it reeolves itself into a 
series of very simple devices united by trains of wheels to 
give definite timing, and very much the same may be said 
of other machinery. Thus in the Jacquard loom, producing 
elaborately figured fabrics, there is a great simplicity about 

the mechanism. | 
No doubt this book will be valuable to the student, but ‘we 
5 му it bah ре ‘more 80 if to i mechanism 
explained, there co 3 given an example from practice 
showing how and why the motion has been employed, and 
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where it has been perhaps modified to suit a certain епі, premises No trouble from gas or sweating has ever been experi- 
The akew bevel wheel, for instance, is working by millions in тосе 2 2 Soin 
this country, yet comparatively few know of them. Screw A considerable amount of machínery has beon added during the 
wheels again have come into use considerably with the gas past ſew months. 
engine. No reference to their use is to be found here. The following are the results of trials made with sundry of the 
Perhaps the best chapters are those on parallel motions 9xilisry plant:— 


and on the dynamics of mechanism, this latter seeming, 
however, somewhat outside the scope of the book. Indeed, 
it scarcely seems to us that there need have been any oon- 
sideration of forces, and weight and mass, in a book 
professedly dealing only with constrained motions. We 
should stets that this is the third edition of the book, and 
а few errors have been corrected and emendations made in 
the text and figures from the original edition. We should 
like to see a took from the pen of Prof. Kennedy dealing 
with mechanism, but of & more practical kind, and conibining 
with actual examples a plain and practical treatment. 


BRITISH ASSOCIATION FOR THE ADVANCE: 
MENT. OF SCIENCE, BRISTOL, 1898. 


NOTES ON THE ELECTRIO LIGHTING SYSTEM AT 
BRISTOL, WITH SPEOJAL REFERENOB TO AUXIL- 
IARY PLANT. 


Ву Н. Farapay Proctor, City Electrical Engineer, Bristol. 
Read before Section G. September 12th. 


Tx the following p: ре it із proposed to give а mere outline of the 
electric lighting un g at Bristol, and the results of the work- 
ing of some of the auxiliary plant. | 
The electric lighting works at Bristol are the property of the 
Bristol Corporation. Alternating current is supp to private 
теа and continuous current is used for the public street 
ig . 
At the present time the whole area equipped ia supplied from one 
VVV tage to the Floating 
bour, and is situated at Temple Back, well within the area of 


su P 3 a 
5 engine room and boiler house both extend the length of the 
building, and adjoin one another. The coal . 


engines and y by electric motors. An economiser has been laid 
down recently. Twoc are d between the third and 
fourth boiler ipe m the twelfth boiler F 

is used, and is delivered from the w. come 
патта таркат, аган Ш b . . Ра 
вас a ug room 
wall to the steam ring-mains. ES 


" Alternators with revolving disc armatures 
itt 8 


| gi 
arc li ting and for driving the tation motors. Two dynamos, each 
gi 500 amperes at from 100 to 130 volts, and a small battery of 
accumulators, supply the exciting current for all the machines, and 
also energy for a of station lighting. | 

The switchboards are of dou pole typo, and will probably 
be soon replaced by single-pole boards, when the outer conductors of 
the cables will be earthed. ` 


Eighteen high tension feeder cables run direct to transforming 


system by triple opncentric cables, the low pressure system being 

There are about 130 miles of cables, all of which are lead sheathed 

and steel armoured. These are laid direct in the ground, bein 
against acci 


There are 38 sub-stations, which, with the tion of a few of 
constructed 


to 2 feet thick; the ventilation is by means of two 
inlet and outlet—connected to a small divided box 
gratings set against or let into the nearest external wall of adjoining 


their capacities be 


In all cases the steam consumption has been ascertained 
densing the exbaust steam and weighing the water collected, and the 
results of the pump tests Lave been reduced to show the steam con- 


kl] em 
| pump, са рет г, & 
electrically driven tap of the same capacity. The steam pump is 
compound duplex, non . It has been in use 
about five years, and is in good Л 

The motor pump is а three-throw feed р, driven by a 600-volt 


continuous current motor, running at revolations per minute, 
with speed reduction by cotton ropes and a pair of spur wheels, the 
ratio of reduction being 12 9to 1. ' 
The results are :— 
=: Ат FULL Loan. 
Bteam p 98 Ibs. steam per B.H.P. 
Eleotris pump 43-3 Iba. steam per В.Н P. 
Ar 3TH Furr Loan. 
Steam pump 253: lbs. steam per B.H.P. 
Electric pump 245°4 Iba. steam per B.H.P. 


In this trial at {th load the steam pump was run slowly to reduce 
the output, bat the output of the electric pamp was reduced by the 


opening of “ bye-pass” or “ relief " cocks, the pump being run at full 
à the f electric motor 25 t. 
lowering the armature voltage, the «ficlenoy sf partial load is very 


plangere of the 
pump g work, the steam consumption is 35 lbs. per B.H P. At 


speed motor still further by reducing the 
armature voltage to 160, the efficiency at a low output is again im- 
ved. : 
Pat th of full load, the pounds of steam per B.H.P. = 684, being 
m ador "rpm er m E 


3 arrived at are :— 


1. The motor feed pump will work with from 27 per cent. of the 
steam consumption of the steam pump. 
2. The output of я motor pump should be controlled by regulating 
the speed of the pump, the emp ent of bye-pass resulting 
in the loss of much energy. | 

9. With $ motor-driven feed pump, where the motor runs at 560 
revolutions per minute, and the pump at 45, an efficiency of 67 per 
cent. can be o d. "rn 


Donkey Pumpe. Steam and motor-driven pumps. The steam pam 
is duplex, direct non-condensing; its capacity is 3,500 gallons 
pump has been in 


not in good repair. | 
The electric pump is a -inch centrifugal pump, driven direct 
a 600-volt motor, at 400 revolutions per minute. Its ve pont Be 
25,000 gallons per honr, pumping against a head of 26 feet 
The steam pump consumes 544 lbs, steam per B.H.P.-hour. 
The electrig н 95:5 „ » » 


It will be noticed that these pumps are not directly com 
being very different, but the steam consum is so 


very much less with the ресто pamp M to ашы somewhat the 


comparative є сіепсу of the two of plan 

The efficiency of the 5-inch centrifugal motor pump with а head of 
-26 feet 6 inghes is found to be 25 per cent. 

Centrifugal Circulating Pump.—Steam pump, capacity 2,300 
gallons per minute, and motor pump of the same capacity, both 
working against a head of 15 feet. | 
The steam pump is a 12-inch centrifugal pump, coupled direct to 
a тео compound condensing engine, wor. at 210 revolutions 

minute. 
Рт motor pump is a 12-inch centrifugal pump, direct coupled to a 
600-volt motor runping at 400 revolutions per minute. 
The result of the trials show that the— - | 


Steam pump takes 906 lbs. steam per B.H.P., and its 


efficiency is S -— б Т .. 26 per cent. 
The motor spam takes 48°26 lbs. steam per B.H.P., 
and its e ciency is өзө coe eee өөө eee 46 Г 


Mechanical Stokers Driving (by steam and by electricity).—An 
elevator, conveyer, and the stokers of seven boilers are driven by a 
vertical non-condensing engine through a belt and one pair of spur 
eicere i ee ш не энеси 1 of the 


An elevator, con „ and the stokers of five boilers, all of the 
same make as those mentioned, are driven by a 600-vols motor, 


— — 
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through a belt and with worm gearing, the reduction in is very small, being about 12d. 1,000 gallons separated. The 
the ratio of to 1. ч е Е separator is one of the usual types employed for dairy purposes, and 

The whole . quite new, it is probable has a Laval steam turbine attached ; ite capacity is 400 gallons per 
that during the trial it rather more stiffly than the older hour. à 


steam-driven gear. When separating 400 gallons per hour, the ateam consumption is:— 
To work the elevator, pon veter. and the stokers of five boilers, the | 

engine indicated 4 H.P., with a total steam consumption of * Ibs. When driven by the steam turbine... 220 Iba. per hour. 

Te E absorbed 4'5 H. H.P., with a total steam consumption of " " motor. 876, n — 
Feed Water Filters.—A considerable amount of difficulty has been As the separator, when worked by the motor, was driven by means 


experienced in efficiently extracting the small quantity of oil found of a leather strap, and the steam turbine was not disconnected, it is 


t, 
shavings were employed, was first used. А high рг filter, reduced to below 1d. per 1,00) gallons. 
packed with sawdust, is now employed, and also cream The separation is so t, and the power required so small, that 
Я = 4 d No filtzation by centrifugal action is thought worthy of careful attention 


centrifugal separator is found to extract the oil most perfectly and further development. | | 
and when driven by an electric motor, the value of the power absorbed Tables, giving details of the Foregous (Ши have been prepared, 
— — — —— k ä — but their rehearsal would be tedious, and, therefore, no further par- 


е н ош be made, owing to this steam plant not ticulars have been 5 than eee 
being available for testing purposes; the new electric plant not being actual comparative results, general character ion 
out of contractor's — | . | in which such results were obtained. | 


Бтвлм F Pomp. E 
Type.—Duplex, direct thrust, double-acting, non-condensing. 


Pumping capacity.—4,000 gallons per hour. Pump plungers.—Foar, 43-inch diameter. 
Steam cylinders. Compound tandem: 2 H.P., 5-inch diameter; 2 Bade —8 laches. 
L.P., 8-inch eter. Normal speed.—52 complete cycles per minute. 


Steam consumption per hour in pounds. 


Per cent. of Speed | Gallons Pounds 
full load. mole 


Efficiency. 
h LH.P. B.H P. 
minutes = Pampe. — ЕЕГ 
130 62 6,230 125 7 627 
190 62 5,280 125 7 627 
128 50 5,194 125 is 7471 
18 139 790 180 1:012 111 
16 13:18 636 130 С ш `96 
| 
Мотов Fm Ромр. 
Type.—Three-throw driven by 600-volt oontinuous current motor with double reduction gear. | 
Capacity.—4,000 hour. Motor.—Bar armature, simple horse-shoe magnet type, separately 
Spal. S inches by Bà inches diameter, inch stroke. excited at 100 volts. | 
— revolutions | ТИ 
» -—Pump 63 strokes per minat " The pump has bye-pass cocks connecting the duligéties with the 
Gear.—3—2 Tr зала ; driving pulley, 14 inches diameter, common suction by which the amount of water до be pumped can be 
ven diameter; 2 spur wheels, drivin regulated, the speed being constant. | 
35 teeth, driven 119 teeth, 12 inches pitch. " аа 
| Lbs. of steam per hour. 
P t. Armat Gall Ww i | — -| Воі Lbs. press. 
CCC E. H. p. B.H.P. төш, Fer BHT. Pet cent. | at delivery. 
° hour. 
111 i 635 "4,440 | 520 11,940 11.800 15 9 88 380 431 554 170 
19 800 600 768 540 8,972 8,912 12 117 285 245 10 130 
9 800 600 960 533 8,052 8,585 115 55 275 503 5 190 
о | 800 600 A 520 3,105 3,625 49 116 ski ; ; 
Pressure supplied to armature reduced 25 per cent. 
80 | 576 445 | . 3,200 535 | 6,437 5,972 80 541 191 . 353 68 | 145 
57 | 579 445 2,271 535 4,495 | 5,090 7 371 161 437 55 140 
27 584 445 1,088 585 3,271 | 3,806 51 165 121 734 92 130 
0. | 588 447 m 535 1605 | 2,140 29 i 66 © "P ie 
| Pressure supplied to armature reduced 83 per cent. 
14 | 111 | 10 | 556 | 555 | 120 | 1735 | $82 | 81 | 555 | 684 | 85 | 125 


Sram Domkmv Pomp. 
Type.— Duplex, direct thrust, non-condensing, double-acting. 
Pum capacity.—2,500 gall hour. Buction.—8 feet. 
— сер HL. 3 ened асосе. Ten ' " Delivery. = 33 feet. Total head 41 fect. 
ote.—A 


Plungers.—4 H.P., 4 inches diameter er load than 74 per cent. cannot bo obtained. 
Btroke.—6 inches. | 


Steam consumption rer hour. 


Efficiency. Total head 


feet, allowing 
minute. per hour I.H.P. B.H.P. { ^ 
pumped. frio ndn. 
74 65 1,850 1:8 39 4179 
67 55 1,668 15 35 41 79 
55 48 1,879 18 29 4179 
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5 OmszrnmrUGAL Moron Pur. 


e.—5 centrifugal | nmp driven direct by а 600-volt continuous current motor, separately excited at 100 volta ; speed, 650 revolutions per 
minute; suction, 7 feet 6 inches; delivery, 19 feet. Total lift, 26 feet 6 inches; suction, 54 inches diameter; delivery, 6 inches diameter. 
Pipe friction at 21 ,000 gallons per bour 1:86 feet head, and is allowed for (28 '86 feet head). 


— — = — eS — 


: Lbs. of steam per hour. Effioienc 
Gallons per hour Watt Watts E.H.P. B.H.P. y 
ена éxalting: ; armature. : Watts total. absorbed. output. pe ge А B.H.P. 
| Total Per B.H.P. E. H. P. 
| ` i 
25,222 | 658 | 9,376 10,033 13°45 3 33 891 96 4 248 
20,930 658 | 8,100 8,758 11:74 30 280 933 $55 
29,450 658 8,100 8,758 | 1174 293 280 95˙6 | 260 
20,400 658 8,900 8,858 1187 | 2 92 283 96:9 246 
0 €58 1,872 2,520 3°38 “a ie aes 
| | 


ee — — — — ee —— ＋ —nm—— .u.—. 


12-тиси Srmam OBNTRIFUGAL Pump. 
Type.—12-inch €—" pump, sarang capacity 9,800 gallons per minute, driven direct by a vertical compound condensing engine. 


Engine.—Oylinders, 1 Н.Р. 6 inches diameter. Pump.—Suction, 8 feet. 
# 1 L.P. 12 inches diameter. T Е Delivery, 7 feet. 
Stroke, 7 inches. | Total head, 15 feet. 
Bpeed, 210 revolutions per minute. | = 
| ae | | 
| | | J. bs. steam per hour. | Effictency. 
Speed. . 1. f. p. B.H.P. —— —— —— B. II. p. 
| Е | Total. | Per B.H.P. | 1.11. F. 
2.9 2.008 | 36:25 913 | M ius | m 
ii t $f ^ 846 | 926 25 2 per cant. 
n | n i m 821 90 n »" 
» ! n | » 821 90 n » 
L | » | » | 818 89 » " 
* " ‘| н | R13 89 á » 
” | Т " | 846 92 6 ” n” 
» 9 97 831 91 99 n 


19-тнон OmntRIFUGAL Moron Pump. 


—12-inch centrif ump, driven direct by a 600-volt continuous current motor, separately excited, at 100 volts. B 400 
minu Baction, 8 toot. "Deliver, 7 feet. Local Bead, 15 feet. Capacity, 2,900 gallons per minute. | peed, per 


— — — ——— P ee mae T Te T ms t ——— — — — —— ͥ — — 
D 


Í Gallons T Pounds steam per hour, 


| 
Watts Watts | Watts E.H.P. | | Efficiency 
per minute exciting. armature. Total. absorbed. | B. B. P. ee en ae R.H.P 
. deljvered. # |. | | | Total. ^P er B.H.P. 1 ff. F. 
2 27425 1,°00 | 15,660 16,660 22 33 | 10 34 499 48 28 48 3 per cent. 
JAA m 
MzcHANICAL Stoker Datvina. electric currents, Ohm's and Kirchhoff's laws, and which permit of 


the accurate measurement of the same, Webor's, Ampere's, and last, 


A chain and bucket elevator, a worm conveyer, and the mechanical ’ 
поа of seven Lancashire boilers are driven by & non-condensing 1 yeast, Faraday саса activity has it ever been possible 


domain 
cal engine throu а leather belt and one pair of spur wheels, — to attempt the solution of problems with an equal certainty of 


the, sped. reaction in the ratio o£ 126 to one of the stoker able to oriticise the proposed methods by the light of well-esta 
scientific rules, and of avoiding unnecessary trouble and expense when 
pus per minute I. H. P. these rules showed an error in the reasoning. 
200 Engine running light e 0 4 „ 80 This facility of verifying results accounts for the rapidity of the 
„ and аа 2 272 progress of electrical engineering, and for the variety of purposes 
s conveyar . 4. 328 to which 5 is . applied. Among theses trans- 
| | " and mad 1 may to become one of the most important, 
“seven pairs of stokers - . 467 di 5 ita development a little more 
It therefore ap ars that M the power absorbed by the sundry parts 
gon meii instruments and indicators'generaly belong, 
of tho plant is аа follows: strictly to this branch of the subject, the term “ trans- 
Speed per minute. LHP. mission power ” n зари only applied to oases where electric 
200 .. Engine running ligkt. 6 motors are employed to convert electrical energy into 
16 эзе Bhafting ?t B э eoe be eos 2:12 motion, 
Blevator and worm loaded 56 The first important development took . in connection with 
Seven stokers (14 fires, all longer. | electric tramways from the circular line exhibited 
and fire bars working) 140 in Bezlin by Dr. Мега P са ш 1378 With oe p experi- 
Мотк.— п i ence there is no need on 556 
besserer ere ee Kr ө mado oing ig tne чене f See e topes and. thir suerte, and thee s de dou 


that in the near future horse and steam tramways will disappear 
to no 


devise te ав eh oration with the il of electric motors, 
TRANSMISSION OF POWER BY ELECTRICITY. and in this field the ultimate triumph of ue a o is albo вне 
By ALEXANDER BIEMENS. This great success on tramways naturally led to attempts to 
| in Section G, September 12th. move the trains on the railways by means of electric looomotives, and 
Read. tn ep it is well known that eyen the heaviest goods trains can be drawn by 
Тнв greatest achievement of the rae which now approaches its electric motors as well as by steam кой It would be a fallacy, 
close ie tho intimate connection shat has been established between however, to deduce from this fact the concl кте тн beg a 
science and the effects a which are noticeable in ev advantageous to replace the locomotives on all railways by 
feature of modern civilisation, and in none more than in electrical electric motors, as the feasibility of such 8 — 
4 little over 30 the dynamo-electric machine EI alterati i be tuted . ving 
over 30 years was an on can а ВА in 
invented, which made electrical e pron of practical utility ; but by effected. 
long before that time the laws of nature had been discovered by "Pus. principi ple governs not only electric traction, but the whole 
scientific research which govern the flow and the distribution of field of human progress, which proves the necessity of investigating 
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the economical aspects of a problem after its scientific features have system can be in all cases where the distance between gene- 
been examined and found to be based on sound : rator and motor is not excessive, and indeed, in most cases where 
In the case of transmission of there are factors, electricity is employed to distribute power in factories, continuous 
common toall systems, which ne the cost of the motive currente are Buch an installation, vis, the electric plant 
st the place where it is utilised, and thereby indicate what is the at the works of Siemens Bros. & Oo., at Charlton, was described 
proper system to use. by the author in December, 1894, before the North of England 
The first factor is the source of the that is to be dis- Institute of Mining and Mechanical at Neweastle-on- 
tributed ; the second is the means of transmi ; and the third the and since that time very valuable has been gained there 
spparatas for utilising the with regard to the suitability electric motors for driving 
With regard to the first point, the electric system is ham machinery. 

by the fact that the availa energy, however a M us erede a LEE e Cat Gt IRA D te rr YO 
has to be converted into electrical and such a on that the expected saving in the cost of to the motive 
always involves losses, which are a ded where the power has been fully realised. 

ergy can be applied direct to the means of vepo ше тем 1897, the output of the generating station was 
As the cost of generating electricity to & certain 1,178,286 B. T. U,, or а load factor of 18. 

with the increase In sise of desirable ю $0 € May and June this year some tests were carried out to deter- 


constructed large enough to give the most economical results, aud so 8 found to be during day time 
to choose the site of the generating station that all the necessary 21,283 B T. U., or a load factor of 85, and during night time 
supplies can be obtained in the cheapest manner. 6.047 B. T. U. or a load factor of just under ‘10. During these trials 
In spite of the drawback mentioned above, electric transmission of Yorkehiré hard coal was used, и an evaporation power of 
power is applicable, in a great many cases, on account of the unquee- 19:8 lbs. of water, as compared with Welsh coal 14:5 lbs.; in day 
ар а means of distributing electricity over the tine 513 lbs. of comi were consumed per B. T. U., and at night 
means of with any other form of : 10 43 lbu., showing the immense infiuence of the load factor, while 
Tbe ease with which the current can be carried over a long dis- the average consumption was 6:65 lbs. of Yorkshire coal per B.T.U. 
tance, the certainty with which the losses can be determined before-, Allowing for the in heating value the 1,178,286 B.T.U. 
band, aud the flexibility of the condat in 1897 were produced by the burning of 3,262 tons of Welsh coal, 
which noother system presents, while the ine vitablo loss of the double while the boilers of the central station consumed altogether 
conversion, added to the losses in the oonduotor, the 6,514 tous. 
electricity in cases where the source of power and It ia therefore fair to charge half the actual expenses connected 
the apparatus for ut the same can be brought close with the boilers to the generating of the electric current, while the 
er. half falls on heating the works and driving some steam engines 
As the efficiency of electric motors has been accurately Моа haye 000 оосо мей by сисе moton. 
there із по difficulty in predicting how much of the m i The actual expenses during 1897 in connection with the boilers, 
etergy produced by the original source of power is available for use- pumps, and condensers were £8,746, and include coal, the 


fal purposes, and it is easy to ascertain from time to time that the same aud the ashes, trimming coal and stoking boilers, A 
desired electrical conditions are maintained. cleaning and attending boilers, condensers, and economisers, super- 
It is well known that over 84 cent. of the indicated horse- vision, repeirs, per and 5 per 
power of а steam engine is availab FFF cent. interest. 
the form of 


duce over 90 cent. of the Serie pa vplied to them in Wilcox boilers consists of chief stoker, five stokers, trimmer 
per one ve one 
(be shape of mechanical power. These high efficiencies were obtained and one boy. | | 
ata period, and it was, therefore, obvious that усы суш рааш бо кш were £1 com- 
the main advancement in the c system must be sought in 5 the engine room of р 
diminishing the cost of the conductors without increasing foss of yard supervisions, repairs, stores, 10 per cent. 
energy during transmission. i depreciation sad 5 per cent. interest. The engine room consists 
iid thie pine ч of science, nearly ч асока veal TTT three а 
stacked blem by suggesting an increase 8 pressure assistants, w time wholly taken up with central on 
the current in one form or another. Under the impulse of this ten- work, 
dency the art of conductors has improved, In is taken of the water, most of which 
and while it was not long ago considered impracticable to work with ie used in the India-rubber department before it is transferred to the 
currents of more than 2,000 pressure, there are now a number of boilers. The total amount spent on such water was £294 for the 
successful electric systems employing currents of 10,000 volts pres- Ie oe) NM ee MEUM ос 
dus ee Qood for even higher pressures can. be M uet to these figures the actual cost of electricity 
obtained market. - . was, ia — 
More serious difficulties ree when attempts were made to Expenses in boiler 
entre dynamo. nd motors for high pressure currente, and many ш T оа 
зои отаи аа гиа оек. „ tor water 78 
Gane о? alternate curren кн D шй 
curren energy through the conductors, 
Ki тыйы ш obtained by шкы амы om thicegh tne 110400 ВЫП ЮН с cue. лы бы 
Without 33 it is easy to understand that the “н MI SUN 000 ри NONO Н.Р. at the switchboard 
advantage of such a system is the greater the further the source of the 
power, and the motors are distant from each other. For the maintenance of the no at all were incurred, 
Another advantage of this system is that the transformers have no but for аа чл IM бю DN ae ш 
moving parts, so that they require next to no supervision, and that dhe capitat ontlay, which was 
they do not occupy much space. In expenses were £2,063, com- 
И an equally reliable alteraate current motor had been invented repairs labour, 10 per cent. depreciation, and 5 per 
theve is bt that this system of transmitting power would Ont. interest, Af VVV 
bethe dominating one at the present time, but unfortunately alter- cent. loss in the conductors, and 10 per cent. loss in conversion from 
nate current motors, up to now, refuse to start without F 
synchronised by external means; they are liable to stop abruptly Taking figures together, we arrive at the total cost of 
when they are overloaded, and their speed cannot be varied. motive power the year 1897, vis., £9,900, or 2d. per B. T. U., 
A great step towards the solution of the problem was made when nd 1714. per brake power per hour exerted by the motors. 
the possibility was discovered of combining three alternating currents It is pretended that these results are the best obtainable. 
in sach а way that return wires can be dispensed with. This result is тыу к, ояу зе utilised for drawing some conclu- 
brought about by em three alternate currents, with their 8003 w V generally 
in dg differing by 120°, so that their sum is at every moment sero. F to be sab-divided under 
same time a re g magnetic fleld is produced in the field ш 
of the motor | a) Standing Charges.—Depreciation, interest, payment of rates 
tnt » 80 that its armature can start revolving without being Tk t lal and loss in condaaters and соп; 
certain cases it is not even necessary currents i on. =e 

amature, in which the currents will be induced by the revolving ( uss Coal, ара carting the same 

magnetic field, so that all es of with c) Labour and Supervision.—Actual paid in connection 
revolving part of the motor are avoided. 20 foreman's wages. 

As in the case of single phase alternate currents stationary trans- (d) Stores. — ой and waste, also water, the obarge for the 
formers can be used with three-phase currents, which therefore present latter is, however, exceptionally low, as explained 

"еу coaspiouons know advantages for transmitting UL tci Page of the fitters and other departments for 

hand, a continuous current system is decidedly 

simpler, and consequently chea in first cost and cheaper in main- under these heads the total charges for the brake horse- 
tenance, provided the dynamee and motors can be P enoug power given out by the electric motors 

insulated to permit use tension currents. The trans- а) Standing charges .. £4,869 or 491 cent. 
formation losses are avoided, and the motors can be made extremely Fea — 2 —ͤy 2 " 268^, 
eficient for large differences in their load, and their speed can be c) Labour... cos тб 1,183 „ 120 " 

Varied without much trouble, both qualities in which the three-phase d) Stores... & „ б " 

E are deficient, е) Repairs Р . 599 „ 61 „ 
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This shows that, roughly speaking, the standing charges acoount for 


half the expense, fuel for a quarter, labour for one-eighth, and repairs - 


for one-twentieth, the stores making up the total. 

In addition, it should not be overlooked that the cost ot conductors 
and the loss of energy in them is naturally low, asthe motors are com- 
paratively close to the central station. Wherever they are far apart 
the standing charges would preponderate still more. 

Of the 49 1 per cent. charged as standing charges, 36:1 per cent. are 
unvaryiog, while 13 per cent. 5 loss in leads and in oon version, 
and these will increase with an increasing output. 


For instance, if the output of this particular plant were doubled во 
that the load factor would be :38, expenses would be for, say, 
2,400,000 B. T. U. — 

Standing charges. £6,162 = 38:00 per cent. 
Fuel eee eee 606 eee 6,308 = 32:65 и 
Lab) ur 4 sii 2.366 — 14 60 9 
Stores TP eee eon 1,190 = 7:35 » 
Repairs , eee eee eee eee 1,198 = 7:40 IL 
Total .. £16,224 100 М 


This is equal to 162d. per B. T. U. at the terminals of the switch- 
board, or jast under 1:44. per brake horse-power per hour given out 
by the motors. 

Of the standing charges 22 per cent. represent depreciation and 
interest, while 16 per cent. cover the losses in leads and in con- 
version. | 

А comparison between these two results shows again the import- 
ance of increasing the load factor to diminish the ершш рог unit 
of work done, or, in other words, if power is to be tted by 
scab ad it is above all things necessary to use it as constantly as 
possible. 

Conversely if in any particular instance power is wanted only at 
intervals and for short periods, it can safely be assumei that no 
economy can be effected by introducing transmission of power by 
electricity. Similar considerations determine for the workshop, 
whether it is more advantageous to drive a particular machine by its 
own electric motor, or whether it is more economical to group a 


er, ез smaller ones, 
ft and belting isin such cases less than 
the difference in the cost of one large motor and several smaller ones 
with all their accessories. | 

The most useful field for electric motors in workshops is without 
doubt their application to movable machinery such as oranes, 
travellers, and drilling tools; a description of which need not be 
entered into. 

Next to the importance of having constant work for the plant is 
the question of fuelconsumption. Besides using the most economical 
boilers and engines, the site of the power plant should be selected so 
as to secure the fuel at the lowest possible cost. 

Whether water-power would be cheaper than steam, cannot be 
decided for all cases, as the answer d 8 on the amount of capital 
outlay required to secure an adequate supply of water at all seasons 
of the year, further on the price of coal and other well known 
considerations. At any rate it is very remarkable how very few 
localities can be found where a sufficient water supply may be 
depended upón all the year round. | 

Ап obvious solution of the problem, how to obtain cheap fuel, is 
evidently to erect the plant for generating electricity close to & coal 
mine, and to distribute power to the various works which usually are 
found in the neighbourhood. . ; 

Such an installation has been erected at Brakpan, in the Transvaal, 
and the electricity is conveyed from there along the Witwatersrand 
to various mines and railway stations up to Johannesburg, which is 
&bout 30 kilometres (19 statute miles) t from Brakpan. 

The generating plant was erected near a small lake, so as to secure 
water for condensing purposes all the year round, about 3 km. (2 
statute miles) from a coal mine, with which it is connected by a 
private railway line, and all the latest improvements in the shape of 
mechanical conveyers and stokers were adopted to reduce the price 
of Ls duel and the cost of labour. ö 

esides & separate plant for supplying all the auxiliary motive 
power and the station lighting, the works contain four main steam 
dynamos of 1,000 H.P. each, which deliver three-phase currents at 
760 volts to transformers, which raise the pressure to 10,000 volts. 
The current then enters the overhead main line of conductors, which 
is altogether-about 40 km. (25 statute miles) long and has branches to 
the various mines, as circumstances require. 

Each conductor consiste of two bare strands of copper wire, each 
70 sq. mm. in section, and elaborate precautions have been adopted 
to prevent these six strands from falling to tbe ground and {тою 
coming in contact with other wires crossing the main line. 

Some trouble was experienced to protect the system against light- 
ning, and it has been necessary to construct special apparatus before 
this difficalty could be overcome. . 

At the various mines tranformers reduce the pressure of the cur- 
rent according to the purposes for which it is to be used, and they 
employ motors, varying in size from 1:6 Н.Р. to 250 Н.Р. 

In the month of July, 1895, the works at Brakpan were commenced, 
and on January 27th, 1897, the first steam dynamo commenced work- 
itg. Since then the works bave steadily been added to, bnt the data 
ав to cost can obviously not be teken as а guide for other cases, ав 
the кы working of the full plant has not yet settled down 
properjy. 


A somewhat similar system of distribu over a district 
has been in operation near Waldenburg, in Bi » for the last two 
years. In this —— € plant has b2en erected at the pit 
mouth, and it cons , A$ first, of four steam dynamos, each of 
300 H. P., two of which produced three-phase currents; the third, 
continuous currente, to work a tramline about 22 km. (14 statute 
miles) „While the fourth steam engine is coupled to one three- 
pbase and one continuous current dynamo, serving as a standby 
for both systems. 

For a radius of 4 km. (24 statute miles) the three-phase current is 
distributed at & pressure of 3,000 volts, at which it is generated, but 
for greater distances the current is transformed up to 10,000 volts. 

wal to the success of the enterprise, two large three-phase gene- 
rators of 1,000 НР. are to be added, as soon as they can be completed, 
как тео пы ты шы нды ш һы HO AT 

uture. 

The charge to the public for electricity is in the district receiving 
current at 3,000 volts— 


For lighting purposes 50 Pf. (= 64.) per B. T. U. 
For motive power and heating 15 Pf. (= 18d.) per B.T.U. 

In the places supplied by the 10,000-volt currents, the cbarges are 
20 per cent. higher, but large consumers receive a discount according 
to the amount of carrent they use, amounting to 35 per cent. in 
cases where the value of current taken exceeds 10,000 Mk. (£500) 


per year. 

At these prices the 1,200,000 B.T.U. used in 1897 in Biemens Bros. 
works at Chariton would have cost about £7,000, even if the higher 
prices of the 10,000-volt district had been paid. 

It is cbaracteristic for this country that these examples of trans- 
mission of power by electricity over a large district had to be taken 


from foreiga practice. 

However enterprising and pr ve the individus] Englishman 
is, when a novelty can be introduced only by the ae ge of a 
municipality, of & county council, or, worst of all, of Par 
everybody appears to consider it a patriotic duty to throw obstacles 
in ite way, and in most cases it is quite impossible to find ont who 
benefits by such action. 

After a while the public discovers that the introduction of the 
novelty would be a great convenience, and an agitation is set on foot 
to remove the obstacles which were, in many cases, introduced only 
to satisfy prejadices. Let us hope that a similar fate will not befall 
the transmission of power by electricity. 


THE APPLICATION OF THE ELEOTRIO MOTOR TO SMALL 
INDUSTRIAL PURPOSES AND ITS EFFEOTS ON TRADE 
AND ON THE COMMUNITY GENERALLY. 


By Atrarp Н. Gisarmes, M. I. K. E.; President of the Municipal 
. Electrical Association; City Electrical Engineer, Bradford. 


Read in Section G, September 12th. 


Тнв electzic motor is rapidly becoming the most favoured medium 
for the transformation and transmission of energy for all industrial 
operations pé ese a large or small 1 55 тиз и 1% iie 
peramount advantages it possesses over any other me І 

potential energy. These advantages are well known to electrical 
engineers, but indifferently appreciated by а large number of 
mechanical engineers, and almost unknown by the general manu 
facturer and tradesman. To the last of these three, the general 
manufacturer and tradesman who js using machinery driven at pee 
by steam or water-power, the electric motor must in the days to 
come prove of exceptional value; and yet, strangely enough, very 
little effort has hitherto been made either by the motor maker or by 
the ers of electricity supply undertakings to open up this very 
wide and lucrative field of enterprise. is no necessity to 
enumerate here the many excellent and distinctive features which the 
electric motor possesses. The intention in this paper is rather to 
consider the reasons why its application ap to the present time has 
been confined to a few рес! trades and manufactures. We are 
familiar, for instance, with electrically-driven pumps, electric hoists 
and cranes, y-driven tools, power trans- 
mission in worke—ocases in which the and 
application cocur practically under one roof. Many manufacturers 


and constructional engineers, wisely and readily additional 
capital outlay with the object of securing more posesión dn produc- 
tion, have adopted electric motors, which do not entail the use of 
endless and power-absorbing shafting and countershafting. As yet, 
however, it cannot be said that the electric motor is in general use, 0 
scarcely other than just the threshold cf ite future domain. I 
shall endeavour to show how large a sphere of influence it is destined 
to fill. The smaller producer and man, to whom motive power 
in some form or other is essential, and who feels more acutely than 
bis larger confrere the effects of competition, has in the great majority 
of cases still to put up with very much more cum and 
very much less efficient means of power production. Almost 
every town with any pretension to siz; and importance 
has its own large staple industries, as well as many minor 
industries and businesses, requiring the use of other power than hand 
power. There are also some handicrafts which are at presens unavoid- 
ably confiaed to band power, because steam, gas, oil, and hydraulic 
power are each and all inapplicable. There can be little doubt that 
the electric motor would be welcomed and readily adopted in these 
cases if only its simplicity and adaptability were known and under- 
stood. I will give a somewhat fall, though by no means exhaustive, 
list of these trades :—Acid manufacturers, aerated water manufac- 
turers, agricultural implement makers, automatic elcctric signs, back 
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makers, makers, aerated bread makers, basket makers, 
§ makers к, repairers, boiler makers, book binders, boót 
boot 


H 
| 
P 
4 
2 2 
if 
| 
| 


ks fans f re 
engineering workshops, engravers, or venti- 
forage cutters, forced draught, founders, 
sts; hair-b nery, laundries, lifts, 
millwrights, musical instrüment makers, oil refiners, 
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| pumping, tacket makers, rope NE › ' 
dlers, sausage makers, saw makers, птш. scientific instrument 
ken, seed crushers, sewing machines, shop fitters, small ware manu- 
uten, smelters, emiths, muff manufacturers, $oap makers, stick 
stuff manufacturers, sugar refiners, surgical instrument 
makers, theatrical machinery, timber merchants, tinplate workers, 
tobacco cutters, tool makers, toy makers, tumens шира brella walkers 
&ndertakers, watch makers, wire drawers and workers, sinc workers 
ё. Other ‘special and local industries will occur to you without 
enumeration, which can be placed in the same y 


a very ve character, and it will be welk to consider briefly 
one or two prominent examples. t . | 
Boiler Makers.—The ice of drilling all rivet holes in boilers with 
F on which is much more 
mpidly, , and economically 

brought to the work instead of taking the shells toa fixed machine 
fool and there adjusting them for every fresh set of holes to be 


Book Binders, Boot Makers, Cutlers, Presses, Saddlers, Saw Mills, 
Smiths, dr.— These trades are instances in whioh several machines 
пе frequently employ: 


Hi 


{ 
| 
| 
| 
: 
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when required. In such cases, by direct coupling to machine to 
be driven, and by its unequalled facility for starting and stopping, 


for apwards of two years by electric motors 

applied direct to the main driving shaft of the machine or by toothed 

gearing. Bince the first attempts were made man im pto nents 
ve been introduced, until, at the presen th 


mit their particular methods of working. It is doubtful if printers 
realise the immense loss that 4 
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and gearing has to be 
whilst possibly only one or two machines may 
one case where tests were made it was found thas the 
belts absorbed 56 per cent. of the actual power generated 

In this industry the extremely steady and even motion 
the rotary action of the electric motor is also an important 


ye м, жай pasen pr. nd goods hoista, in general use, 
Cranes, an ош, use. 
of the eles motor for these purposes are (1) 
f placing the motor close up to its work; (2) direct 
8 of high effi ; And (8) the coonomy 
the power used being prac y proportionate to the 
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produetion, have 8 beyond doubt 
ty and superiority. otwithstanding ali 
betacles remain to hinder its general 
the commonality of the manu- 
among the principal may be mentioned the 


version to innovations which characterises the 
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industrial world in this country dally. 
—. 2. The existence of other motors in good working condition. 

3. The unsuitability of alternating electricity 
motors where the power required exceeds 2 H.P. or 3 H.P. 

oh UE tie CUL реи mohina к 

5. The want of confidence in the electric motor by the non- 
technical manufacturer. ' 

The first and second points do not require any further commentary 
4t elucidation, and I shall therefore dismiss them without more 
Observation. With regard to the third point, it is much to be 


Gg is мш the alternating current motor is not yet capable of 


in ; and as this is the most efficient 
known of transmitting and the motor the most efficient 
um it into work, the principle has been 


applied in the workshop as well as for public supply. There is no 
need to dwell upon the advantages of the centralisation of steam 
power, nor upon the universally-admitted fact that electricity for 
wer purposes can be supplied from public lighting mains at а very 
— deriving powa from раа main fom the teri polat 
power ublic mains from the 8 point 

of view— [ refer to the actual * the 


Elb loads, which is characteristic motor, and the 
tor Instantanooaaly ng “on” and " off" as required. 
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pro ttle or no 
matters to guide him in his purchase; if 
553 to venture on a cheap line, 
ot ply 
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This feature is illustrated in the aecompanying curve, which hae 
been taken from the most modern | 
maximum horse-power was 6 4, and the duration of time 18 minutes, 
which, if the maximum power had been a constant load, would repre- 
sent approximately 2 horve-power-hours. But after the resultant 
hag been carefully. obtained with а planimeter, the actual horse-power- 


machines, It will be seen that the 
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adoption of electric motive 


power, specially in the case of small tradesmen, throughout the 


у. the want of capital to purchase the соза 


bably have li experience or knowledge of electrical 


scheme may appear a sort of parental régime, but it is suited to 
4 . rate, and experience proves it to work 
well Unfortunately, all local authorities have not got powers to 


borrow money for this pur; although it appears from the Electric 
Ligh and Publio Health Acts that borrowing 

granted by the Local Gc 
nature. Nleotrio 


made up of 3 per cent. for interest, | 
4 per cent. for depreciation and contingent ex 


their of 
lampe are included on similar terms) ia November, 1896, and the 


following table will show the extent to which these facilities have 
been appreciated : | 


Number of motors supplied 
from Corporation mains. | 
; of Trade 


Year . E | units sold 
| Owned by | Owned by per annum. 
consumer, ‘Corporatio | | 
Not on hire. | On hire. 

1895 35 nil, ' 85,919 

| 1896 23 7 64,972 
1897 14 39 117,178 
Six months only, 1898 6 42 88,820 


From this table it will be seen that the incresss in electricity sup- 
plied for motive power in 1896, in which year the hire тиса had 
been in operation for two months only, was 19,053 units; in 1897 the 


increased sale over 1896 was 52,204 unite, and in the present year the 


increase is likely to be 62,834 —ог a sale of 180,000 units, or 53 per 


cent. over 1897. 


» aerated water making, electric 
however, so popular has the 


"have been received from a large ‘spinning and weaving firm, two 
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foundries for blower purposes, an engineering sbop 50 HP., 
and a saw mill requiring about 90 H P. . or 
two ago to the want of confidence of the small power user in the eleo- 
tric motor; thet confidence, however, is soon gained. It is gratifying 
to be able to state that several consumers in Bradford who originally 
applied on the hire system, and at the time with much trepidation 


ying table has perpen am from rep 

an inquiry Which I made recently of each municipal electrical engi- 
neer where the continuous current system has been adopted, and 
from it may be gathered the extent to which electric motors driven 
from electric lighting mains have been employed. The figares given 
are up to tho end of 1897. 


| Number of 


Town. | Population. 


motors supplied. of motors 
Aberdeen 140,000 14 65 
Bradford 231,261 119 470 
Brighton 122,310 100 Not given 
Belfast  .. 320,000 Not piven 165 
Birkenhead 110,000 4 15 
Bury n 63,000 5 12 
Blackpool ... 40,000 7 7 
Burnley ... 90 000 8 32 
Chester... 37,100 20 70 
Dewsbury... 29,847 4 164 
Dundee 169.000 15 
Edinburgh 295.000 167 343 
Glasgow ... 750,000 37 131 
Hull i 213,000 14 46 
Lancaster ... 38,224 28 80 
Liverpool ... 641,063 57 152 
Manchester ‚368 257 
Norwich ... 101,000 61 120 
Nottingham 213,877 18 50 
Oldham 148,000 11 60 
Bouthampton 90,000 18 23 
Bhoreditch 194,000 31 434 
Sunderland s.. |. 147,000 23 240 
Wolverhampton ... 92,000 2 3 
Whitehaven 20.000 TA iss 
Walsall  ... isi 72,600 7 133 


time and space at my disposal, to place before you the outlines only 
шаша oe ein of electric motivo power by 
comm 


ty. га Аны чке rcr ча 


coste, which is also the principal argument for the combined working 
under one roof of electric lighting and 

there are other and probably greater effects which 
will produce with its more complete ad 
refer to the beneficial effects upon the 
country, and the hygienio and social effect on the comm 
ical HÀ In the first of these aspects 

revival once more of a number of small and independent in 
such as existed, but under very different conditions, in former 
Pod! ssa ptr кейе биш йир у artisan in 
Germany, Bwitserland, and the United States. 

electric motor he'begins to find that he can at least 
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direction, but its many its cost, and 
it has never been & on the hire system, have it more or 
less in the backgrotnd. The effect of hiring-out is thus mutually 


return to a multiplicity of industrial operations, 
some negleoted trades—such as those which have 
other countries, and which now form our imports. From an h 

oint of view, the electric motor is far and away the best; it is ly 

ite working. gives off no deleterious gases, and the boiler 

and smoky chima:.y. One of the ultimate results must also be the 
raising the status of the working part of the с mmunity. By 
becoming his own master the artisan gains self-respect, b-onmes more 
reecurceful, and theref:'re a more important member of sociuty; and 
the more intelligent interest which he will display in his business 
must appreciably affect the general welfare of the country 


. (British. Associstion Papers continued on page 437.) 


Correspondence Instruction in Electrical Engineer- 
ing.—The 


, has opened 2, Warwick 

Street, Regent street, W. Mr. O. P. D'Oyly is the representative for 

pamphlet on “ Сап 1 become an Electrical Engineer (o fhowe who 
pampblet on e an * fo 

communicate with him. 
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PROF. AYRTON’S ADDRESS AT THE BA. 


An President of the Mathematical and Physical Section of 
the British Association, Prof. Ayrton delivared an address 
of singular scope and suggestiveness. Section “А” this 
гаг is associated with the International Conferenoe on 
errestrial Magnetism and Atmospheric Electricity ; it 
was, therefore, to be expected that the President would 
revive the question of the influence of electrico supply oir- 
cuits on the instruments used for terrestrial magnetio 
observations. He did so by remarking, very truly, that the 
electric traction engineer seems bent on converting our maps 
of lines of force into maps of lines of tramway ; and, more- 
over, that the same cause seems destined in time not only to 
to annihilate observatories near towns, but seriously to 
interfere with the existing telegraph and one 
systems. Тһе aa a of “the survival of the 
fittest,” or as Prof. n puts it, “the survival of 
the strongest,” here manifests itself in one of its less 
pleasing forms, the offspring slaying the parent, the 
engineer ousting the magnetician; but the Conference can be 
trusted to discuss the matter with great fairness, for it 
numbers among ita r ntatives * persistent types both 
of the assailant and the assailed, moderated by a few of those 
amphibian existences who, as magneticians, weep over what, 
as consulting electricians, they assimilate. 
Prof. Ayrton, continuing his address, spoke at some 
to, accrue from the 
publication of ted abstracts of cur- 
rent scientific literature. This work, it will be remembred, 
was begun by the Physical Society in 1895, with 
financial aid from the British Association. The abstracts 


foreign journals re to physica. ` But the question 
э 8 E the abstracts to 
rit 


iterature appsering in all languages on ee e 
ew of & 


paragraph the gist of a lengthy paper can be put; indeed, 
we are 3 inolined to ба * How much greater 
: 1 than the whole!’ If, ee in spo 

on to i its many applications " are to be simm 
down and labelled on the same plan, the monthly copies of 
Science Abstracts will soon acquire the dimensions of а 
London and Suburban directory. At present, the dimen- 
sions are restricted by limiting the number of subjects ; thus 
3 the advantages within a comparatively narrow 
range of industries, to the neglect of very many important 
branches of engineering. The spirit of competition 
a ari that a careful watch should be kept on foreign 
industrial methods, and if they cannot all be recorded in 
detail, there is no reason why they should not all be brought 
under an index. It appears to us that if the intention is to 
inclnde, in one journal, references to all publications 
on physics “and йз many applications," something 
akin to а monthly Royal Society Catalogue ought first 
to be attempted—a mere index of subject matter. This 
would in no way interfere with the exoellent services of 
Science Abstrarts, which would continue as it begun—a con- 
temporary hi-tory of pure physios, | 

Inc n е more urging the neo sity fora National Laboratory, 
Prof. Ayrton deduces some curious instances toshow that many 
importaut theorems have been thought out by mathematicians 
while seeking an explanation for technical and more or less 
trivial problems. Thus “the gaming table gave us the whole 
theory of рэла Bernoulli's and Euler’s Theorems, and 
the first demonstration of the Binomial Theorem.” It 
ap also to have suggested the method of Least y runs 
and the Integration of Partial Differentials with Finite 
Differences. Hence, he concludes that, failing the establish- 
ment of а National Laboratory, a Technical Institution for 
Standardisation should suggest valuable lines of research in 
the realm of pure physics. We are led, by the Professor's 
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instances to ask, “Might not a gaming house afford the same 


stimulus ?” 


The last half of the address is taken up with an account of 


an investigation of the sense of smell. Prof. Ayrton finds, 
experimentally, that the generally acoe idea that metals 
have associated smells, is only conditionally true, With 
certain metals, such as commercial aluminium, brass, bronze, 
. copper, German silver, gold, iron, silver, steel, tin, and sinc, 
the smell vanishes as the surfaces are more and more cleaned. 
The propagation of smell is a subject closely allied to 
diffusion, but diffusion alone is too slow in ita action to 
explain all the phenomena. We await with interest Prof, 
Ayrton's further experimenta in this neglected branch of 

The smell of selenium (or its orides ?) always 
seemed to us to have a real existence, in no way dent 


CORRESPONDENCE. 


The Ideas of Mr. Kershaw on Ozone. 


In good faith, Mr. Kershaw ought to have refrained from 
his systematic negation of the properties of ozone, until the 
"Котів of the ozone makers have proved unsuccessful, and 
his hostility towards ozone—this new branch of the electrical 
industry—about which Nikola Tesla wrote me two years 
ago, “that it was in its infancy, but capable of great 
development.“ does not seem to show the generous mind of 
а man fond of scientific progress. 

There are no arguments in his disparagement, which is 
merely hypothetical, and cannot be based on facts, since he 
has never worked, nor even seen at work, a commercial 
ozoniser, and has, therefore, never been in a position to teat 
the properties of ezone. І published in 1898 a pamphlet on 
-“ Ozone : Its Production, its Commercial Applications,” to 
which almost all the English press devoted notices and 
articles; there was not, however, a single writer who taxed 
me with: oe to “make a boom" ou my apparatus, 
which I described then as giving 18 to 20 grammes of ozone 
per H.P.-hour. | 

In 1897 I had a paper 
Industry, in which I spoke of an improved osoniser giving 
85 grammes of ozone; nobody said that I i 
make a boom. 


perature in the ozoniser, no nitrous com and a greater 
ield of ozone. i . 

Mag ben these two articles, I did not write a single line in 
t 


oreign and English р about my apparatas, but in 

June last I published an illustrated catalogue which was sent 

to the press, the main object of which was to say that we are 

a pare to supply commercial ozonisers having a capacity of 
a kilowatt, one kilowatt, or more. ч 

Is not this legitimate ? 

What right has Mr. Kershaw to speak of sensational and 
-doubtless inspired. paragraphs relating to the applications of 
ozone which appeared during this summer? ls the ‘article 
published a fortnight ago in the ELECTRICAL Review also 
an inspired article to boom ozone ? р 

I have no hesitation in saying that my rancorous critic, 
as a member of the electrical profession, onght to be 
ashamed to use such improper language. What will Mr. 
Kershaw say when I tell him that, within four or five weeks, 
I will have ready a book of some 400 pages on the formation 
of ozone and its applications. 

Again а boom, a big boom | 

Had Mr. Kershaw done anything of which he could 
be as proud as I am of my ozonisers, which can Em 
100 grammes of ozone per H.P.-hour, he would certainly have 
‘written more aboyt it than I did about my apparatus, I 


' desiguet of “A bnormal’s” dynamo 


 midential address, 
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will give him this sound advice: never to write on electrolysis 
is any other subject of which he has no practical know- 


Now that I have protested against the insinuation that 
I have attempted to make a boom about my apparatus, 
Mr. Kershaw can write more letters. I will not reply. 

Mr. Kershaw has a bias against ozone; he has no expe- 
rience of it, but he hates it. He reminds me of the man 
who did not like melon, and was saying: “Ido not like 
melon, and I am glad of it, because, if I did like it, I would 


eat some, and I cannot bear it.’ 
E. Andreoli. 


Dynamo Fault. | 

I thank you for your reply to my letter in your issue of 
9th inst., and am glad to kes that Tod agree with my views. 

It is by no means improbable that yonr original suggestion 
that the fleld-magnet resistanoe of “Abnormal’s” dynamo is 
too high is the correct explanation of the trouble described 
by him, but from the context you apparently regarded such 
excessive resistance as being consequent on the unusual 
lowuess of the speed. , 

You agree with me that if a dynamo is properly designed 
for a given voltage, then the field resistance will not be 
affected by the speed at which the armature is to run, and I 


am therefore at a loss to understand on what grounds you 


can suppose that “in order to get the low speed" the 
has made his field-magnet 
resistance too high for proper excitation. 

If I have misunderstood your reply to * Abnormal," then 
it would he of interest to know to what the bracketed words 
“in order to get the low speed” do refer. In the absence of 
fuller details, I made no attempt to discuss the bad working 


of “Abnormal’s” dynamo, but the want of clearness in your 


reply to him (due possibly to its brevity), induced me to 


е this particular point as being of general interest in 

connection with dynamo design. p. 
The case described by N. C. Woodfin is easily understood. 
ve © -his battery from the 


| Electrical Canal Haulage. 

I have read your leading article on this subject with 
considerable pleasure and instruction. It is, however, 
n to say that this is a joint invention ; indeed, I 
think I am justified in saying that my co-patentee, Mr. 

Cawley, is responsible to a greater extent than 


m in the final form which the system has taken. 


B. H. Thwaite, 
per Н. A. 


- Transmission of Thought.—An Electrical Analogy. 


It is interesting to note that Sir W. Orookes, in his pre- 
with * Delta," vide ELECTRICAL 


analogy 


' between human subjects in strong sympathy with each other, 


but separated by many miles. 
This subject of transmission of thought is so mysterious 
that any correlative evidence of explanation is very welcome. 


Hertz Rays. 


Re The Relative Costs of Copper, Aleminium, and Iron, 
when used as Electrical Conductors. | 


The article by Mr. John B. C. Kershaw, which we found 
in your last issue, has greatly interested us, as also did the 
previous articles treating of the samesubject. Will you allow 
us to point out some considerations. we arrive at when the 
matter is looked at from a more practical point of view. 
First of all, the question must be limited to aerial oon- 
ductors, because it is obvious that aluminium and. iron 


‘cannot be entertained for one moment as materials for 


underground conductors. Copper has always been, and will 
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continue to be, as long as:no cheaper. metal with a higher 
„ог ая high a conductivity will be found, the only possible 
cable conductor for practical purpores. Iron as well as 
aluminium would require to have more than five times the 
volume of copper to yield the same effective resistance. 
Therefore it is to be guessed what enormous dimensions and 
prices of cables we would arrive at by using those metals. 
Consequently the comparison must of necessity be restricted 
oP Wo кыш. thd’ is Kors ta pally im vie 

We presume that Mr. aw principally in view 
conductors for heavy currents, D would not 
understand his saying, when speaking of iron, “though its 
weight, as compared with copper and aluminium, prevents 
its use for overhead lines: because the use of iron for 
overhead telegraph lines cannot possibly be ignored, although 

урег has been substituted for iron in the eonstruction of 

telegraph lines to some extent. E 

We further wish to point out that it serves no practical 
pee to compare the prices of the different metals, as 

‚ Kershaw does, in the cradest state. The only practical 
comparison is that of the finished wires as they are strung 
on the insulators. And as iron wire has to be protected 
against oxidation by a созі of zinc, and the drawing of the 
wire increases its low value more considerably in rtion 
to that of copper or aluminium wire, the result of the 
EO De AD n is necessarily different to what Mr. Kershaw 

akes it. К. | | 

We think the following ргіоев will be found reasonable, 
nach as the respective wires can be bought at present :— 


4 Copper wire „%- өөө ` өөө eos eee eee 7d. | lb. 
А Aluminium wire coe eee еве ceo soo x | 
Galvanised iron wire. with 184 Ф conductivity 175d. „ 

» M" 99 н 125 | | n 094. н 


~~ Therefore, supposing Mr. Kershaw's figures as to specific 

gravity and -conductivity to be exact, but i the 

. prices as stated above, we arrive at the following results :— 
Copper and aluminium TE Е 
| 898 x 7 х 59 . 100 
220068 x 165 x 100 120 

Copper and iron, with 16:4 per cent. conductivity— 

.. 898 х 7 x 164 100 
810 x 175 x 100 138 


Copper and iron, with 12:5 per cent, conductivity— 


893 x 7 x 125 _ 100 
810 x ov x 100 93 


80 that, commercially, aluminium comes out 20 A as cent. 
dearer than copper; iron of 16°4 per cant. conduotivity, 
88 per gent. dearer ; and iron of 12°5 per cent. conductivity, 
7 per cent. cheaper. 

As to the use of alumininm it must not be overlooked 
that -its-low density and low tensile strength exolnde its use 
for overhead purposes, as far as the present state of the art 
Боев. Iteetrength may be increased by allaying it with 
other metals, but it is to be feared that then its condnctivity 


vill. be considerably reduced and ita specific gravity in- 
те y redu specific gravity 


Per Fu. Felten & Geailleaume. 
Ur | C0. Sravan. 
Sole Agents: N. F. Dennis & Co., 9, Billiter Street, London, Е.С. 


А HU 


ELECTRICITY AND MINES DRAINAGE. 


i on 
Mr. E. B. Marten and Mr. Edmund Howell, in a on "The 
uth Staffordshire Mines Drainage Scheme, with 8 


2 


the number of large pumping engines req to keep the mines free 

ail to notioe the manner in which the 
taking ont of the remarkably thick coal seams for which this district 
was }:moas had broken the surface of the ground, and so sunk the 
beds and banks of the rivers and watercourses in all directions as to 
create large sheets of water in numerons places where water ought 
not to be. Pumping the water at one mine to let it down into 
another near it was so obviously unscientific, that much effort was 


f 


. Under the auspices of the 
, who visited Birmingham in 1865, statistics 
000 gallons of water weré 
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reduce the “ come" from the mines to only 6,000,000 gallons рет бау, 
&nd to pump from some of the drowned pounds by means of a few 
smaller an As 
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there were at present 
would be substituted, and in consequence each place would prodsce 
effecta than with electric 
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electric motors and ps and ће neer them 
would be kept permanently low i of being visited only at con- 
als of time, and thas the percolation of water into the 


ра се раса ee ишо а ee 
at Ga wd ыты 


h th and west of the Ti 
wars dralned, when worked, by special engines or by water: 


| 
3 


to different collieries not for р but for eral minip 
for tre сале which was 


the price charged to ordinary consumers. Mr. Marten ex- 


BUSINESS NOTICES, &o. 


. Electrical Wares Exported. 
Win Expuse Barr. 14ra, 1897. | Wanx Expme Serr. 14ти, 1898. 


s. 6 в, 
etal did 19 0 | Adelaide эз 13 0 
300 0 „ ; 134 0 
Beira... .. 1,038 0 | Alexandria... 16 0 
п eleg. mat. 40 0 | Amsterdam ... - 51 0 
Bombay ive 2 0| Boulogne dee » 140 0 
н Teleph. mat. 24 0 | Oalcutta s 313 0 
e.. 0 Oa Town #00 0609 242 0 
Brisbane i 50 0 mbo... $us . 238 0 
Buenos Ayres : 200 0 | oes ». 140 0 
Calcutta 0 | Durban ... eo „ 943 0 
Balm Be Teleg. mat.1,890 0 | Gothenburg . 114 0 
oe 11 0 Hamb eee [I 18 0 
и i n e 448 0 Helingsfors е #99 $7 0 
Durban .. 116 0| Hong Kong . 920 0 
Flashing ‘es 74 0 | Madeira., ve * 124 0 
Gibraltar К 280 0 | Malaga 568 б 0 
Gothenburg... ee 7 0 | Melbourne >... 1,172 0 
Lisbon eee 606 ee 94 0 Ostend eee eee 0 
285 өз 19 0 | PortChalmers.... ... 14 0 
Melbourne ši 50 0 | Rio Janeiro. Teleg. mat. 375 0 
„ Teleg. mat. ... 1,356 0 | Rosario. Teleg. mat. 154 0. 
Odessa өөө ` өөө өөө 750 0 St. Petersburg one mr) 160 0 
Perth... » .. 191 0 | Stockholm. Teleg. wire 105 0 
Piræus. Peleg. mag, eo aa 0 eco eee ese 0. 
Port sia 0 „ Teleg. cable. 370 0 
Hio "Tog ned ee eH 0 sinas А „ 65 0 
Santos. 0 |. Wellington .. 882 0 
Bhanghai p 2 Yokohama. Teleph. mat. 302 0 
сре а „ 0 
Wellington ee ee 7 0 
Yokohama s * 390 0 


eo 


Total £8,932 Total 27,336 0 


SSD 


Foreign Goods Transhipped. 


£ s. 
Adelaide. Teleg. mat. 39 0 mE | 

5 1 dings.— Under the failure of J. 
gas ctric fittings dealers, 48, Commercial 

Bérect, E., the first meeting of creditors was held on Wednesda 
the Londoa Benkruptoy Court. Th that 
had filed showing liabilities £3,850, aud assets con- 
sisting of 44,000 £1 shares in J. Goodman & Oo., Limited. It was a 
case of a German setting up business in this coun каро пров 
ö com- 


Li 
E 


T 


with a nominal capital of £7,000. The company was no$ success- 
Tul floated, an had since, been continued under the 
ET Tho debtor would now have to 

the n 8 to wind up the oom and bring the 


bankruptcy. 


Calcium Carbide, —It is reported that Messrs. Sohuckert 
and Oo., of Nuremburg, are about to establish works in East 
Prussia for the manufacture of calcium carbide. It is proposed to 
use the water-power of the Passarge. | 

Change of Address.—The offices of the Cowper-Coles 
Gal Syndicate, Limited, will be removed on the 29th inst. 
from 39, Victoria Street, to Grosvenor Mansions, Victoria Street, S.W. 


Come Electrical Bxhibitien.— The last "date for the 
ie to bo held a Oomo naxt Pont, has bean, extended $0 October 214 
Dissolution of Partnership Мете, O. B. Hayes, 

bre 


so far as concerns Mr. Ha The two remaining partners 1 
6 continue the business under the old 


. Electrie Wiring.— From Messrs. Perci & Sohaoherer, of 
VIII., Ssigony-utcsa 21, Buda-Pesth, we have received a price list of 
their patent flexible cords with interposed insulating rings for 
incandescent lighting. The conductors made with small insulat- 
ing rings, by means of which they 


stranded . The insulating rings are made in three patterns 
N the cord directly against the wall (fo Situations) ; 
No. Tu inch behind the coed, and ота) 


Explosions in Main Boxes, — Daring the past week 
there have been explosions in electric light main 1 
and Manchester. 


First Meetings.—The first meetings of creditos and con- 
tributories in the case of the Oox-Thermo Electric Oompany, ‘will be 
held at 11.30 a.m. and 12 noon respectively on September 2204, at 
33, Carey Street, W. O. 


The General Electric Company.—Oa Thursday last 
of about 30 of the London staff 


spent a At Vietorid Bridge, M the new supply buildings of the 
орау at Victoria Bri Manchester, and dis ve works 
at Adelphi, Salford. By leaving Huston early the excursionists 
were to к good an hours in Oottonopolis, dining being 

the journey. time at was profit- 
ably spent. At 1 o'clock the new supply buildings were seen and 
admired, after which lancheon was served. At its conclusion the 
visitors were taken in brakes to the works at Salford, where many 
hours might have been spent without weariness watching the various 


or two the brakes 
were а monon, шы ишо oa Ше и ee Road 
Station. To Mr. Hirst and Mr. Max В is due great d 

was 


the course of an hour 


8 
5 
t 
В 
B 
3 
Ё 
3 
E 
$ 


asleep, 
vers; in fact, having more his fair share of nap without pay 
eit The supply buil at Victoria Bridge, which we under- 
stand is to be known as Electricity Buildin ru беш y 
Messrs. Waddington & Sons, architects, Manchester , and built by 
Messrs. Neill & Sons. It has been erected to meet the pressing 


b s in 
have been 


in a way worthy of the building. Every type of a 
paratus will be exhibited under iy 


is alloted to the sales department, 
to back, and an office кок eee for the head of each depart- 
ment. Over this there is a 
ware and other of a decorative character. With the exception 
tioned cff and fitted up for the general prp ib 
осе this floor is undivided, and is the most extensive and best 
adapted to the that we have seen. On the second floor are 
general offices and counting house, and on the upper floors, storerooms. 
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hase 
t proved i on the occasion of the yisit, owing to 
there осше кз oe i 5 some of the new form of 
aw meter voltm e eature being 
ig theevttohboard with thar thor 


Ine Fortheeming Educational Session. — We have 
already referred to several announcements made by various 
and technical institutions. We now understand that 80 
People's 


T 

rris Mr. V. до MORIA, ms B. Sc. 

lecture laboratory work in general m 
electric a ли 


elec- 
electrical and tting, &c. 
Secretary, Mr. Е. лотов, Bee onr“ Notices” this week 


Se ee 
W , with Mr. W. Н. Winny 
be lectures in a: 


electri 
C , 

he is also in charge of the electro-plating sections. We must refer our 
readers and intending students to the illustrated syllabus, which 


soi эша departamant of tho Polytech Bh 101 E 

| 0 00 ngineering, 
807-311, Regent à W., commences its winter session 3 
of instruction in engineering and mechanical science on Monday, 
Beptember 26th. Particulars from the director, Mr. Henry Spooner. 


The Gilbert Are Lamp Company.—This company 
bave & large contract for lighting the new 
which Messrs. Lyons are erecting in Draper's Gardens, Е.О. The 
work is being carried out almost entirely by electric light night and 
day, ада n building Mies тч А anin © ps А tbe 
ound. company have just completely fitt L Andrew's 
Bohol, Southboro’, and Bt. Andrew's ноо) Eastbourne, and are 
also carrying out the lighting of the New Kensington Town Hall, 


E гуй Ша рс eso wires, batteries an 1 
y i has pu 

Ee tees es Поди Corea Y 

new types and а wider range of machines than in previous lists, 


. Alternate current supply comj 


` and there is considerable tabulated and descriptive matter, also prices 


in many cases. ' The list will be useful to the trade. 

We have received from Messrs. D. Н. Bonella & Bon, of 
58, Mortimer Street, W., a price list of high voltage lampe. This 
firm is а specialité of fancy twisted flame and small bulb 
lamps for direct on high voltage circuits and also in series. 


Messrs. P. В. Jackson & Co.—This firm has a very 
large number of important orders in hand, and has also a very large 
stock of dynamos. 


New Business—The District Electric Company has 
commenced business at 34, Livery Strect, Birmingham, for the 
installation of electric light, telephone, bell and other systems. Mr. 
L. Stallybrass, who we understand has had considerable experience 
in these lines both in England and America, will watch over orders. 


. A New Phase in Alternating Currents.— While look- 
ing over the Langdon-Davies Altornate Current Electric Motor 
Company's works other day, we saw a new form of single-phase 
motor. From what we saw it would ap to us that it is destined 
to remove the objection, at present babeing over the single-phase 
system, of not being suitable for lifts and tramcars, as it a 
starting torque about 12 times as great as that of their ordinary motor 
for the same current, and its can be ted at will. 
es would do well to await the 
course of events before altering any part of their plant to two- 
phase or polyphase working. 


Smoke Nuisamce.—Last week, before Mr. Lusbington, 


leave withdrawn. Mr. made an order for abatement 
the National Liberal Olab, with £5 бе. costs to the 


To 1 having olaims against Samuel 
Scargill an Spo trading as Scargill Hanson, 
October 8th) particulars to Mr. G. W. Smith 


Bradford, trustee under а deed of assignment dated Jane 90th, 1898, 
A first and final dividend is about to be declared. - 


- 
i 


ELEOTRIO LIGHTING NOTES. 


Aberdeen.—The Gas and Electric Lighting Committee 
(eost, £108). one ре состо mains to E 
cost, : authorised electrical engineer to prepare 

specification for lighting the Art Gallery by electricity. 
Barrew-in-Furness,.—The County Council, by 19 votes 

to 9,.has referred back to the Highways and Lighting Committee 

a minute re the lighting of the streets of the town. The committee 


had determined not to adopt electricity for street li at t 
| but since then the Electric Light 6 


offer to supply energy for the 21 arc lamps to be erected at 
£15 per annum, instead of 417 10s. as previously offered. Во the 
matter will be again considered. А site has been purchased in Abbey 
Road fora sub-station. | | 

At a meeting of the Lighting Oommittee on Wednesday afternoon,. 
it was determined to light a few of the principal streets with. 
electricity as an 


Bath.—Last week the Electric Light Committee held # 
meeting to discuss the long delay in comp! the installation of 
new plant and machinery at the works, Mr. May, representing Mr. 
4 ond, the consulting engineer, said the contractors were entirely 
to blame. Mr. Tonkin said he had understood these new works were 
to have been finished last winter. The chairman said he could see no 
ending to the work at рге. A resolution was adopted referring 
the matter to the Works Committee for immediate consideration, 
and calling u Mr. Hammond for a special report. Mr. Metsger 
had а long report upon the machinery necessary to oom- 
plete the work, and stated that he thought with ordinary success the 
саш р ee а ing in thorough order in from seven 
re i The delay arose, he considered, from the parts noi 
arri fast enough. 


Battersea.—The Finance and Law Committee 

t the County of and: 
pany had applied to the court 
the company 
Road. The. 
‘before the case was t into 
court the company informed the Vestry that the pipes ів 
Boundaries 
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the application was heard, decided to further suspend the injunction 
ree the company to pay all the costs in connection with the 


Bedford. —The Council wil join with pier municipal 
authorities in resisting the claims of Mr. Martin B 


Bloemfontein.—The Town Council vienen 
to light the town with electricity, and has accep 
and Sons’ tender for £16,500. 


Bournemouth.—The соно » Bupply Company intend 
making substantial reductions in their charges for t from 
January 1st next. 


8 scheme 
Messrs. Reunert 


that period was £9,565, an increase £839. 
half-year was £1,658 10s. 2d., against £1,665 10s. 2d. 


energy within the district. The committee had adjourn 
the matter for further consideration. The Council has approved of 
the plans of the British Electric Traction Company for 
be erected for the electric tramways. 


Brighton.—Notice has been given, on behalf of Mr. 


1 infringing 
ts held by him for ents in distributing eren 
Be | 1 Committee that he and 


y 
Mr. Wright also attended a meeting o 
Association. Both eripi i were н. си 
municipal corporations, authorities, and others interested, and 
at these it was decided to take combined action to resist the claim. · 


the areas 
purpose having been acquired to the extent of £250,000. 
Oo 


Buckley.—The Urban 
to obtain a 


a Pan HU uo bape yaa etn ar ae 
the been 
in the hands of Mr. B. J. Philpit. ш 
Carlisle.—Workmen аге at t busily 
laying cables in the streets, and in a уол 
Ер RR 
е оп 
is 2s. 3d. per 1,000 cubic feet. n н 


items for which said sums of £875 and £3,000 were required, 
and £2,500 for the alterations and additions to the central 
as estimated surveyor. 


Cork.—The electric lighting question was discussed by 
асса District Lunatic Asylum last week. It had 


governors, by 11 votes to 9, rescinded the 
decided to further consider electric lighting, 
to a committee of the * 


paent , nete ai current system of ті 
варріу The committee will join in with other rations in 
ending the action, and pay a proportionate share of сова. 


Committee have received a letter 
z if, in the аы ot 


Denton. — The N 


the Hyde ustedes Ashton Corporation, and the Auden- 

ack tho Hyde Corporation, the Ashton Corporation, an ims 
Derby.—The Electric Lighting Committee of the Derby 
reduced the applications (62 iu number) for the 


Corpora 
t of borough electrical engineer and manager to three, and on 
Wednesday the y 3 zubmitted to the Council. Mr. T. P. 


the privilege of taking two pupils. 


. Wilmshurst's favour were that the same m of poster lighting is 


he had laid down the 


leave Halifax was because it was not exactly a Paradise to live in. 
Mr. Wilmshursé secured 53 votes out of 66, the numbers of members 


rinciple of increasing 220 volts to 440 volts be 
: op preference LU that of uplicating the mains, the estimated 
| the extension of the 


ye Electric Lighting Committee last wea 
gave further consideration to their estimates for the current financial 
year. The result of their deliberations was that in consequence of the 

increased ag demands for light, they their 
£54,000 wr of £51,000. It 


Elland.— About half of the members of the District 
Oouncil went to Nelson last week to inspect the конс lighting 
arrangements there. 


: Hampstead.—Meesars, Н. G. Ellis & Co., Limited, of 


Victoria Street, state that they have secured the contract (by tender) 


for the 
house. 


Hartlepool.—The surveyor has been authorised to prepare 
plans oo with the proposals to light the borough by 


electric installation and fittings for the Hampetead W Work: 


Haslingden.—The Town Council on 8th inst. resolved 
to apply for a provisional order for electric lighting. 
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` Heywoed.—The Town Council has instructed the 
ma of the se works to obtain an estimate for the electric 
lighti$g of those and also of the Infectious Diseases Hospital. 


Hull.—The new eleotric light station in Sculcoates Lane 
has been completed, and the now pans is running. It is antici 
that by the end of the year it will be working to ita full capacity, so 


great is the demand for current. 


р Р 
clerk, and Prof. Robi -who is acting as consultin 
binson, g Е рем 


uncil attended to dupport the scheme, but Alderman Pridgeon 


ectrio light into Kirkcaldy. This is in opposition to the applica- 
tion of the Edmundson Electric Lighting Corporation, Lond 


. of the promoters of the local company who offered to com- 
plete the scheme having the preference. | 

Liandudnmo,—At a special Council meeting 
seal of the Council was affixed to a loan of £1,564 towards electric 
erste purposes The sum is to be repaid in 24 years at 2? per 
cent, in 


Mauritius.—We are informed that the contract for 
electric lighting for Port Louis, Mauritius, has been placed with the 
Birmingham Installation Company. Mr. F. J. Warden-Btevens is 
e engineer for the work. The estimated outlay is 


Monmouth.—At the last week's Council meeting a 


debate arose on the presentation of a by the Drainage 
ánd Electric Lighting Committee. The dealt with sewage 
matters, and the question of site for se works, Another matter 


.Newcastle.—The Town Council held a special meeting 
ighting order for supplying the distridt ct the Municipal borough. 
А ota mitos was Nieren to follow the matter iine a ы 


Newport.—In a recent report to the Electricity Com- 
mittee, the office manager showed that the number of lights now con- 
nected and on order is equivalent to 19,164 8-O.P. lamps. As the 
result of a month's canvass, orders for 337 lights were obtained. In 
consequence of the large number of orders for the light, an addi- 
7 л Еренек жаны лүен! ps 
& The 8 report u 6 con- 

lon of thé plant was read, from which it appear that һе 
denser had developed some defect, and that one of the converters in 
the sub-station at the Town Hall had failed. These matters were 
being taken up by the contractors. A comparison of the plant, with 
the number cf lights connected, was also given. The Oouncil will 
join with the London Electric Supply Corporation in contesting the 
claims of Mr. Martin Rucker re the Zipernowski patents. А 
by the consulting engineer u arc was read, from which 
к рее ы, seven or eight different kinds of lamps had been 
t , With the result that he recommended that the tender of the 
Electric Oonstruction Company, Limited, for the supply of 34 arc 
lamps, for the sum of £708 10s., be acce It was resolved that 
the tender of the Electric Construction pany, Ltd, be accepted. 


& 


lead in the matter, have convened a conference to discuss the matter, 
and have invited the District Councils of Barnet, East Barnet, Friern 
Barnet, Hendon, Hendon urban, Hendon rural, Hornsey, Wood 
Green, Enfield, Edmonton, Tottenham, and Scuthgate to send 
delegates. The Barnet Ccuncil, who hold a provisional order of their 
own—although for some years past it has been а sort of white 
elephant.”—bave decided not to attend the conference. It is not to 
be implied from this attitade, however, that they will consent t 
the order being granted to a private campany. 

The East Bainet Urban District Council appointed two representa- 
tives to attend a meeting at the Guildhall, Westminster, on Septem- 
ber 13. b, to consider the proposal of the North London Electricity 
Company to apply to Parliament for a provisional order authorising 
them to supply electricity throughout an extensive district, including 
Finchley and Barnet. 

The Enfield Urban Council has also been discussing the same 
company’s proposals, which, we understand, apply to the Finchley 


district, together with the districts of Southgate, Edmonton, Enfield, 
Tottenham, Hendon Urban, Hendon Raral, Hornsey, Wood Green, 
Barnet, Friern Barnet, East Barnet, Chipping Barnet, and New 
Barnet. The Council has referred the matter to a Committee. 


Northwich.—It is stated that the Northwich Electric Sap- 

ly Company have taken over the house wiring business of Messrs. Ames, 

Garrard & Oo. in Northwich, which they intend carrying on under the 

management of Mr. Е. W. Ames, whom pr; зато also appointed as 
their resident electrical engineer in place of Mr. F. Kenyon. 


Naneaton.—It is stated that the demand for electric 
bra is so great that the company is doubling the capacity of its 


Oldham District.—The Mossley Town Oouncil do not 
seem to be in favour of adopting the electric light. The Ashton 
authorities have made overtures to them, stating that the Corporation 
would shortly be in a position to apply electrical en in the 
borough on terms to be upon. The result of the ions 
тас. ss ripis кч €: n = e matter. One of е: objections 

aps lies t they have a gas undertaking of their own. 
Bome trouble is being caused by the chimney of the electric light 
works of the Oldham Corporation emitting an andue quantity of black 
smoke. The Sanitary Committee have ordered the Electric Light 
Committee to desist, but this committee say they are doing their best 
to that end. The town clerk said it might seem foolish to summon 
another committee, bat it was the only course open to deal with them, 
as they did private firms. 


Perth, West Australia.— Under the superv 
Mr. Dawson, the electrical engineer for railways, the electric light has 
now been successfully installed at the Perth Railway Station. The 
installation consists of 26 arc lamps and 250 incandescent lamps, 
the latter being intended for use in the various station buildings. 
The generating plant is accommodated in a building which has been 


ision of 


efected in Welli Street, and it includes а half-dos3n dynamos 
neigh оо эзгә. J. H. Holmes & Oo., of tala qt bos 
These are p 


in the u rtion of the building, the bo 
my plant has ding 


ning of August. The ic light was installed at 
the Fremantle station in the beginning of the year, and the work of 
installing the light at the Perth Railway Station has been carried out 
at a cost of about £11,500. 


Petersfield.—There is a strong agitation going on against 
the introduction of the electric light into Petersfield, as contemplated 
by the Urban District Oouocil. A tion of the yers was 
brought to the meeting of the Oouncil on the 8th inst. by a deputa- 
tion; but as no notice whatever had been given to the Council, the 
chairman declined to receive it, saying he considered the promoters 
were not treating the Council courteously in coming in that manner, 
and, moreover, when the Council had finished all the business on its 

da, and the Council ought to stand on its dignity. The deputa- 
tion consequently retired without achieving their purpose. The 
chairman's action has met with v general appro in the town. 
The debate on the electric light scheme come on at the next 
meeting of the Council on the 23nd inst. 


Salford.—At the last meeting of the Corporation the 
common seal of the Council was attached to a contract with the 
British Insulated Wire Company, Lámited, for the supply of 1,000 
yards of 062 high tension, lead covered concentric eable for the 
electric light works. 


Solihull.—The Rural District Council has refused to 
consent to the proposed Appian of the Birmingham Installation 
Company to the Board of Trade for & provisional order authorising 
the company to supply electricity. —— | 


St. Pancras.—The конш bre Public Lighting Com- 
mittoe reported to the Vestry at the last meeting that in view of the 
extensions of the buildings in course of progress at the Regent's Park 
station not being sufficiently advanced to enable the additional plant 
on order being fixed and in working order to meet the coming 
winter’s demand, they had had to consider the question of 

some temporary plant to tide over the difficulty. The matter 
being of extreme urgency, the Vestry decided to empower the Oom- 
mittee to take such measures as might be necessary to cope with the 
demand. On the recommendation of the Committee it was decided 
in future to charge consumers requiring a combined day and night 
supply on the maximum demand indicator system. The Refuse 
Destructor Committee announced having given permission for the 
temporary use of a portion of the destructor yard for the purpose of 
accommodating piant ordered for the Stanhope Street on 80 as to 
aid үөү station in dealing with the additional load during the winter 
mon 


Stafford.—The Coun;il has increased the salary of the 
chief assistant in the electricity is edm from £125 to £150 per 
annum. The Gas and Electricity Committee has made satisfactory 
arrangements for a 12 months’ supply of coal. Last week, at the 
‘Council meeting, it was stated by Mr. Westhead that the increase of 
electricity sold during the quarter ended June 30th amounted to no 
less thsn 38 рег cant., and the consumption for the last four weeks 
showed an increase of nearly 21 per cent, so it would be seen that the 
sale of electricity was increasing rapidly. 


Stalybridge.—The Town Council is not willing to join 
with the Ashton Corporation in its application for electric lighting 
powers upon the lines suggested. Neither will the Council approve 


of the proposed application for powers .by the Eleotric Power 


Te Sev ME ARRA a у amc л 
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tribution Company. It is held that if the town has an electric 
ighting i the Stalybridge Council should bs the under- 
„ as it is already the owner of the gas worke. 


District Council last week decided to carry out the ons of its 
electric lighting order of 1897, and bags y aura & resident engineer af 
4300 per anuum. A sub-committee visit any districts necessary 


to obtain information. . 
Stockton.—The Local Government Board has sanctioned 


n!! Гога period ot 30 уеге, for Ша urposes оё 
meeting тога in connection with the electric lighting saben adopted 
months ago. 


Council, and it is considered that if electricity is introduced it must 
be kept in the Council's hands, so that a company is not allowed to 
compete with the municipal supply. This hardly seems to be 
the right spirit in which to embark upon au electrical scheme: -The 
discussion seems to indicate that when both gas and electricity are 
worked by the municipality that one will not have ita share of attention. 
As it is, the gas works are stated to be in “a bankrupt state.” But 
the Oouncil’s t move is made merely to keep companies clear 
of the gro If its idea is to let ita provisional order lie on the 
5 hope that private enterprise will defeat that 
ec 


Trowbridge.— At a meeting of the Council last week 
the question of appl for a provisional order for electric lighting 
purposes in the urban district was considered; but while it was 
Pacinom d that ae monopoly a yes be given toa ш» 
company respect, it was felt t question was 
for such action being taken at present. кч 


Wallingford.—The Town Council recently offered to buy 
gas for £7,500, bu$ the company has refused. There 
was some talk at last m of electric lighting, one speaker 
remarking that lts introduction would be the making of Wallingford. 
From remarks made, it would ap that a company might stand a 
chance of being allowed to introduce an electric lighting installation 


West Ham.—It is expected that the electricity works 
will be ready for public sapply by September 29th. 


Weston-super-Mare.—A special meeting of the Urban 
District Oouncil was held on 8th inst. to consider the following 
motion: “That all resolutions passed by the Council for the carrying 
out of their electric light provisional order, and such other resolu- 
tions as may be opposed to the transfer or lease by the Council of 
their powers under the said order to a company or other persons 
and are hereby, rescinded.” After the whole of the members 
spoken a division was taken, with the result that the voting was 
equal—nine to nine. Tae chairman gave his casting vote against the 
motion to reecind, and it was therefore lost. 

The District Council has resolved by 10 votes to 7 to utilise land 
adjacent to the statutory hospital as the site of a generating station. 
When the approval of the Local Government Board is obtained, the 
clerk will instruct Mr. Hawtayne, the electrical engineer, to prepare 
plans and specifications and detailed estimates, and forward 
to the Government Board, together with an application for a 
loan to carry the scheme to completion. - 


Whitstable.— The Urban Council decided last week to 
y " 4t the proper time” for а provisional order for electrically 
ting the , and when auch order has been obtained to 
proceed іп the best and most economical way to procure the plant 
for generating and distributing electricity as soon as the is 
ripe for its reception.” | ` 
Wolverhampton.—At the meeting of the Town Oouncil 
on 12th inst. the Lighting Oommittee reported that they had had 
taking, involving a large capital expenditure, which it s propored to 
; а са ехреп 1 t to 
нича 4 to the in lu for the 
extension of the 


October. The-seheme provi 

erating and distributing plant at an estimated 

capital cost of £29,000, which should meet all demands likely to be 
received in the winter 1899-1900. The Oommittee recommended that 
y costing £3,200 be obtained at once, this plant to form part 

of the scheme previously referredto. The Committee further asked 
that the Finance Committee be authorised to apply to the Local 
WWW ö of tbe 


Worcester.—At a recent City Council meeting, in reply 
to Mr. Parker, Mr. Millington stated that the arrangements with the 
Hlectrical Free Wiriog Company had worked very satisfactorily, and 
16 premises had been wired under the system. They had as many 
castomers as they could take, but they hoped shortly to be in a posi- 
tion to take a great many more. | 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Another Proposed Underground Electric.—Suburban 
London on the north-west is to have an electric underground 
tailway into town, if the powers are propitious. A Bill will, 


"esos юш Financial News, be introduced next session to obtain 


Baker Street and Waterloo Railway.—We learn 
from an exchange that preparation for work on this railway, which is 
to be worked electrically, is being rapidly pushed forward by the con- 
tractors, Messrs. Perry & Со. The in the Thames by 
the side of the Bouth Eastern Railway Bridge at Obaring Oross is now 
approaching com n. The line when completed will be tbree 

and one far in length, and will connect the station at Baker 
Street with the Waterloo Station. The route will be as follows :—From 
under the Thames near the above bridge, up Northumberland Avenue 
to Trafalgar Square, Haymarket, Piccaaill Cirous, Regent Street, 
Great Portland Street to Baker Street. s will provide con- 
nections with the Metropolitan and District Railway at Charing Orosa 
and Baker Street, and with the Oentral London Railway at ord 
Oircas. .The Great Oentral Railway will also be connected at Baker 
Street. The engineers for the line are Sir Benjamin Beker and 
Mesers. Galbraith aud Church. 


Blackpool.—At last week's Town Council meeting, Mr. 
Brodie moved the adoption of the Electric Lighting and Tramway 
Committee's minutes, and called the attention of the Council to two 
resolutions accepting tenders for combined electric lighting and 
tramway traction posts for tramway cables in connection with the 
overhead trolley system. These two tenders, be said, bound the 
Council to the overhead system. They had discussed the question 
last year, when the proposal encountered strong tion, aud the 
had gi жерн borrowing хо oe INE ie 

ven wers. A argumen t 
scheme had been the fact that the Promenade had not been widened, 
but they were told by Mr. Quin, the engineer, that the town would 
save £1,500, while when the Promenade was widened it would only 
take £500 to remove the Mr. Brodie also mentioned that the 
penny fares had been such а suocesa that they had decided to recom- 
mence them on October 1st; the penny fares would then obtain until 
June next, with the exception of Easter and Whit weeks. The 
minutes were adopted. - 


| “ayes Bay.— At a special meeting of the Urban 
Dis Council last week, the k submitted a draft of the pro- 
visional order about to be granted by the Board of Trade, to the 
promoteri of the light railway between Colwyn Bay and Llandudno, 

Tiu e сыы оч ee 
ап ormity wi arrangement coms to w 8 i 
with the ex 77 the copply cf eletto. 
which required sligbt alteration. The Council appointed & sm 
committee to see that the clause was put right. 

The Lighi Railway Commissioners have intisáated their intention 
to sanction the construotion of the railway. | i 


Coventry.—At Tuesday's Council meeting, having regard 
to the proposal of the Ooventry Electric Tramways Company to alter 
the existing lines in the city, and to effect other improvements in 
their system, the General Works Committee recomm d that Cross 
Chea Gi and the Burges Во parod with granite setts, the estimated 
cost £1,000. The committees also resolved that in all future 
extensions of telephone wires within the city the same be required to 
be placed underground. The recommendation was adopted. 


..Dover.—At the, Town Council meeting on Tuesday, it 
wes officially reported that the first year's working of the Oorpora- 
tion electric tramways, after allowing for payment of interest and 
instalments of the loans, had resulted ia a profit of £1,300 being 
earned. This is equivalent to a 9d. rate. A total of 1,794,903 
persons have been carried at the universal fare of 1d. 


Dublin.— On 6th inst. the electrico tram service from 


Nelsons Pillar to Dalkey was inaugurated. 


lee To 
With to Railway No. 1— 
the burgh boundary at 


support to it, provided a satisfactory running arrangement were 
entered into, and in the meantime it was arranged that an agreement 


‘should be drafted embodying the terms. Various matters were 
discussed. 


Exeter.—The syndicate which runs the Exeter horse 
tramways applied to the Council of that city, on Wednesday, for 
their consent to the trams being оро by electric traction on the 
overhead trolley system. The Corporation manufacture their own 
electricity, and the syndicate will in all probability obtain its power 


from the city generating station, should the Council eventually grant 
the application. | 
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Dewsbury.—The General Purposes Committee recently 
recommended that the application of the British Electric Traction 
Company to Parliament power to construct and run tramwa 
should be opposed, and that the borough electrical engineer sho 
report upon a scheme of tramways in connection with the local 
electricity works. This was agreed to by the Town Oouncil. 


Gateshead.—The City Council last week considered a 
report by the Parliamentary Committee on the tramway question. 
The Oommittee that they had considered the question 
whether the tramways of the borough should, in the future, remain in 
the hands of a company, or be taken over and worked by the Cor- 
poration. The Committee, so far, did not see their way to ре ап 
opinion on the important question, and recommended before any 
decision was come to on the applioation of the Gateshoad and District 
Tramways Company—to postpone the exercise of their powers to pur- 
chase the tramway un ing for a further pericd of 21 years—that 
the Council should obtain expert evidence as to the probable cost of 
construction and equipment of tramways in the borough on the over- 
bead electric wire system, includitg-an estimate of the probable cost 
of purchase by the Corporation of the existing tramway undertaking 
at the expiration. of tbe current period of 21 years from the date 
when the promoters of the tramways were empowered to construct 
the same. The Committee also recommended that expert evidence 
should be obtained as to the advantages (if any) which would be 
derived from working electric tramways and electric lighting from 
one central station. The Committee bad decided to recommend the 
employment of Dr. Jobn Hopkinson to make the report, but 
after besring of his sad death they advised the Oouncil to 
engage Prof. Henry Robinson, engineer to the Imperial Tramways 
Company. Wedo not know whetber the italicised words are 


. J. Clifton 


y's engineer. In the 
the municipalisation 


mendation of the Parliamentary Committee relative to the tramwa 

be not adopted, but in lien thereof that the offer of the company 

accepted subject to their agreeing to the same clause as is inserted in 
the Stockton Tramway Oompany’s Order, 5 Corpora- 
tion to purchase at the end of seven or 14 years, and agreeing to 
half- y fares in the townwards portions of their proposed lines; 
and it be an instruction to the town clerk and the Parliamentary 
agents to an agreement providing for this and otherwise 
safeguarding the interests of the borough.” In this form it was 
carried by 18 votes to 11. As amended the report was then adopted. 


Great Yarmouth.—Acting on the advice of Mr. W. H. 
5 5 ену ачта 
monopoly to supply | т ап wn, & 
district of cane. 14,000 inhabitants, and instrncted their surveyor to 
bring up а report on the question of extending electric ligh to 
that part of tbe borough. A communication suggesting that the 


g power from the 
Corporation, and together with the question whether the Corporation 
proceed with a tramway scheme, was referred to committee. 


time tbe public had no deficiency to meet in connection with the 
Corporation's electric li os li ertaking. On the contrary, there 
‘was а net surplus of £200 this year, and he anticipated that much 
greater profit would be niade. | | 


Grimsby.—The work of relaying the tramway lines has 
been commenced by the contractor, Mr. O. 8. Duke, of Plymouth. 
The work will be carried out in sections, the rails being laid suitable 
for the proposed eleetric traction. n 


Halifax.—Application is to be made to the Board of 
Trade for their sqnction to the: ration borrowing £10,000 for a 
generating plant and undergivund mains required connection 
with the tramway extension. In laying mains for the tramways ex- 
tensions provision will be made for electric lighting in Union Street, 
Market Street, Northgate End, North Bridge, Wards End, to Free 
School Lane, and fK m the bottom of Gibbet Street to the Fire 
Brigade Station. 


Newcastle.—The question of visiting other towns to see 
electric tramway systems was before the РУТ Дева last week. A 
visit wil probably be pald to the Middlesbrough-Btockton line 
recently opéned. 


Paisley.—Haviug heard the definite proposals of the 
British Electric Traction Company with reference to their scheme of 
electric traction for the burgh tramways, the provost, magistrates, 
and a number of the town councillors ed last week to Glas- 


Paisley and Mr. J 


| 
| 
| 
: 
$ 
| 


em to put the agreement into form, and submit it to the 
on. The Light Railway Oommissioners’ inquiry 
into the application of the 


authorising light railways in the counties of Ronfrew and 
takes place on Tuesday, 20th inst. 


Rassia.—Two of the horse tramways in Moscow are 
being converted into electric lines, and a large central station is 
being erected to supply the necessary electrical energy. 


Southport.— An extraordinary general meeting of the 
Birkdale and Southport Tramway Company was held on 9th inst. to 
consider the of the company's system to the British 
Electric Company, Limited. e Chairman went at length 
into the negotiations with the company, and the terms of the 
agreement, The conditional agreement was then unanimousl 
про шан ша the directors were empowered to carry 


Sunderland.—The report of the deputation of the Tram- 
8 on question of electric traction is a most 
ela compilation. A copy of it is now before us. It contains 
the deputation’s notes on the electric tramways of Hamburg, Brussels, 
Dover, and Leeds, and some exoellent full page pictures of these 
systems are shown. V 
the eable system, and the borough electri neer on electrical 
systems, the cost of construction and working expenses being given 
of trolley, accumulator, conduit, and cable systems. A schedule of 
tramway extensions, which the deputation considers desirable, is 
includ As we have already stated when giving some notes on 
this report the deputation recommends the adoption of the overhead 
wire system. This report in the useful form in which it has been put 
together makes an important addition to the already numerous pub- 
lications of a similar character which have been issued by a number 
of otber im t towns in the kingdom. If such documents 
exercise much influence upon the municipal mind, there need be 
little doubt which way the tramway matter will turn at Sanderland. 
8 J. F. С. soon find himself busy with the equipment of 


Swansea.—The application for an interim inj unction 
restraining the Swansea ion from interfering with the work 
of re-laying the Swansea пош system by the British Electric 
Traction Company, came before the Judge in Chambers in London 
on rper i last week, when the whole question was referred to the 


Vienna.—The protracted negotiations between the Vienna 
Town Oouncil and the Tramway Company, based 


pan ра 
receipts to the local authority by way of rental, and at the expiration 


Wolverhampton.—At a special meeting of the Town 
Council on the 12th inst. Alderman C. T. Mander (chairman of tbe 
Шаа Commit). moved : “That in pursuance of the provision 

тл ке pagar ved that, subject to the 
approval of the of Trade, notice be given to the 
ton Tramways Company, Limited, requiri 
undertakiog of the said company as is within 
the borough, and as was authorised by the Wolverbampton Tram- 
ways Order, 1877, as confirmed by the Tramways Orders Oonfirma- 
tion Act, 1877." Alderman Mander said the matter was a purely 
formal one, and if the Council voted t it the company would 
have коо bes seven years’ lease. resolation was passed 
у. 


TELEGRAPH AND TELEPHONE NOTES. 


messages been under 
consideration. After considerable inquiry and 5 the 
chief officer has devised an arrangement by means i 


message. Arrangem 
= * e се 2769 S ponta and ys tains the fire- 
or unci sup necessary telephones, and to 

make plog-holes in the alarm poste." Р 


Manchester Telephone Service.—The telephone service 
is exciting attention, and it is understood that the Postmaster- 
General is still considering the application of the New Mutual 

hone Syndicate to be allowed to set up a rival system to that of 
the National Telephone Company. 


т а з= i 
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The Pacific Cable.— From the Australian press we gather 
that last month the Premier of Queensland learned from the Prime 
Minister of New South Wales that an informal conference had been 


South Wales, Victoria, Qaeensland, and South Australia were 
sented: by their respective Agents-General. The Im Govern- 
Ба а. the Governments of Western Australia and 


Au | 
tee the four-ninths. This inquiry is now reocei 
8 on . different Australian Governments. ms 
Premier of New South Wales further states tbat the Australian 
Governments have been for some months moving io the of thé 


Facific cable. The communications are, however, confi 
Telegraphic Interruptions and Repairs :— 


.  OABLNES. Down. Repaired. 
Bt. Oroix-Trinidad „% Nov. 90th, 1898 .. eee 
Amason Company's ca . 
Gurupa... June 8th,1898 „, 
Асста-К otonou e Aug. 8th, 1808 
Bolama- Візвао "m .. June 31st, 1898  ... 
Oyprus-Latakia — ... voy Feb. 10th, 1898  ... 
Perim-Assab... — .. .. Sept. 13th, 1898 ... 
Iado- European Company's... Sept. 9th, 1898 . .. Sept. 9th ,1898. | 


The Tel h Wire: Export Trade.—August has 
ссе busiest month id e Mo ушы а соата 


trade of this coun уг» cee wire and 
| $herewith ; 3 sho sects tor tte er Gene month 


of по less than £265,501 „ aped £45,600 io Jaly last, and 
only £93,475 in August, 1697. activity which bas thus 
has about a great for the better in the returns for the 


р 4 
L returned with £700,748 in the 
а last year, "md ay 2401,70 in the first 


CONTRAOTS OPEN AND OLOSED. 


Aberdeen,—The Corporation invites tenders for the ND 
ro Te b cy we ly meters, house fuse boxes aud house 
A. Bell, city electrical engineer. 


Bee 
a " Official 1 Notices," Ване nd жаке ind 
Ashton-under-Lyne.—Ootober 8rd. The Corporation 
Market Committee is prepared to receive tenders for the installation 
of the necessary wires, 


blic market. The cameu Sul bs lane cleans from a een cain 
Doosulting engineers, Messrs. 


са. and Billar, 78, King 
Btreet, Manchester. See our О 10 at N this week. 

Belgtum.—October 27th. The ME authorities of 
Ghent are inviting tenders until October 27th for an installation of 


new Flemish in town. Tenders 
to oe L Hotef de fill Ghent, Ghent, Belgium, from whenge pU may be 


inviting tenders pie * a eae et cea 
tu 
balancer, switch gonad h Pipes, arc by and 


5 ulators, cables, 
ut 3 Victoria a Btreet, SAY. ww ME 


Ghent.—October 29th. The “hent Munici оар Council 
is inviting tenders for the installation pf ht at a new 
theatre. The work, says Daily Tenders por goes has to be 


pleted J 1 25 
add; 3 maintained for 12 months. P. 


Halifax.—September 19th. The Tramways Committee 
ише Кок or he mMppIY of суон аро cr gm WP 
ment, Specifications and from the borough electrical 
engineer, Mr. T. P. Wilm „ 61 1s. See our 
“ Official Notices last week. 


Hull.—September 29th. Tenders m are bisce for the 
Potion Fos с, write to the d ойу engineer, Mr. A. E. 
e 
бе, a$ the Town Hall- 


Ireland.—September 27th. The Great Northern Rail- 
way Company ( к d) is inviting tenders for the construction of 


about tramway alongside the public road from Sutton 
to the Baily Post Office (Sutton and Howth Electric Tramway). 


8 оон the office of the engineer-in-chief, Amiens 


Leeds.—September 20th. The Council require tenders 
XE е INDY о Doles аа шоу Wire ana ишш ш connection 
Particulars eg 


tramway extensions. from th 
sentatives of the late Dr. FF W., 
or from the City Engineer, Leeds. our “ Official N ” last 


Kingston-upon-Hull.— September 21st. The 3 
tion in the erection of a tramway power sta 
Wor tries of eode tat а pata pel ah MN OE 


Engineer's Office. 


* n- Hull. — Se ber 80th. The Corpora- 
on rr eee. 
White, city engineer. Be See our v our & Notons " August 10th. 


New South Wales,—Ootober 17th. The New South 
according to Daily Tenders and Contracts, 
inviting tenders for the supply for the D of Posts and 


Telegraphs of a steam engine and dynamo, 218 tons galvanised iron 


tons 70,000 porcelain insulators, 16 zinc 
1 vital, 1,000 botes ink 


, чае 6th. The Gorporation want tenders 
or 


revolutions, - 
6 ерке но, Mr. J. Н. Hide See ош 
* Official Notices this week. g 


Portrame. — October 3rd. The Board of Control, 
Oustom House, Dublin, is inviting estimates for the supply and 
erection of an electric light installation for Portrane Lunatic Asylum, 

бошау Dublin. See our “ Official oben." September 9th, for 


Rathmines m reri gp Pg ba oe 1m Electric 
rr o erm Scal stokers and oth Other’ boiler house 


Oonsul 
" Official Noticse," September 9th, tor further 
Rotherham.—S ptember 26th. Tenders are being in- 


vited, says Datiy Tenders and Contr for the lig of berg 
Oolliery, Rotherham, by electricity. per 
miesion m Mr. W. Ha agent, Both well 


Roumania, I 22nd. Tenders are Jars are being invited invited 


until ber 22 municipal authorities 

for the for the ню lighting of the town 
Particulars ma у бе obtained from, and tenders are to be sent to, 
Ia Mairie do Draila, 


8 .— October 8rd. Tenders are being invited by thé 

pel authorities of poo (Oindad Real) on 

for tho electri — [XE " — = 
whence particulars may be du 


Torquay ,— September 19th. T» Electricity. Supply 
Committee wants €— z^ the su 1 tam meters arc 
for a c P e 


Notion" С таа 


CLOSED. 
Halifax.—We understand that it is roposed to accept 
the f -tenders in F ТҮ 
tramways :— 


Bteelw pen 
1 кке ы кол gar Ani at Os. per ton. 
FT McElray & Co., poles and 3 to about 
9 
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Cardiff. —The following зе a list of the tenders recently 
submitted to the Corporation for electric lighting plant :— _ 
Name Price. Engine. 
Parsons & Co., Newcastle .. 29,495 0 0 Turbine, Not the 
W. Н. Allen & Воп, Bedford. £2,760 0 0 Own make. plant 
Brush Electrical Engineering 
Company,Loughborough.. 28,196 0 0 Universal. for. 
Siemens Bros, & Co. (accepted), 
Sri London. eg Ве .. 28,190 0 0 Belliss, 
Easton, Anderson & Goolden, 
W d .. £8179 0 0 
Ferranti, Limited, Hollinwood 43,250 0 0 Own make. 
General {Electric Company, 
Kapongan e T es po 0 0 Willans 
Mather & Platt, Manchester . 0 0 iss. 
Siemens Bros., London .. £8850 0 0 Willans. 
Electric Construction Company, 
Wolverhampton .. £8450 0 0 Belliss. 
r & Platt, Manchester. £8,550 0 0 Willans. 
J. Fowler & co. .. 48,094 0 0 » 
Electric Construction Company £8,685 0 0 8 
Ferranti, Limited, Hollinwood 8,800 0 0 » 
Ditto ditto . £8,800 0 0 Belliss. 


NOTES. 

A Simple Positive Blue Print Process.— Mr. J. D. 

Isaacs, the South Pacific Railway Company of San 

Francisco, writing to the American Engineering News, 

We have recen ked out the follo simple and cal 
: for егете distri bine ne ашчы is, printe eins 

upon 5 ry convenient for 


duplication of drawings, and 
qunt. or colouring is desired. No special skill is 


work 
with strong, black lines, using 's 


We make our 
" American White " Jndis-ink. A ра 


soaked in water, until drippings from it are no longer . It is 
then placed in a fixing bath made up about as follows (exactness is 


кун р ана . Let each 
cont dry before applying another.” Work i et oa a 
e 


use 
The best method of getting the time of exposure for making the 


gh the gelatine surface of the pa the n 
tive is otherwise . A fresh bath sh be used for each 
negatives made. Before the tive blue prints, 
test a small scrap of the blue print paper ex 
to the light. M ee oe атлы nó о 
рег. g paper negatives, as may be 
Зове in the blue print tra * blue prints are being 


not affect each other. 


natal in гапы final or ination for ne 
newly appointment of inspector of motor car traffic 
in Paris, took sm on Thursday last week. There were 
some dozen competitors eager to be nominated for this im- 
portant post. The successful candidate now bears the title 
of inspector of the traffic of vehicles propelled by mechanical 
motors. The salary is £120 per annum, and £20 for 
travelling expenses, and . the popularity of the 
autocar in Paris, the post is not likely to prove a sinecure. 


Electrical Power im Rolling Mills, — Though 
hydraulic and pneumatic transmission have each their 
particular duties in an iron mill, Mr. Eugene B. Olark 
shows the economy and convenience of electricity in a paper 
recently presented to an American Society of N A 
steel works covers so much that an old-fashioned 
method of driving involves either several independent steam 
plants or much steam pipe. Electrical transmission is now 
facile one as а means of driving a steel works. The 
uges of electricity in a steel works are :—(1) Lighting; both 
aro and incandescent, and preferably the aros should be in 
series. For inside work constant potential closed lamps 
possess many advantages over open arcs. They burn longer, 
and do not interfere much with the regular work of the 
when requiring trimming. Long distance incandescent 
lamps ought to be on an alternating circuit for the sake of 
economy in transmission, (2) ies motor operation. 
— This covers cranes, hoists,  conveyers, charging 
machines, table rolls, transfer oars,  &o. hey are 
all intermittently operated, and cause no loss in 
transmission lines when not running. (8) Shunt motors 
intermittingly This covers lathes, pumps, shears, 
fans, and other machine tools. They operate more steadily 
than series motors. (4) Shunt motors operated continually. 
These apply to grinders, orushers, pumps, and such ma- 
chinery as is operated all the time. б 
covers lif ting magnets, signals, testing 


t, is most 
suitable at 220 or 250, the latter for the larger plante, A fair 
but not excessive margin of power must be provided. А few 

oad curves чоры as examples from which some idea may 
be gathered of the nature of the duty at a steel works. An 


average diagram can be found by su ing a number of 
daily curves. In 24 hours the Glactunticn waa charred to be as 
follows :—At 6 a. m. the load is 400 amperes, increasing 5 


operated with the same generating po E 
ight 


rem Water-Power Seheme.—It is understood, sa 
an Indian newspa proposed scheme to o 
water-power from the Satlej to be transmitted electrically up 
the hill for use at the spring water pumping stations instead 
of steam, and also for electric lighting, is considered pos- 
"ai but financially impracticable at present or in the near 
uture. | | 


ES 


Electricity for Tunnel Haulage.—The passage h 
the St. Gothard tunnel is d to us by a recently 
returned traveller as having been sometbing appalling during 
the recent hot season. With smoking locomotives burning 
briquette coal the journey of 9} miles, which occupies about 
20 minutes, is almost unbearable. Our informant states that 
there is not far from the tunnel mouth a stream of fair size, 
which falls about 1,100 feet ia a course of four miles by road, 
so that the water could easily be piped to Gozschenen, а dis- 
tance of 2} miles by road from the Devil's Bridge, nearly 
1,000 feet above Goeschenen, and atilised on Pelton wheels 
to work the tunnel by electricity. 
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The Americam Bleetro-Thera e Association.— 
The eight annual meeting of this tion has been held 
on Tuesday, Wednesday, and Thursday this week (18th, 14th, 
and 15th) at Buffalo, N.Y. The programme included an 
exhibition of electrical apparatus for diagnostic, therapeutic 
and radiographic work. Arrangements were made for a 
series of 10-minnte discussions on electrotherapy, of special 
interest to the general practitioner, including Effect of 
Electricity on Tissue Metabolism, Electro-diagnosis, Diseases 
of the Nervous System, Diseases of Women. Genito-urinary 
Diseases, Maglignant Growths, Orthopelio Uses, Diseases of 

ithe Eye, &c. The following papers were promised :— ~ 

Dr. A Paris, France, "Note on New Appliscne of the 
Binusoidal Current in El aposta ”; Dr. Gautier, Paris, 
З “The Hydro-electric Bath with See yir сү ш шө 0 

“Two of Practice in Radiotherapy ;" (4) " Blectrotherapy 

ecological A tions; Dr. „Б, 1 Torre, Roms, 


J. Inglis Parsons, London, Е “The Effect of High 


in 
ook му - ew York Oataphoresis;” Dr. J. Н. „ Battle 
Mich., “Phe Electric Light Bath; Dr. M. A. Cleaves, New 


u , 
Metallic Electrolysis" by Wm. J. Morton, New 
ork; Dr. W. J. Herman, Ann Arbor, Mich, “Electricity in 
ecology ;" Dr. A. D. R:ckwell New Tork, Diagnostic 


and Thera Relation of Electricity to Diseases of the 
Central Nervous System”; Dr. Grover W. W uffalo, 
" Acne V and 862; Dr. Oaleb 
Brown, Sac City, Iowa, “ oric the Galvanic Our- 
rent; Mr. R. Lig 


(J “ Surface Electrodes, How they should 
UP how they should be Made and Insù- 


“Treatment of ‘Affections 
tality ;” Dr. G. W. 
tricity and Allied Re in Treatment 


of Strictures and 
Prostatitis; Dr. W. B. Watson, Fichkill-on-Hudson, N. V.,“ Elec- 
Medical Institutions; Dr. W. H. White, Boston, Mass., 
Electricity in Nervous Diseases; Dr. H B. Jewitt, Dayton, 
“The Misuse or Abuse of еге a тарен Agent; 
W. Scheppegrell, New Orleans, La., Blectrici ol 
the Ear; X Вау Burns," by Dr. W. H. Harris, nto, 
lecture on the X Bay was to be delivered by 

J. Morton, New York. ! 


Association is to be congratulated пров ita splendid 
wing of papers. One cannot bat wish this country 
paid the same amount of attention to eleotro-thera peutics as 
the members of the medical and electrical professions in 


VRENRGE 
АК. 
E 
t 


Eg 


Aqua Ammonia for Fire Extinetion.—The National 
Druggist says that one of the best agents for extinguishing 
fires 18 aqua киш, по any addition теа 1 
contem personal experience wi almost 
marvellous power of this substance in this direction :—“ In 


cotton seed, and the interior of which was almost a solid 
body of live ооа], a ш of ammonia completely 
ена e fire. а d which occurred at Аяр 
rance, the vapours of а "oohtaining 50 ons о 
gasoline caught fire in the linen room of a launiry. The 
Toom was instantly a mass of living flames, pedal; on and 
ahalf of ammonia water thrown into it completely and 
almost immediately extinguished the fire. The ammonia was 
in а glaas demijohn in an apothecary’s shop next door to the 
, and was thrown into the room by the druggist as 
ап experiment. To use his own words in reporting the cir- 
ice—in the Union Pharmaceutique—M. Janneau, 
the pharmacist, says: The effect was instantaneous—tor- 
теща of black smoke rolled upward in place of flames, and 
in a moment every trace of fire was gone. So completely 
was the fire extinguished, that workmen were enabled to 
enter the room almost immediately, where they found the 
Iron tank of gasoline intaot . — 


з 


- Blectrical Work іп Austria-Hungary.--The Vienna 

ndent of the Economis! gives some interesting notes 
on this subject :— Whilst Vienna is sighing under the 
almost insupportable tyranny of having all its streets and 
thoroughfares dug up for the laying of perfectly superfluous 
gas pi i ose that are in the ground would serve quite 
well until such time as gas is replaced by the electrio light 
—the Bohemian cities are opening their gates wide to elec- 
tricity, the works of which are established on a large soale, 
-во a8 to serve for lighting p &nd motors for industrial 
concerns at the same time. The City of:Komotau has just 


ments are already lig by incandescent pm 
In  Morohenstern, manufacturing town, 
-electric works are being built. The Town Council 
Of Biela has just voted the necessary sum for electric 
‘lighting and electric tramways. In Aussig an electric city 
railway will soon be complete. Toeplitz is quite a centre 
-for electric works, and it is from there a number 
of neighbouring cities are being provided with electric 
light and motive power. In thé district of Bensen several 
manufacturing centres have been connected by an electric 
railway, and the motive power will be obtained by 
making use of two strong waterfalls, the property ol 
two manufacturers. In Marienbad an electric railway 
from the station to the town will be built this winter, 
and another in Königgrätz. Тһе electric tramway of 
Pi one of the oldest towns of Bohemia, will be 
ope to the public on December Ist. The coal mines 
Briix, which are under Government management, are 
being provided with a complete system of ventilators, 
mping engines, and railways all worked by electricity. 
Prague quite a number of electric railways branch 
off to different industrial centres, and now all the tramways 
of the Bohemian capital are to be changed to electric 
railways. In the Tyrol some of the water-power which is 
favourably situated is also to be utilised. At present a 
company has been formed in Munich which will make the 
first trials with a waterfall of several thousand horse-power 
near Matrei. Some electrical and chemical manufactories in 
neighbouring towns have already subscribed for the moti 
power that is thus to be obtained | 


` 


· Tacoma-Seattle Electric Light and Power Scheme. 
The Engineer hears from Chicago that contracts have just 
been let in that city which will result in supplying the cities 
of Tacoma and Seattle with electric light and power опа 
scale equal, if not superior, to that furnished at Niagara. 
"The project is perhaps the most wonderful development of 
hydraulic power yet undertaken in the United States. 
Snoqualamie Falls, which are to supply the power, ure 22 
miles from Seattle, and about the same noe from 
"Tacoma, in an air line, and have an unbroken vertical fall 
of 270 feet. .The waterfall is the only one of commercial 
utility weat of 5 The flow of the river is equal tb 
80,000 H.P. at low water, and the plan of installation is 
tuch that, at a small additional expense for dams and reser- 
voirs, the entire drainage from the snowfields of the Snoqua- 
lamie watershed of 1,000 square miles will be available, 
making over 100,000 H.P., whenever the business of the 
adjacent cities may demand it. С 


Costs of Running a Motor Саг, — The Elliott Company 
of Oakland, Cal., claim that their 2-H.P. gasoline oar costs 14d 
per hour, and its purchase price is £150. It climbs а grade 
of 1 in 5 with two passengers, and can make 15 miles per 
hour on a good road. Its weight ія about 700 lb. 
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is of- the Alkali Salts of Or Aeids.— 
9383 reoent issue of the Chemiker Geste H. 518, there 
per which has been taken from the. Bull. Acad. Rey. 


lowing equations z=- -— 
(1) 2C, By, + 1 CO, Н 2 €, Hy, 4-1: СО, + Bs. 
ug Cn B T 1 CO, + H, O 2 2 СО, Hg T 1 CO, 
+ О. | 


(8) 2 C, Bs + 1* CO, = С Н, + 3+ СО, 

(4) 2 C, Hen + 1 · СО, = Cn Hen + 1° CO, C, Ben +1 
Se | 4 

a В 


When a dilute acid solution of sodium formate is elect: o- 


and less carbonic 


for the most pert to (5), and (4) becomes 
more important as (8):diminishes, In the case of propionic 
acid, ethylio propionic was found am the produots of 


e quantity of bntane liberated varied 


yields di-isopropyl and isopropylio but 
current intensity or concen 
same effect as in the preceding саве, but the amount of 


the nature products, but as 
the solution is diluted the amount oe liberated 
increases. Malonio acid а quantity of 
ethylene; the amount carbonic oxide increases 
slightly with current intensity, but much more with the 
concentration of the solation. An acid solution of potas- 
sium succinate gives- neither carbonio oxide nor acetylene. 
The amount of ethylene liberated, however, increases with 
the current intensity and the concentration of the solution 
much more than in the case of any other acid; а 0°5 per 
cent. solution of the salt with 1:5 amperes at 0° gave 0°25 
per cent. of ethylene in the gas obtained ; and a 40 cent. 
solution, 28:7 per cent. of this gas. Isosnocinic acid yields, 
ah only oxy hydrogen, carbonic anhydride, and carbonio 
oxide, bat 
oxygen is liberated than in the case of succinic acid, some 
of the oxygen being used for the formation of acetaldehyde. 
The amount of ethylene and of acetaldehyde both vary 
directly with the current intensity and the concentration of 
the solution. ош acid yields small quantities of 
benzaldehyde and oylphenylic acetate in addition to 
oxygen, hydrogen, and carbonic anhydride. 


Heavy Cable Tests.—Some recent cable tests, made in 
Germany, of wire cable 8:6 inches diameter, com of six 
strands round a tarred hemp centre, showed that the breaking 
strain of the combination was 75 per cent. of the required teat 
strength of the wires alone. The cable contained 1,080 wires of 
a total cross section of 2:8 square inches. The total tension 
was 550,000 Ibs. The breaking stress was thus about 
196,000 Ње, per square inch of cross section of wire. 


Carbon ?—This is not а 


another 


of Mount E 


traces of су ов and acetaldehyde. Less. 


its proper 


When is an Arc Lamp Oarbon net an Are lamp 
lous conundrum, says the 
Financial News, but a serious question which bas recently 
arisen with regard to the duty payable on such imports into 
the United States. Under the Tariff Aot of July 24th, 
1897, a duty at the rate of 3s. 9d. per 100 was chargeable 
on. impor 3 еп бо 755 epi el 5 т 
commonly | of from 44 inc 14 icches, 
and — long as 16 inches, and even 20 inches. 
After the Act came into force, the carbons suidenly grew in 
length to 24 inches, 29 inches, and 86 inches each, evidently 
with the idea of circumventing the provisions of the Aot. 
By outting these sticks into ordinary lengths, importers 
would get practically 200 to 800 carbons, while only paying 
the tariff on 100. On this being discovered tbe Treusury 
Department issued instructions for charging every 12 inches, 


were not to be beaten, and they have decided that rods of 
carbon а yard ae are dus bs nj жоп, but come under 

paragraph in ot, which imposes a 35 per cent. 
ad valorem duty on “‘articles com of carbon.” Oar 
contemporary’s correspondent says а revision of the Aot 
is also talked of, so that the carbon manufacturers are 


probably now regretting their ingenions attempt to evade 


the exactions of the tariff. 
New Developments in Central Station Plants.—The 


addition of a 400 kw. detonator" at the Tunbridge. Wells 


electricity works, “only points to the fact that the electric 
lighting in the borough has a great future before it.” ‘So 
says а lo al scribe in the Tunbridge Wells Advertiser !. An 
exceptional future, forsooth! Already there are three 
75-kilowatt detonators and one 25.” 
he recently visited the works, and had the “ erfully 


‘intricate machinery” explained to him by опе of Mr. Boot'a 


assistants. He apparently has not profited by the assistance 
given to him, for he proceeds to say : “The detonators already 


ju working order are more than sufficient to keep up the cur- 
rent.” .“The new detonator is to be worked by a high 


hig ie low 
pressure cylinder.” It must not be thought the lighting 
im has necessitated the build ing of the massive 
engine.” e will spare our readers, and quote nothing 
more from this article. We will only ask, “ When is an 
alternator not an alternator ?” and our local scribe 
the answer, When it’s a detonator.” “ When is a detonator 
not a detonator?” When it’s a massive engine,” we are told. 


The Smoke Nuisance at Pitisburg.—In a recent 
iené the American Manufacturer remarks that the muni- 
cipal authorities of Pittebarg have begun another crusade 
against the smoke nuisance, and tests of the steam plants at 
iòus establishments are now being made. The best feature 


of this movement is that common-sense methods are to be 


used, and the investigation is not to be made for the 


of introducing any particular device. The official havin g the 
matter in charge is quoted, says our contemporary, as sayin 


that the question of smoke abatement will be dealt with in : 


brem way, and he notifies all steam users within the city 


limits that, instead of patting them to any additional expense 


and trouble, in every case the plans he proposes to put in 
operation will mean the saving of at least 15 per cent. He 


states that investigation so far bas shown that the smoke 
nuisance is due, first, to improperly constructed furnaces ; 


second, to a lack of ample boiler room; and third, inadequate 
means to keep the fines and boilers free from scale and soot. 
The main trouble, he declares, is lack of ample boiler capacity, 
as this causes the boilers to be driven to their and 
great quantities of smoke are the inevitable result. Therefore 
the generating capacity of the boilers should be sufficiently 
in excess to easily meet the requirements for power, The 
foregoing plain facta are too often lost sight of in dealing 
with the smoke question. In attempting to abate the 


nuisance too little attention is paid to the condition under 


which a steam power plant is being o . Instead of 
working by the best methods, and providing a plant able to 
meet requirements, an inadequate equipment ія nd 
limita, and the owners then hunt for some device 
that will accomplish impossibilities, | 
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The Economical Carbening of Are Lamps.—There is 
an article in the New York Electrical Engineer on this sub- 
ject by Mr. W. J. Clarke. He says :—“ For some unacoount- 
able reason it seems that but few lighting stations are aware 
of the fact that it is possible to reduce greatly their operating 
expenses by giving proper attention and study to the carbon- 
i the arc lamps. The large majority of the stations 
have for years been using double carbon lampe, in order that 
it may be possible for them to operate the lamps all night, or 
for two nights where the lights are extinguished at midnight. 
Now it is quite possible to give just as good, if not better 
results by во carboning the lamps that а double lamp will 
run two whole nights of 14 hours евоћ, and in this way it 
will be readily seen that the number of trimmers will be 
reduced one-half, on acocuut of the fact that while one man 
can carbon, say, 50 lamps per day, where each lamp will only 
barn one night, it is quite ble for the same trimmer to 
carbon just double the number of lamps if they are eo oar- 
boned as to burn two whole nights. This reduction in 
trimmers is accomplished by each man taking a circuit of 
100 lamps instead of 50, and carboning one-half of them 
each day. It may at first seem strange that the number of 
hours that an aro lamp will burn may be nearly doubled by 
a slight change in the carboning as well as in the current; 
but the writer has proved again and again by practical expe- 
rience that this can ba quite readily accomplished by using 
§-inch plain carbons in the upper holders and 4-inch copper- 
coated carbons in the lower holders, and then reducing the 
current on the line from 94 to 9 amperes. It will, of course, 
be necessary, as soon as this is done, to alter slightly the 
касас the lamps, but the larger carbon in the 


thorities usually consi 
improved just as soon as the change has been made.” 


Fly-wheel Accident.—A fy-wheel at the Penistone 


works of Messrs, Charles Cammell & Oo. burst recently into 
& score of pieces. It was the fly-wheel of a rolli ], was 
80 feet in diameter, and weighed 40 tons. It killed two 


men, and a quantity of machinery was wrecked. It appears 
that the governors of the engine were out of order, and 
regulation had to be effected by hand. Just before the 
accident the attendant had left the engine room to attend to 
other work a few yards away. Rolling was in progress when 
he went ont, and apparently it must have been over when he 
returned, and probably the engine ran away, not being 
overned, and the fly-wheel burst, the attendant having his 
band on the wheel ready to stop the engine, and standing by 
until it did stop. There was no blame found attachable to any- 
one, but we think that where an engine has no governor, there 
5 having a man to 
stand by to shut off steam when work is thrown off. Cast- 
iron is not very suitable for fly-wheels of any kind, the limit 
of 80 feet per second being soon and if an 
uM away for only a few seconds with so large a 
w 


New Chrenograph.—The Engineer says that a chrono 
Eu to the Deutsche Uhrmacher Zeitung, 
invented, which is said to excel by far all former 
achievements in this field, and to admit of measuring one- 
‘millionth part of a second and even smaller spaces of time. 
The рын is based on the following principle :—At 
the end of a tuning fork of a very high number of vibra- 
tions, a hole is provided, through which a pencil of rays falls 
upon the case of a revolving cylinder, whose circamferential 
velocity is 80 metres per second. consequenoe of the 
quick vibration of the taning fork and the rotation of the 
cylinder, the said luminous tuft describes upon the cylinder 
—which is doubtless covered with paper sensitive to light 
& curve whose dimensions correspond to certain particles of 


Obituary.—We regret to announce the death at Kur- 
rachee of Lieut.-Ool. Н. L. Wells, C. I. E. and В.Е, 
‘Director of Telegraphs, Persian Gulf, from enteric fever. 
He was 48 years of age. | 


British Association, —Next year's meeting of the B.A. 
will be beld at Dover, the president for the re being Prof. 
Michael Foster. The1900 meeting will take placeat Bradford, 


Halifax, electrical fittings 


Erlach patente 
patents No. 13 
О, Сот 


Presentation.—On the occasion of the retirement of 
Mr. Stewart from the ғу ый electrical engineer-in- 
E ME eee ity Supply Works, Derby, 
with which he been connected from their inception, 
the staff showed their esteem and appreciation by present- 
ing him with a walnut cabinet of dessert knives and forks. 
The presentation was made on Friday afternoon, September 
s The cabinet bears a silver plate with suitable insorip- 


The Institution of Junior Engineers.—On Saturday, 
September 24th, a visit will be paid to Sir David Salomon's 
workshops, laboratories 
Train leaves Oannon Street at 1°85 p.m. 
Secretary, 47, Fentiman Road, London, S. W. 


NEW COMPANIES REGISTERED. 


£1 shares, to acquire and ry on the man 
fittings and enginéers, i brass 
on as " Bunoe Bros. & Oo." at Savile Park Street, 
Halifax, and to adopt an agreement with John E . The sub- 


scribers (with one share eac 


Oornmar Halifax, tailor. The first directors are: 
John E. Bunce, Joseph Bunce, and Lawson Saville. Qualification, 
£50; remuneration as fixed by the company. | 


W. Butherford, 43, ; 
Edwardes, 4, Olive Mount, Wavertree, oil refiner; Albert Hughes, 
Birkenhead, car builder; Alexander Bruce, 


first are: George F. 

Milnes, William H. Edwardes, Alexander Bruce, and William Busch. 
Qaalification, £1,000; remuneration as the company may decide. 

Areas Standard Silver Plating and Manufacturing 

Syndicate, Limited (58,801).—Tbis com 

10th, with a of £10 
Baa ei aia e 
relating to 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


British Electric Meter Company, Limited (56,408).— 
This company’s statutory return was filed on July 13th, when 235 
shares were taken up out of a capital of £5,000 in £10 shares. The 
= amount has been called, and 2511 9s. received, leaving £798 118. 

arrears. 


 Berrenberg Electric Lamp Syndicate, Limited 
(56,064).—This company's statutory return was filed on July 1st. The 
. 6,100 ordinary and 


the f 4 C ia the 
peid. share bas been called on the others, resulting 
receipt of £11526, * 
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—I— — | TT ЖА Federation, and their men therefore remained at work. Their réla- 
TT NOTE. - tions with their men remained of the most cordial character, and he 


Brush Electrical Engineering Company, Limited. 


Тнв ninth annual general meeting of the Brush Electrica] Éngineer- 
ing Com was held at the Cannon Street Hotel on Monday, Mr. 
J. B. Braithwaite (chairman) presidiog. | 2 


р 
trading pon for the year was £9,768 more than last year, whilst the 
net trading profit showed an increase of £7,976; but in view of the 


enabled to earn £10,000 ad 
in administrative ex 


their fees. The total 
£11,970, showing a reduction of close upon £700. 
reduction of capital expenses, would not, of course, recar ‚д, and 
the entire removal of the head office had now been completed at the 
bt additional costo? £76. The amount spent on the maintenance 
of buildings and plant was 24,296. As he told them at the last 
‘meeting, on no account would the directors allow their plant or build- 
ings to ran down, but they were determined always to keep them up to 
the highest state of efficiency at the expense of reveriue. The main- 
tenance of patents also showed an increase. The interest on the first 
debenture stock, £5,625, was a standing item, but the interest on 
the second debenture stock showed a reduction of nearly £1,000, 
owing to their having redeemed £26,770 of the stock. The balance 
of profit carried to the balance-sheet was £26,938, being, as he had 
said, an increase of £7,976 more than last year. If they turned to 
the baiance-sheet they would see on the credit side. 
‘again n eee с рош in FID Pag their wor 
T spent altogether g year additions, or 
и y included the money received from the sale of their old 
Borough Road , the amount would stand at £21,500. The 
patents and good stood аё the same figure as last year. Th 


E 
Š 
TE 


* balance-sheet, they 
the capital had been reduced to the extent of £26,770 by the reduc- 
tion of the second debentures. The creditors showed a slight increase 


to the money they had 
spent at the works, it bad been a necessity, and directly they 
were completed they bad been fully cocupied in executing orders 
‘received. For instance, they had expen a considerable sum of 
money on building new car-shops, and before that was ready the 
orders had reached them to it. 
work, and they were к оопай а 

the shed, and they were afraid they would have to incur considerable 


bar pagel des further provision for the large increase 
expected ih connection with electric traction. The 


but to manufacture wa 


to. 
if they could obtain orders at remunerative prices for the саса 
put down, it waé tothe interest of the shareholders that they should 
spend the money they had available. They had plenty of resources 
in hand, and he did not think they need fear that it would require any 
enlargement of capital. They had secured a plot of land adjoining 
the present works at Loughborough, which would give them 15 
acres altogether in а capital situation, with the sidings of 
the Midland Railway ranning right into the works. With 
regard to the great lock-out he need not say much. They 
were approache the Masters’ Federation and asked to 
‘lock out their men although they had no quarrel with them; they 
did not see their way to comply with the mandate of the Employers’ 


The Western and Brasilian Telegra 1 hag oy for 


id they would long qontinue so. The men had done extremely 
well in the past year, and he Борей they would give even better 
results in the future. As regarded the orders executed in the year, 
they were drawn from a variety of sources. Last year he pointed 
out that one of the reasons why: he thought the company was on a 
satisfac basis was, that they did not obtain orders for any 
ticular class of manufacture. Sometimes saat ga a run of orders 
for one thing and sometimes for another. ron last year was 
орему on rolling stock. In addition to the many tramway 

rders executed, they had orders for a considerable amount cf 
Yolling stock for the Central London Railway still in hand, and the 
had completed in ths past year their first electric tramway. Blectrie 
traction had made comparatively slow progress in England, and 
people were naturally cautious. Consequently, although they re 
ceived orders for the cars, it was speci that they should supply 
American made motors. That year they had Сез а step forward 
and had equipped a tramway from top to , and 16 had, 
been а great success. They believed that the English workman could 
make an electric motor as well as an American. Last year 33 per 
cent. of their orders were for rolling stock, 18 per cent. for dynamos, 


17 per cent. for transformers, 13 per cent. for engines, and 8 per cent, 
for locomotives, while the balance of 11 per cent. was up by 
miscellaneous items. In conclusion, the chairman referred to the profit- 


gharipngscheme,and said although they had paid a sum equal to 1 per cent. 
to their workpeople, he believed th$y were doiug the right . At 
resent, about workmen participated, but at a board 
follow that meeting they hoped to make a large addition to the 
number, and he boped the time would come when all the employés 
me have a personai interest in making the company a great finan- 
success, | 
. Mr. B. H. Van Tromp seconded the motion, and it was agreed to. 
Babcock & Wilcox Company. 
Tum report for the year ended June 30th last states that the profit 
during the year, after deducting the amount written off purchase of 
business account, amounts to £75,757, which, with £5,656 brought 
forward from last account, gives a balance of £81,412. From this 
sum is deducted the interim dividends for the half-year to December 
3186 last at the rate of 6 per cent. per annum on the preference 
shares, and 10s. per share on 14,000 ordiuary shares, amounting to 
£10,000, leaving £71,412, from which the directors recommend that 
dividends be paid for the half-year to June last at the rate of 6 per 


cent. per annum on the preference shares (from which income-tax to 
be deducted), absorbing £3,000, and of 256. per share on the ordinary 


‚phares (free of income-tax), requiring £27,520, to place to a reserve 


fund £35,000, leaving a balance to be carried forward o£ £5,913. 


Metropolitan Electric Supply Company.—The Boa:d 
has declared an interim dividend of бз. per share оп the original 
‘shares for the half-year ended Jane 30th last, payable on 23rd inst. 
"The transfer registers will be closed from to-day to 22nd inst., both 
days inclusive. | 


25 each, fully paid, Nos. 1 to 96 and 407 to 10,910. 
The Hove Electric Lighting Company, Limited.— 


om 
"The directors have declared ап interim dividend at the rate of 5 pet 
cent. per annum upon the share capital, payable on October 15th. 


ж: 


TRAFFIO RECEIPTS. 


The Bristol Tramways and Company, Limited.—The for the 
week Cyl bali Ott, Lae, were rd и. рн нан PE iM 


The Cape Electric Tramways Com —The receipts for February were: 
Cape Town, 48, 250; Port Elizabeth, 4 2,225. | 


The City and South London Railway Company.—The receipts for the week enê- 
3 lith, 1808, were £876; week September 19th, 1897, 
+ £879; decrease, £8; total receipts for half-year, 18998, £10,487 ; corresponding 
_ period, 1897, 29, 906; increase, £581. | 
The Dover Corporation Electrio Tramways.—The receipts for the week 
en September 10th, 1808, were £244 8d. ; total receipte to September 
10th, £5,564 158. d. ' : 
The Dublin Southern District (Electric) Tramways Company.—The receipts for 
| thé week ending Ере 9th, 1898, were £1,204 Ts 4d.; corresponding 
|: week last year, £579 6s. Od.; increase, £625 66 4d.; 1 71150 
165,048; corresponding week last year, 88,055; to date, 41 
. 2d.; aggregate to date last year, £8,342 бв. lld.; increase to date, 
£3,165 бв. 4d.; mileage. open, 8 miles, as against 8 miles for the cor- 
responding period of last year, and includes Traffic Pillar and Had 
diogton Road. i 


The Liverpool Overhead Railway Company.—The receipts for the week ending 


September llth, 1898, amounted to 41,28; corresponding week last year, 
£1,451; increase, £77. 


The Mexico Electric Tramways.—Receipts for August, £15,000. 
17 cent. of the 
— AA Telegraph Oom- 


íhe week ending шеше. 9th, 1898, after 
gross , pts payable to the London 
pany, Limited, were 43,577. 


— W. 


0808 8 om 


| 
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„SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPII AND TELEPHONE COMPANIES. 


| & Banne done 
osing 
NAME. or Dividends tor Quotation, Quotation, | week ended 
eges m the last three years. g, tomber 7th. Sept. 14th. Bepi. 14th. 


18956. | 1:96. | 1897. Highest.| Lowest. 
187, African Direct Telegraph, 4 95 Debs. m 0 ... 1100 | 4 9 ¢ .. {100 —104 100 —104 bs m 
25, Amazon Telegraph, shares "n as "n „ LOD xus. iss 6— 7 6— 7 ses 
125 Do. do. 5 & Debs. Red. a abe see 100 iss . | 92 — 96 92 — 96 "T 
923 Anglo-American Telegrap gn... . Stock f2 98/22 138 3 64 — 67 64 — 67 643 
8,038 Do. do. 6 % Pref. esse wee Stock EA 1885 бз 6 Y 1154—1164 116 —117 | 116} | 116 
8,038 Do. do. Deferred... esse we (Btook] .. |. |... | 16 — 163 16 — 163 165, 161 
130,000 | Brazilian Submarine Telegraph Gc aw] OE 7 |7% |152— 16} | 152— 16} 163 153 
8 бү ро ч en i ae Debs. 2nd series, 1 1906 ... | 100 : 35 AS 111 —115 112 —116 22 с 
elephone, Nos. 1 to 44,000  ... re 5 24— 23— ea 
10,000, Commercial Cable me . $100 | 7 8 8 @ 180 EE 180 ET. s MN 
918,2971 Do. do. Sterling 500 year 4 % Deb. Stock Red. |Stock| ... | .- . |105 —107 105 —107 1063 | 1063 
224,850 | Consolidated Telephone Construction and Manufacturing | 10/- | 14% | 2 = А "n m 
16,000 | Cuba Telegraph ... "cu 8 7 : 94 914 9i 
6,000 Do. 10 y^ Pref. s PU vm. d aus ..| 10 10 10 10 15 — 16 15 — 16 1652? 153 
12,981 | Direct Spanish тери... ы is "t 5 4 5 4 4 4— 6 4— 5 ee 25 
6,000 Do. do. Cum. "Pref. | 5 10 10 10 10 — 11 10 — 11 vos © 
30,0001 Do. do. 4 Debs., Nos. 1 to 6,000 . 50 | 4495 | 4% | 44% 1102 —105% 103 —106% 0 
60,7101| Direct United States Cable... ..| 20| 22% | 24325 111— 12 | 114— 12 111 
120,000 | Direct West India Cable, 44 Y Reg. Deb. En . 100 0 jx . |100 —108 100—103 26 "^ 
400,000 | Eastern Telegraph, Nos. 1 to 400,000 esse. | 1010495 | 64% 7 Y | 172— 18} 172— 18} | 184| 172 
1,295,000 Do. 34 Pref. Btock б 100} ... |... | .. 103—106 104 —107 | 105% | 1058 
І Do. Debs., yable August, 1899... | 100 5 5 5 100 —108 ПОО —108 zd Vis 
1.302, 6151 Do. Mort. 'Deb. Stock Red. ... Stock 4 4 4 124 —128 |125 —129 1264 | 125 
250,000 penam E Australasia, and China Telegraph ...| 10 | 7 7 7 174— 18 174— 18 1710 176 
о. 08 v. Bub.) Deb., 1900, red. ann. 
25,2001 [ duc, reg) рер. 1900, тей. ард. || 100 5 5 5 & 695 00 —103 | 99 —108 
100,500] Do. до. Bearer, 1,060—3, 916, 4,827—9, 100 5 5 Ф 5 & 100 —108 |100 —103 
820, 0001 os fy Deb: Btock s 5 к. Stock 4 4 4 128 —127 124 —128 
astern an uth African Tel 5 €) Mort. De isi 
35,1 1900 red. ann. Telegraph os. 1 to 2,843 f| 100155 | 5%) : | 99 —108 | 99 —108 
46,5001 Do. do. do. to bearer, 2,844 to 5, 100 | 5 5 .. 100 —108 100 —108 
300,000} Do. 4% Mort. Debs., Nos. 1 to 8, 000, red. 1909 100 | 4 4 .. 102 —106 102 —106 
200 Do. 4% Reg. Mt. Debs. (Маанаев Bub. ') 1—8,000 | 25|4 4 .. 104 —107 104 —107% | ... 225 
180,227 Globe Telegraph and Trust ... fee 10 44% | 45 | 44% | 18 — 123 12 — 12h | 128 | 124 
180,042 Do. do. 6%, Pref. |... .. ..| 1016 6 6 163— 17) | 168— 173 163 
150,000 | Great Northern Telegraph, of Copenhagen... ..| 10 10 10 10 29 — 80 29 — 30 
100, Do. do. do. do. 5 Debs. ..|100|65 5 5 101 —104 xd. 101 —104 gs 
97,000 | Halifax & Bermuda Cable, 4495 1st. Mt. Dbs., wn.1-1,200,rd.| 100 | ... |... | ... |100 —104 100 —104 104 
17, Indo-European Telegraph sas 25 10 10 10 51 —54 51 — 54 УР ise 
100 London Platino-Brazilian Telegraph, 6 % Debs. ..  ..|100|6 6 6 110 —118 ха.|110 —118 ose € 
28,000 | Montevideo Telephone, 6 95 Pref., Nos. 1 to 28,000 T 5 4 4 4 2}— 22 ve T 
484,597 | National Telephone, 1 to 484,597 is „ 5 | EY | 58% 6 58— 58 — 58 6$ 58 
15,000 Do. 6 Cum. lst Pref. s T ..| 10.6 6 6 14 — 16 18 — 165 РТ 
15,000 Do. : Cum. 2nd Pref. ... 10 | 6 6 6 14 — 16 18 — 16 s 
250,000 Do. Non-cum. 3rd Pref., 1 to 250,000 5 5 b b — 6h | 58— 58 54 E 
1,329,4711 Do. 3i Deb. Stock Red. Stock 8495 | 34% | 34% 100 —105 | 100—106 105 1 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,604, fully paid 1/5 § 5 2 1— 2 vis is 
100, 000 Pacific and European Tel., 4 * Guar. Debs., 1 to 1,000... | 100 | 4 4 4 105 —108 |105 —108 ТГ 
11,839 | Reuter’s ... igs 8 | 5 5 5 8— 9 8— 9 dus 
8,881 | Submarine Cables Trust Vox is dee .. |Oert.| ... ыз .. |186 —141 186 —141 FA 
58,000 | United Eve Plate Telephone 2 t "n in 5 4 5 6 48 48 "m 
148, 7331 do. 5% Debs. T “a .. Stock 5 ses .. |108 —106 103 —106 ick 
15,609 West Ашап Telegraph, р 501 to 23,109 ... ган æ. | 10 | 4 nil | nil 8)— 4i 8)— 4i bus vis 
213,4001 Do. do. 5 Y Debs. . 100 | 5 5% |5 % | 99 —102xd.| 99 —102 | 1002 | ... 
80,008 | West Coast of America, Nos. 1—80, 000 and 58, 001—53, 008 2} FM : "m 2 + 1 ‘ine n 
150,000 Do. do. 4% Debs., 1—1 ,500 gua. by Braz. Sub. Tel. 1 T€ T. .. |104 —107 104 —107 s M 
200 | Western and Brazilian Telegraph „| 154,8 2 83 121— 122 | 12 — 124 m xus 
83,129 Do. do. do. 5 x, Pref. Ord. .. ке 258 73 5 б 5 8 — 84 8 — 81 m i 
83,129 Do. do. do. Def. Ord. 71 1 n $ 4 — 4 — 4M o... 
889,521 Do. do. do. 4 * Deb. Stock Red. Stock| ... ses *. |107 —110 [107 —110 TS “о 
88,821 | West India and Panama Telegraph .. 9. 10 4% 1 2 1— 11 1— H 14| ... 
34,563 Do. do. do. 6 9 Cum. let Pref. ..| 10/6 6 6 91— 91 91— OF 92 94 
4,669 Do. do. do. 6 % Cum. 2nd Pref. . 10 | 6 6 6 6— 8 6— 8 ssn ө» 
80,0000 Do. do. do. 5% Debs., Nos. 1 tol, 800 100 5 5 5 106 —108 1105 —108 587 eee 
1, 163, 000 Western Union of U.S. Telegraph, Д 1st Mort. Bonds $1000) 7 7 7 106 —110 106 —110 iv iei 
160,100} Do. do. do. Ster. Bonds ... | 100 | 6 6 6 98 —108 ха. 98 —103 ; . 
ELECTRICITY SUPPLY COMPANIES. 
80,000 | Charing Cross and Strand Electricity Supply 5|5% 6% 7% 12 — 18 12 — 18 
20,000 Do. do. do. do. 44% Cum. Pref. 5 | .. s -— 6 — 63 6 — 
26,000 |*Chelsea Eleotricity Supply, Ord., Nos. 1 to 10,277... ves 5.65 5 6 8i— 9i 9 — 10 
60,000 Do. do. do. 43 % Deb. Stock Red.... Stock 44 5 | 44% | 4% |113 —115 |113 —115 
50,000 City of London Electric Lighting, Ord. 40,001—90,000 ...| 10 | 5 7 10 244— 254 | 244— 253 
10,000 Do. Prov. Certe. Nos. 90,001 to 100,000 25. 1024 — 25 | 24 — 25 
40,000 Do. 6 95 Cum. Pref.,1 to 40,000 ... 10,6 $ 6 e 6 $ 164— 174 164— 174 
400,000 Do. 5 V Deb. Stock, "Вор. (iss. а 2115) ‘all paid æ.. | 5 5 5 125 —180 |125 — 180 
80,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—80,000 | 10 | «i| nel | wil | 13 — 14 18 — 14 
10,000 Do. do. do. Nos. 30,001 to 40, 000 £6 paid. 10 | ... ass 82 84— 94 8i— 94 
20,000! Do. do. do. 6 J Pref., 40,001—60,000 10 6 % | 6% 6 14 — 15 |14 — 15 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17, 400 . бр; E. 6 — 54 6 — 54 
10,000 | House-to-House Electric Light Supply, Ord., 101 to 10, 100 8 ase 4 9 — 10 9 — 10 
10,000 Do. 7% Cum. Pref.. 5 7 7 7 94— 104 94— 104 
62,400 |*Metropolitan Electric opas 101 to 62,500 10 | 4 5% 6 164— 174 | 174— 184 
220, Do. % First Mortgage Debenture Stock | ... 44 4$ 44% |116 —120 |116 —120 
6,452 | Notting Hill Electrio Lighting m 10 | 2 4 6 15 — 16 | 154— 164 
31,980 [St. James’s and Pall Mall Electric Light, Ord. vss 5 | 74% 10175 114 17 — 18 17 — 18 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 
50, 000 Do. do. 4% Deb. ‘Stock Red. Stock 4 105 —108 105 —108 
43,341 | South London Electricity Supply, Ord., £2 paid ... is 5, .. ees Jas 2i— 31i 21— 33 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000 .. 579.992, 1235, 16 — 17 | 16 — 17 


d 


* Bubject to Founder's Shares, t Quotations on Liverpool Stock Exchange. 
Err! 8 1 Dividends in deferred share warrants, opie bring used as capital, 
Dividends marked $ are for a year consisting of the latter of one year and the first part of the next, 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
| 
Btock | Business d 
Present FEN or Dividends for | Closing - Пош. during v ok 
Issue. e ihe last three | Sept Ти. Bept. 1th. | gent. 17 1008. 
1896. 1898. 
80,000 | British Electric 5 F NU E I0: 3. a 164— 17 164— 17 
Do. do. 6 um. . 80,001—40, 
10,000 { (issued e 18 — 14 13 — 14 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 УЕ nil nil li— 2} 1g— 2 
90,000 Do. do. Non-cum. 6 % Pref., 1 to 90, 000 2 3 nil 495 21— 24 21— 21 = 
125,000 Do. do. 44 % Perp. Deb. Stock .. Stock . . 107 —111 xdj107 —111 xd ise 
50,000 Do. do. 44 95 2nd Deb. Stock Red. Stock 102 —105 102—106 103 ds 
19,894 | Central London Railway, Ord. Shares iia 10 | 99— 104 10 — 1 log 10A 
129,179 Do. do. do. £6 paid 10 54— 6} 6— 6 TT ^ 
59,254 Do. do. Pref. half-shares £1 paid TI aM bi : 11— 1j 1j— 1 13 
67,680 Do. do. Def. do. £5 pal s n 4j— 44 4— 5 |... | 
630, 000“ | City and South London Railway .. Stock 14495, IN Y 14% 70 — 72 70 — 72 | 
22,500 | Do. do. Ord. shares, Nos. 1 to 22 500 £3 pd. 10 "X 22— 3 21— 31 
32,008 | Crompton & Co., 88% 1 to 32, н sdb a ere 8 14— 21 12— 2} 
Do. 5% Ist Mort e в., to o | 
82,850 £100, and 901 v 1 ,070 of £50 Red. eee | eee eee — 89 c 94 89 it 94 | 
99,201 | Edison & Swan Utd. El. Lgt., “A” shares, £3 pd. 1to99,201 5 5 7 Ar 6 $ 21— 2i 21— 23i E 
17,189 Do. do. do. ‘c A" Shares, 01—017, 189 5 6 54 6% 4— 5 4— 5 ia ds 
194,023 Do. do. do. 4 % Deb. Stock Rec. | 100 | ... T .. 101 —108 101 —108 101 l 
110,000 | Electric Construction, 1 to 110, 000 585 2 5 7 6 @ 6 e 21— 23 21— set A 
16,848 Ро. do. í Cum. Pref., 1 to 16, 848 .. 2, 7 7 7 23— 3} 28— 3} Е bat 
111,100 Do. do. Perp. Ist Mort. Deb. Stock . Stock bee .. 105 —107 105 —107 5 a 
91,196 | Elmore’s Patent Cop opper Depositing, 1 to 70,000 ... 2j us 1— f 8— f ous TE 
67,275 | Elmore’s Wire Manufacturing, 1 to 69,385, issued at 1 pm. 2j Zu + 4 4— M ssi 
9,6000 | Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 10 103 7 7 10 — 12 10 — 12 С EN 
12,500 | Henley's (W. 2A Telegraph Works, Ord. ... -— 10 8 10 12 204— 214xd| 204— 213 21] | ... 
8,000 Do. do. 7% Pref. >... 10; 7 7 7 18 — 19 xd| 18 — 19 sai ses 
50,000 Do. do. do. 4j Mort. Deb. Stock... Stock 44 4d 4495110 —115 xd110 —115 КТ dus 
50,000 Indin-Rubber, Gutta-Percha and Telegraph Works 10 10 $ 10 10 3 23 221— 233 234 | 22% 
300,000 Do. do. do. 4 Ф Ist Mort. Debs. | 100 | ... | e . . 102 —106 102 —106 „ 
37, 500 tLiverpool Overhead Railway, Ord. ise 10 | 2] 2% 8] 110 — 103 ma 104 P ses 
10,000 f Do. до. Pref., £10 paid 10 54 6 b 155— 16 151— 1 ee ae 
37,350 Telegraph Construction and Maintenance fs 12 | 15 15 15 88 — 43 89 — 412 | 40i 
150,000 Do. do. do. 5 К Бош red. 1899 | 100 | 5 b 5 76100 —108 100 —108 m 
540, ,0001 | Waterloo and City Railwa , Ord. Stoc 100 | ... "S 126 —131 1196 —131 181 | 128 


t Quotations on Tiverpool Btock Exchange. 


Unless otherwise stated all shares are fully paid. 


Dividends marked § are ior a year consisting of the latter part of one s and the first part of the next. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


*Birmingham Electric Supply, Ordinary £5 (fully | 
British Aluminium, Ordinary, 104—114 ; 7 % Pref., 12—18. | 
House- to- House, 44% Debentures of £100, 105—108. 

Kensington and htsbridge Electric Lighting, Ordinary gn 
£5 (full paid) 14—16; Ist Preference Cumulative 6%, £6 
(fully paid), 8—84. Debentures, 106—108. Dividend, 1897, 
on Ordinary Shares 10%. 

* From PEE Share List. 


id) 103. 


— — 


CHEMICALS, &c. 


е ——-—— —-————- 


| This week. Last week. [Increase or 
| | 


a Acid, HyoroeBlorie per owt. JE 5 | 
a Vitric T per cwt l- j- 
a „ Oxalic.. per owt. | 82/- 82/- 
a „ Sulphuric .. per cwt 5/6 5/6 
a Ammoniac, Sal .. per ton 87/- 87/- 
д Ammonia, Muriate (grey) per ton £19 £19 

1 (White) per ton £26 £26 
4 Bleaching powder e per ton £6 15 | £6 15 
a Bisulphide of Carbon per ton | £15 £15 
a Borax a А per ton | £14 | £14 | 
a Benzole (90 5, ) per gal. 7/- | 7/- Ар 
a „ (50/90 % per 56 56 | ж 
a Copper Sulphate .. per ton 17 £16 10 10s, inc, 
a Lead, Nitrate per ton £2810s £23 10s. T 
a „ White Sugar per ton £3010s £30 10s. 

» Peroxide .. ә .. per ton 42 105, | 227 108 
a a Methylated Bpirit .. per gal 2/9 2/9 
a ae ok Solvent 00 "ou 
r gal. 5/6 5/6 

a Potash, Bichromate, in casks. . per Ib. 8id. 83d. 
a E Caustic (75/80 %) per ton £24 24 
8 Bisulphate per ton £35 £35 52 
a 8hellac .. И per cwt. | 64/- | 65/- 1s, dec. 
a Sulphate of Magnesia . * .. per ton £4 10 £4 10 92 
a Sulphur, Subiimed Flowers .. per ton £6 10 £6 10 
a " Recovered per ton £5 10 £5 10 
a Lump .. a$ per ton £5 £5 
a Soda, Caustic (white 70%) per ton £8 15 £8 15 
a „ Crystals А per ton £8 £8 
a „ Bichromate, casks per lb 8d. 8d. Н 


Quotations supplied by Messrs. G. Boor & Co. 
n " » The British Aluminium Co., Ltd. 
Messrs. Thos. Bolton & Sons. 


a 
b 
c 
d 
€ ” " , 
f The India-Rubber, G.-P., and Teleg. Works Co. Ltd 
g Messrs. James & 
Jackson & Till, 


Bank rate of discount 24 per cent. (June 30th. 1899). 


— ——M —— 


= MARKET QUOTATIONS, Wednesday, September 14th. 


London Electric Supply Corporation, £5 Ordinary, 34—4. 


National Electric Free mie 10s. 
*T. Parker, £10 (fully paid), 13—1 
Yorkshire House-to 

paid, 8—84. Dividend for 1896—6%. 


id, à—1. 


— 


ouse Electricity, £5 Ordinary Shares fully 


METALS, &c. This week. ; | Dast week. 5 
Rec cR CR Е RE ͤ .. ——————— — | a 
b Aluminium Wire, in ton lots.. per ton | 289394 214 | А 
eet, in ton lots.. per ton £191 £191  . А 
c Brass (rolled metal 2" to 12") basis per Ib. А | - 
е „ Tube (brazed) .. per lb. s» 
re, basis per lb. : : | vi 
7 Ebonite Rod per lb. J- . T 
oe per Ib. 5/- 5/- ae 
g Copper Ba r ton £62 £61 15 ба. inc. 
Р, ЖАЙ уйге (basis price) per lb. 7 Har ve 
g 5 per ton 63 £61 15 6s. ino, 
D... “os Rod per ton £69 £6: 15 5s. ino. 
n German Bilver Wire per lb 1/6 1/6 - 
h Gutta-percha, fine per lb. 5/6 ia 
h India-rubber, Para fine per lb. 4/14 forw'rd 4/24 forw'rd | Id. dec. 
i Iron, Charcoal Sheets per ton us 
i „ Pig (Cleveland warrants) per to ix 
he [Je ig ae 5 рег ton From £11 | From £11 e 
i , Scrap, hea per ton 45/- 45/ ice 
„ Wire з ЕК No. 8. per ton £8 15 | £8 15 a 
F Lead, English Ingot . per ton £ £18 | 25 
E. i а heet per ton £218 17 6 £18 17 6 | с: 
1 Міса per It 5/6 5/6 © 
m Manganin Wire No. 98.. per lb 8/- 8/- e 
gMercury .. : per bottle £7 9 £712 8s. dec. 
o Platinum r oz £3 16 £2 18 ec 
i Steel, Magnet, according i to 
description A А rton | From £15 | to £40 i 
i Steel, Magnet, in bers D^ ud | — £58 £58 a 
9 Tin, block .. bia - P £76 10 £76 10 e 
g „ foil r lb. 1/8 1 Id. ino. 
j Yarns, Cotton, Single 101Ь, са pr lb. a wa 
j » Flax, 6 or 8 lea. per lb. | 5% 
j » Hemp, 8 ply 10 lbs. per lb a 
Ж, » Russian, 10 lbs. per lb i А 
„ Jute, 180 lbs. rove per ton 411 £11 ə 
j Manila, 94 thread.. рег ton £81 £81 T 
k Zinc, Sheet (еде "ONERE 
brand) .. per ton £95 10 £25 108. inc. 


i Quotations supplied by Messrs. polite & Lowe. 

Morris C. Yeo & Co. 
Mor 8 Цр v Yl 
W. 7. „Glover & Cont Ltd. 


P. Ormiston & Sons. 
Johnson Matthey & Co. 
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THE BRITISH ASSOOIATION. 
(Continued from page 410.) 


ELBOTRIO POWER AND ITS APPLICATION ON THE 
THREE-PHASE SYSTEM TO THE BRISTOL WAGGON 
AND OARRIAGE WORKS.® 

By W. Get. 


WHILB there have been several papers read in this country before 
societies on the application of electric power in works, 


this su does not a to have been brought prominently 
3 the British Association. 
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superiority of ke ON pal ‘hy ol аа 
- y drawn, from our choicest mines, 
a far larger quantity of coal than has been raised in all other parts 
and the time is not remote, when we 
tages of increased cost of work- 
ing and diminished value of po. Be then proceeded to explain 
that the total amount of workable coal in this country was calculated 
to be about 80,000 million tons, which, allo for the then rate of 
increase of 22 million tons per annum, would only last 212 years. 
He further states that long before complete exhaustion takes place, 
England will have ceased to be a o roducing country on an 
ive scale. The ultimate results be to render labour so 
abundant in the United States, that our iron manufacturers will be 
underbid by the unrivalled iron and coal resources of Pennsylvania. 
The question is not, how long our coal will endure before complete 
exhaustion is effected ? but how long will those particular seams 
last, which yield coal of a quality and at a price to enable this 
maintain her present supremacy in manufacturing ?" Are 
t to realise by experience what Lord 
cen 
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look upon one at least of the above objects as 
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his own shops, and it is now left to bim to make use 

the output. If 

tachuting for the world, it beboves her loading employers to aite prompt 
for the world, it ves her employers mp 

of such improvements as tend in the above direction. 

of driving large works more generally in use may be 
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engines. is 
by means of wasteful gearing and long lines of 
| are arranged such works as shi rolling 

15 a fos steam 


engineer: &c., where the net consum 
times that of an economical 
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the cotton iteelf. 
economy obtained by substituting electric 
en are probably more distinct 
of works using a single engine. One of these 
ach energy as is ded by an average 
town for its electric lighting. The Bristol Waggon and 
Works, for example, use 710,000 H.P.-hours per annum, 
is the equivalent of over 400,000 Board of Trade units of electric 


* 8. ction G., September 12th. 
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energy, and is considerably more than last year's electricity supply 
in such towns as „5 Oardiff, or Dover. 

The directions in which improvement may be looked for are chiefly 
the following: 

Saving of coal. 

Baving of water and stores. 

Saving of labour and attention. 

Reduction of loss in sbafting and gearing. 

ased output owing to steady speed of machinery. 
Facility of extending by adding extra motors. 


Saving of Coal.—Bmall scattered engines use as much steam per 
H.P.-hour as requires 6 to 10 lbs. of coal with an average boiler. An 
economical engine, on the other hand, should not use more than 1j 
to 2 lbs. of coal, Tests published by Sir T. Richardson in a paper 
read before the North-East-Coast Institution of Engineers and Bhip- 
builders confirm this. At his own works there were 31 engines 
developing from 94 Н.Р. downwards, and using an average of 51 lbs. 
of steam per I.H.P.-hour, exclusive of losses in steam pipes. There 
were required to generate steam no less than eight main boilers and 
23 & boilers. Electric power has since been adopted 
throughout these works, with the result that the whole of the main 
boilers and the majority of the auxiliaries have been replaced by a 
pair of marine boilers, while there is an actual saving of 100 tons of 


Lan boilers are red for the present engines ; with electric 
pore: pens one boiler will suffice, the saving in coal 
estimated at 37 tons week 


per А 
The loss of steam by condensation ‘n pipes is most serious. Even 
with the best lagging the loss is considerable, while in most works 
where long pipes are used, the lagging is I gre inferior, and 
frequently there is little or no lagging at 


Saving of Water and Stores.— With small soattered engines it is 

fene impracticable to have sati condensing arrangements ; 

herefore the whole of the fced water is probably lost. With a 
common engine proper condensing atrangements may be made; and 
in any case there is a saving in water commensurate with the saving 
of coal above indicated. With a surface condenser and a coolin 
pee the water required p зе as little as one-fortieth of that u 

y small separate engines. The stores, oil, &o, used by one common 
engine are, of course, less than those used by a number of engines. 


Saving of Labour.—It is obvious that more men are required to 
attend to a number of engines than to one. It is equally apparent 
that & reduction in the ooal consumption and in the number of 
boilers in use results in a saving of labour in firing. 


Reduction of Loss in Shafting and Gearing.—The loss under this 
head varies greatly according to the conditions of each case. Prof. 
Kennedy stated in his address to the Institution of Mechanical Engi- 
neers in 1894 that for 100 Н.Р. of useful work it required 145 I. H. P. 
at the engine, that is to вау, there was к loss of 45 H. P., of which, вау, 
13 H.P. would be lost in the engine, leaving 32 H.P., or 22 per cent. 
as the loss in the shafting. Mr. Orompton gives the loss in shafting 
as 32 percent. Sir T. Richardson found the loss to vary from 25 per 
cent. to 70 per cent; the average was 43 per cent. At Mesers. Farness, 
Westgarth & Oo. engine works, Middles h,the loss in one shop, 
in which two long lines of shafting and a comparatively small number 
of tools were ‚ was 75:6 per cent. In two other shops it was 59 
and 42 per cent; or about a general average of 50 per cent. for the 
whole works. In several different factories in Oleveland, Ohio, Mr. 
С. H. Benjamin found the loss to vary from 50 to 80 per cent. At 
the Bristol Waggon Works the loss varies from 22 to 57 per cent. ; 
it is more often nearer to the latter figure. | 

With efficient electric power plant the losses apart from engine 
friction need not exceed for the dynamo 7 per cent., for the con- 
ductors 2 per cent., and for the motors 12 cent., say, 20 per cent. 
in all, or, making an allowance for lower efficiency of the plant when 
loaded below the normal, say, 24 per cent in all The loss in the 
oonductors is proportional to the load, and is only a maximum when 
the load is & maximum, and similarly there is no loss in those motors 
which are out of use. On the other hand, the loss in the shafting is 
continuous whilst it is running, therefore the efficiency in those cases 
where machines are intermittently in use, that is the general condi- 
tion, is considerably below tbe above figures. For example, if, say 
50 H.P. is lost in the shafting continually and there is 50 H.P. in 
use for one half of the whole time, then in a day of 10 hours there 
would be 500 H.P.-hours lost in the shafting and 250 H.P.-hours 
used by the tools, so that out of 750 H.P.-hours, 66 per cent. are 
wasted in shafting. Frequently the hours of use are even less than 
half, so that the lose in such cases is still greater. 


Increased Output.—It is most frequently to be found in the use of 
small scattered engines that the governing is defective, and the 
engines are so loaded that throwing on machines may seriously 
reduce the speed of the rest of the tools. With good self-regulating 
motors the speed is maintained constant for considerable excesses 
even of normal full load. As {о the main engine, there is no diffi- 
culty in securin to practically constant speed ; moreover, 
when large num of machines are operated by one main engine, 
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there is less tendency, a from the governing, to cause a fall in 
than ta the on eit a seller engine running a less number 


machines. At the Bristol Carriage and W Works one of the 
existing engines pulls up to one-half its n speed when the rack 
saw is thrown on. , of course, seriously reduces the output of 


inconstancy of speed. Moreover, it is found with a constant 


that a higher speed may be adopted for the tools, which results a 
rine, ns ou of work. At Messrs. Richardson’s works, for 


Facility of Eatending.—As further machinery is added, the make- 
shift policy of altering the slide valve of the engine to cut off 
later is frequently adopted, of the loss of steam. 


Method of Applying Motors.—At present, the first cost ludes 
the use of a motor to each machine, unless it be a one. 
It is generall to group & number of machines on toone motor, 
more expecially i the load on the machines is variable. Very large 

wers should not be sent along one long line of shafting ; it is better 


use two or more motors іп auch а case. Variable machines should be 
more or less 


of hea 


thus considerably expediting the 
us y passage 
such as lathes and large p 


sh Heavy 


Tum BnisroL WaGGor лир CABBIAGB WORES. 


Description of the Old Steam-Power Plant.—There are five horizontal 
engines in all, varying from 100 to 10 I.H.P. Three of the 

are antiquated, having slide valves, and being con- 

trolled by a throttle valve o a slow-speed governor, while 
they are so overloaded that the valves are set to give steam practically 
the full length of the stroke. Two of the engines are modern, having 
variable expansion gear, while the slide valves are set to cut off and 
give a fair rate of expansion. Steam is generated in five Lancashire 
boilers placed in three different parts of the works, near the larger 
engines. The steam pipes, therefore, are not unduly long, with two 
exceptions, where the lengths are 158 feet and 112 feet respectively. 


Water and Coal Consumption of the Old Plant.—The steam con- 
sumption is calculated from diagrams taken at various states of the 
load. An allowance was made for cylinder and port clearance, but 
no allowance for loss by leakage past the cylinder, nor for initial con- 
densation in the cylinder, as the measurement of the steam was made 
near the exhaust end of the diagram. The re-evaporation which 
takes place during ex on, would cancel the initial condensation 
to some extent, though not materially во in all cases. It is impossible 
without actually weighing the steam used to say what deduction 
should be made for this loss. The following table sumarises the 
resulta of the different tests :— | 


Pounds of steam per I.H.P.-hour. 


No. 3 engine, which is the most wasteful, is the smallest, the 
cylinder being 10 inches by 16 inches. It was found, by removing 
the cylinder cover, that there was an excessive 


per cent. of boiler 
pressure. 


No. 2 engioe has aleo a very late cut-off, it being 83 per cent 
of the stroke, and the loss of steam pressure between boiler and 
cylinder is 40 per cent. This engine is greatly overloaded. In fact, 
with heavy load the is reduced to one-half the normal, witha 
consequent loss of output. 

Engines Nos. 4 and 5 are not exceptional in lack of efficiency, 
seeing that they use low steam and are non-condensing. In 
the case of engine No. 4, however, there is a steam pipe 112 
long of large diameter and uncovered for two-thirds of its length. 


Losses in Steam Pipes.— There was no means of measuring the oon- 
densation, which was, therefore, determined by calculation, using а 
formula based on actual experiment. It has found that the 


rate of transmission of heat h iron steam pipes is 3°5 British 
thermal units per hour per square foot of surface for each degree P. 
of difference ane реъмева een 5 
atmosphere, and for indifferently lagged pipes wi ves 
"pene the coefficient may be 2:5. Taking the difference іп tem- 
perature to be 300 — 50 — 250? F., and the time during which the 
pipes are ín use as 3,000 hours per annum, each square foot of bare 
pipe would condense about 3,140 1bs. of steam, and of covered pipes 
about 2,250 lbs. of steam. Tne yoarly loss by condensation in pipes 
would then be ap у:— 


Lbs. steam, 
For 457 square feet of bare pipe x 3,140 = ... ... 1,440,000 
For 277 tquare feet lagged pipe х 2,250 .. 620,000 
айша FF 
A 25 cent. for ex 
flanges, Ea, valves, and fittings, and conduction 
through supports and otherwise ... ic m 515,000 
2,575,000 


The a load on the five engines is about 254 ІН P., and the 
time of wor about 2,800 hours per annum. The energy used 
per annum is therefore about 710,000 I.H P.-hours, and as the normal 
steam consumption was found to be 50 ibs. per LH.P.-hour, the total 


yearly steam consumption is dis ss 35,500,000 1bs. 
To this add, say, 10 cent. for leakage past 
piston and condensation in engines .. 8,550,000 „ 
Loss in steam pipes as above ... 2,575,000 „ 
41,625,000 ibs. 


This consumption of steam, divided by the weight of fuel, 2,500 
tons, gives an average evsporation of rather less than 7:5 lbs. of water 
ре posad ot fuel Two of the boilers 5 very un- 

avourable conditions, owing to the length of restricted and 
tortuous nature of the fiues, otherwise a better evaporative result 
would have been obtained. 

The average consumption of fuel is 7 9 lbs. per I H.P.-hoar. 


Power Developed by Existing Engines.—A number of diagrams were 
taken off each engine, under various conditions, and from maximum 
to minimum load. The results of these are summarised in the table 
given at bottom of page. From this table are deducted tho following 
averages :— 


Engine. 
I. H. P. Per oent. 
Loss = 2 879 34% 
3 Loss in engine friction TII TI TII 45°4 178 
A axi 
5 Total loss... ; . 1833 583 
verage Power utilised by machines and their 
2 со от gear ... . 1202 477 
TABLB OP Honsm-POowmR Uszp ов Lost AT THE Bro Waacou WORKS. 
E | | | | Ро ed b 
Number of | friction 86 per, Lossin Total pope pes Агыш Peroentage oi Light Normal | Maximum - dispensing vid 
engine. сок ег shafting. | lost. | lost. oountershafts, | Power used. load. a load. | sedare 
— — = = ———M—————— a шы: меш шы шышы | 
Н.Р | H.P | H.P. Per cent. H.P. Percent. | H.P. H.P. H. P. | H.P. 
1 15 | 217 | 36 7 73 617 52 7 76 98:4 103 7 25 
2 7:5 27:2 94 7 73 12:8 27 | 40 47:5 100 | 21 
3 2 4 6 75 д 5 | 64 8 11 3 
4 62 11 | i73 54 145 46 25 317 43 | 6 
b 147 24 | 887 57 29:2 43 60 67 9 97 i 2 
Кузгу ы. | | — ME E 
Total 454 879 1333 — 120°2 | — ' 2074 253:5 3537 | 76 
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on reference to the table that in the case of engines 
Nos. 2 and 3, the power lost in shafting and en friction was no 
less than 73 to 75 cent. In the case of No. 1 nearly half the 
en was utilised for driving three powerful fans 
placed close to the engine, which accounts for the somewhat smaller 
ntage of loss in the shafting. Iu the transmission of the re- 
maining 60 per cent. of the power of this engine to the various fitting 
shop tools, fully 50 per cent. is lost. These results confirm those 
T. Richardson, Mr. Westgarth, and Mr. Benjamin. 
They are, however, widely different from those published by Prof. 
Mr. Crompton. It may be noted that while the former 
actual tast, the latter are presumably estimates. 


Power required by various Tools.—There is comparatively little data 
published as to the required for driving various tools; the 
author believes, therefore, that the following deductions made from 
the tests may prove useful :— 


ne E fan for smithy ... -— .. 15 H.P. 
lig d deii. АСТЕ n 
saw, cutting og o 

English oak ... n A vie .. 20 „ 
Vertical frame saw, when cutting 22 inches * 

20 inches with 14 blades S9 14 „ 
Planing tool for wood ... is s» Ce T 
Foundry lift #06 eee ede | еөз eee 3 99 
Horisontal saw for wcod AN а % 18 „ 

Бат 95 99 eee ИІ ove 8 » 
Bmall fan for foundry ... ds „ ж 
75 miscellaneous tools in ’ shop, com- 
drills, „ shaping, and 

sh and emery 

wheels, &., of w about 41 were in use 

whilst indicating the d „ 24 „ 


Power required for Electric Driving. — The power каше һу е 
various tools will be generally increased, о to their greater out- 
ut, but the power wasted in shafting and engine friction will 

considerably reduced. | 

Instead of transmitting power from five engines, the shafting will 
be driven by 10 or more motors. These motors, owing to the small 
space which they occupy, are placed close to the point a$ which work 
is taken off the sbafting. For both of these reasons considerable 
shafting is discarded. For example, in the case of engine No. 2 the 
normal load is 47 ІН.Р., of which about 20 Н.Р, is lost in hea 
un nd gear and shafting, most of which is being dis 
with. The total power of the motors to do the present work is 
76 H.P. less than that now indicated by the engines neglecting loss 
in transmission; that is, 254 — 76 = 178 H.P. 
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might have been 
plant, but it was decided 
y compensate for the small 


above that the motors will develop about 178 
To this must be added the losses in 


Each Н.Р. at the motor pulley, therefore, requires 1:45 I. H.P. at the 

engine cylinder. The normal LH. P. of the new engine will be about 

178 x 1:45 = 258 LH.P., which is within 2 per cent. of the power 

de 5 

| hours work annum, there aro, then, 725,000 

1.H.P.-hours, which at 2 Ibs. of coal hour consume 650 tons of 
of 2,500 — 650, say, 1,850 


The water required on the new system will be about 10 cent. of 
ibe. i , and about 


erto 
In addition to this there will be а saving of oil and 
„stores as well as of labour, inasmuch as there will be only one fire- 
man in place of those at present required. 
. The total sa is approximately £1,000 per annum, quite apart 
from the other various advantages. 


ditions analogous to those in their Bede s dta о cost of the 
two systems was ap y the same, w o are 


and motors, and 
terminals 


suitable for the aro lamps. There will 


the d 


phase system which appealed to the 


and dynames were worn, and caused trouble, more especially in com- 
paratively dirty workshops. 

2. The more mechanical desiga and construction of the generator 
and motors, the windings of the latter, being entirely by the 
iron frame of the machine, protecting them from accidental damage. 
- 9. The fact that the three-phase motors can be left running for 
es pier without any attention, even when considerably over- 

re which is not advisable in the case of the direct-current 
motors. 

4. The freedom from possibility of breakdown as compared with 
the direct-current system. 


Brief Description of the Electric Plant.—Bteam will be generated 
by one Lancashire boiler е х 7 rig 6 шошо, өн with ^. 
Bennis automatic stoker. stoker is regulated by a piston 
communication with the boiler, which throws the food. in or out of 
е кол ое steam pressure. The piston also a 

in the main fine, so that the pressure of the boiler is auto- 
ere seer ee 2 up ш 5 903 
neoessary for the fireman to per uel and regulate 
feed. A Green's fuel e wili De inserted in the main Aue. 
while there is provision made at the back of the boiler for the inser- 


tion of a super ; 
The engine, in order to provide for extension, is good for 400 LH. P., 
and is of the horizontal compound having cylinders 134 and 


25 in diameter by 32 inches stroke p on either side of the fly- 


wheel  Theadmission valves are on the Proell m with Corliss 


to the condenser. As 
there is neither & natural supply of condensing water nor a cooling 
pond available, a cooling tower will be used for cooling the circulating 


The generator, which is of the Brown-Boveri type, will be driven 
off the fly-wheel by ropes, while the adjacent fitting-shop shafting will 
be also so driven off the fly-wheel. The generater will absorb 275 
B.H.P., and is ded with sliding foundations. 

The main switchboard will t of three panels, one being for 
the generator with a regulator for the exciter; another for the 
motors, each circuit having a triple switch and fuse, and ammeter ; 
the third for the lighting cirouit, with double switch and fuse on 
each circuit. The boards will consist of enamelled slate mounted on 


iron supports, so as to ba entirely incombustible, no wood whatever 


being used. 

There will be seven motor circuits, that is, one to each shop; each 
circuit being Composed of three conductors. The number of motors 
at firit will be 10, from 65 down to 2 H.P. The 
motors, viz , those of 65 and 50 Н.Р, will drive by ropes, the smi 
motors by balts. 

There will be about eight lighting circuits, one runniag to each 


department. They will consist of two wires only, one the 


which is connected to the centre of the star winding. The 


The lower voltage was adopted for the ligh circuits to enab 
the use of more efficient glow lamps, and at the same time more 
be 750 glow and $2 arc lamps, 
which will give a better illumination at considerably less oost than 
the present gas ting. 

whole of the conductors will be insulated with rubber, and run 


or The lower voltage was adopted for do. ighting ciro 
to 


The are being su by Messrs. T. 
Richar & Sons, of while the whole of the work is 
being carried out by the firm with which the author is associated.§ Ez 


INTERNATIONAL CONFERENOE ON TERRESTRIAL MAG- 


NETISM AND ATMOSPHERIC ELEOTRIOITY. 


ADDRESS sy Pror. A. W. Rockun, M. A., D. So., Bec. R. S., 
President of the Conference. Delivered on 8th inst. . 


Tre pt th Mts, Mab ы Шы 
ure with w р оше 
А hed band of visitors who have assembled to take 


istinguis 
in the International Conference on tism. None 


| Magne 
join in that welcome with more cordiality than those who are 


especially interested in the science with which the Conference will be 
ir aam To us it is а source both of gratification and pride that 
the International Committee, to whose action this meeting is due, 
should have allowed us to play the part of hosts to the eminent men 
from many lands who have responded to their call. Some whom we 
would gladly have seen here, but who have been prevented from 
attending by various causes, have nevertheless shown the interest 
which they take in our proceedings by sending written communica- 
none Thus our meeting is as fally representative as we could have 
oped. 

t may be interesting to those who are unaware of the fact, if I 
remind the Conference that this is not the first occasion on which 
students of terrestrial magnetism have taken counsel together during 
а mee of the British Association. 

Fifty-four years ago the then President of the Association, the 


Very Rav. George Peacock, Dean of Ely, stated in his addrese that 


the period was drawing to an end for which a series of magnetic 
observatories had been established by international co-operation. 


"pn 
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н Rix obsarvatories,” he stated,* “ were established, under the zealous 
different parts of 


manent раты observatory. The American 
three others, at Boston, Philadelphis, and W ; two were 
established by the East India Company, at Simla and Singapore ; 
from every part of Которе, and even from Algiers, offers of co-opers- 
tion were made." The observations thus provided for were to be 
carried out for three years only, but as nearly the whole of that time 
was spent in preparation, the period was doubled. When the term 
thos fixed drew to an end, the question arore as to whether i$ was 
desirable to extend it further, and M. Kupffer (Director-General of 
the Russian System of Magnetic and Meteorological Observations) 
кн, letter to Cornel 5 5 зш, : 
gesting the propriety of sammoning a Magnetic Congress to 
at the next meeting of the British Association. | 

Ia accordance with that suggestion, the Congress was held during 
the meeting of the Association at Cambridge iu 1846. The number 
of distinguished foreigners who attended in person was considerable, 
in spite of the difficulties of travel 50 years ago. Amongst those 
who were present was M. Кор зт, Dr. Erman, of Berlin, the cele- 
brated circumpavigator and meteorologist, Baron von Senftenberg, 
the founder of the Astronomical and Meteorological Observatory of 
Senftenberg in Bohemis, M. Kreil, the director of the Imperial 
Observatory at Prague, Dr. von Boguslaweki, the director of the 
Royal Prussian Observatory at Breslau, Herr Dove, professor of 
pbysics in the University of Berlin, and Baron von Waltershausen, a 
gentleman who bad taken part in the magnetic observations of Gauss 
and Weber at Göttingen, and had executed a magnetic survey of 
portione of Italy and Sicily. In addition to these a number of well- 

down British men of science were invited to be present, amongst 
whom I need only mention the Marquis of Northampton (President 
of the Royal Society), Sabine, Bir John Herschel, Lloyd, Airy, Brown, 
and Sir James Ross, then recently returned from his celebrated 
expedition to the Antarctic seas. Letters were also received from 
тшш Weber, Gauss, Loomis, Lamont, Q 1etelet, А. von Humboldt, 
and others. 


same spirit as that ia which tbis resolution was framed. 
It is true that 


* 


nati nal conferences of all kicde are now too numerous, and that 


thei¢ decieions from their very number and complexi:y cease to 
attract attention or to command respect. Admitting that this obj c- 
tion is not without weight, it may be answered by two remarks. ‘The 
closer union between scientific workers in different countries which 
these meetings cucourage, the strengthening of the ties of intel. 
lectual sympathy by those of personal friendship are in themselves 
good. It is surely a hopeful omen that science, as she reaches her 
maturity, forgets or ignores the political and geographical boundaries 
which sometimes seemed so important in her youth, and that workers 
forthe common good are more and more learning that it is good to 
work in common. 

Bat there are special and cogent reasons why the science of ter- 
restrial magnetism should be cosmopolitan. The advance of some 
sciences is most easily achieved by the methods of guerilla warfare. 
Io a hundred different laboratories widely separated workers plan 
independent attacks on Nature. Ia different universities and 
colleges little groupe are devising stratagems and arranging ambus- 
cades in the hope of wresting from our great opponent some of the 
treasures wbioh she yields only to the violent who take them by 
force. Bat for those who would unravel the causes of the mysterious 
movements of the compass needle concerted action is essential. They 
cannot, indeed, dispense with individual initiative, or with the leader- 

ship of genius, but I think that a:l would agree that there is urgent 
need for more perfect organisation, for an authority which can decide 
not only what to do, bu: what to leave undone. 

The sdvance of the science of terrestrial magnetism must depend 
upon the establishment, the maintenance, and the utilisation of the 
rcoords of observatories. Tae bulk of the material to be dealt with 
must in any case be vast, and every needless addition to it, every 
obstacle in the чат of its being readily comprehended and easily 
used, is a drawback which proper organisation should prevent. 

Tous it is wasteful to devote to the multiplication od observatorio; 
in regions of which we know much, energy and funds which would be 
invaluable if applied to districts of which we know little or nothing. 
I take some credit to myself in that witbin the last few months I 
have asssisted in checking well-intended but mistaken proposals to 
add to the number of the msgnetic observatories which we already 
poesess in this country. 

Again, it is desirabie that the reeords of the observations should be 
so published as to be ready for application to the problems the solu- 


, Brit.’ Assoc. Rep., 1844, p. 44. 
T Brit. Assoc. Rep., 1845. p. 69. 


we sometimes meet with the objection that inter- 


+ 


leise si agre жон Ош rp ша labour too enormous to be 
On this point something has already been done by international 
co-operation, and we may hope that this meeting will do much to 
complete the task. 

Lastly, there are many investigations which are now undertaken 
independently at irregular intervals which would be far more useful 
if planned in common. Thus there has of late been a great qutburst 
of energy in Europe devoted to magnetic surveys more than 
have ever before been accom . Is it too much to hope that 
when the time comes for these to be repeated they may be carried 
out simultaneously, and reduced by the same methods, so that we 
клу патов шыс ша of Europe in which no uncertainty as to 
the accu detaile is introduced by the necessity for correcting 
for the secular change over long in of time? 

Taking it, then, for granted that international co-operation is 
desirable fer үре such as these, I come next to the question of 
the nature 5 by which it shall besécured. And here 


y or informally considered 
Meanwhile, it is desirable that I should state precisely the circum- 


several 
terrestrial m, and, 

perhaps on this account, а new departure was taken by the Interna- 
tionat Committee, in the appointment of а “ Permanent Com mittee 
for Magnetism and Atmospheric Electricity,” to which certain 
specific questions were referred. Hight gentlemen were nominated as 
members of this committee, with power to add to their number. We 
in turn co-opted eight other magneticians, taking care that as far as 
ble all countries in which terrestrial magnetism is specially 


Че by 
Schuster. It appeared to me and to Prof. Schuster himself that it 
would be a great pity if this suggastion resulted in the establishment 
of a rival organisation, and I at once submitted to the committee the 


the ponsi 
meeting, with the view of 
submitted to us by the Metéorol uggestion 
was approved, and as the British tion was willing to allow us 
to tene the conference as a branch of Section A (mathematics and 
physica), to undertake the expense of sending out the 


notices, io prios our papers in its report, ci 0 extend to foreign 
members of the conference all the pri ol foreign members 


of the Acsociation, it was also deter 
an invitation shonld be accepted with 
Bat although Me in result had been senior ар. & repre- 
sentative gathering of magneticians Bristol, 
it eannot be denied that our relations 


than foe drawing 
promotion of 


esociation, but by making 
machinery which is already in existence, which has stood the test of 
time, and is, as I believe, capable of being put to new uses of meeting 
our wants and supplying our deficiencies. 

I confess, however, that in this ent we have been com- 
pelled to pay scant attention to the simplicity and even to the logical 
consistency of our schemes. We are an international conference on 
special subjecte—terrestrial magnetism and atmospherio electricity— 
summoned by a committee owing its authority and bound to report 
to another international conference of wider scope, which regards our 
sciences as branches of meteorology. | 

On the other hand, this Committee is for the moment a part of the 
Ooinmittee of the Section of Mathematics and Physics of the British 
Association, though 16 retains its right of separate meeting, more 
especially for the discussion of ite report to the International 
Mateorological Conference. It is evident that here there з plenty 
of opportunity for collision betwoen rival authorities, for on 
between conflicting jarisdictions; but to all questions as to the pre- 
cise limits of authority and jurisdiction it is sufficient to reply in the 
most ganeral terms. в whole of the arrangements are tem А 
to meet an immediate pressing need. The work of the Con 
will be conducted like that of a Department of the British Associa- 
tion. The members of the International Committee will act as the 
Committee of the Department, bat some of their work will be done 
on the General Committee of Section A, of which other m ticians 
will also be members. Should it be necessary, they will hold some 
separate meetings, and some such meetings will certainly be neces- 
sary to discuss and then report to the International Meteorological 
Conference. These general regulations will probably suffice for all 

ractical purposes. If cases occur which they do not cover, we must 
Seal with them as they arise. 

With regard to the future, I do not propose to lay before you any 
detailed scheme, but on discussing the matter among ourselves, the 
following principles should, in my opinion, be adhered t$». The 
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has held a number of suc- 


cesafa] meetings. I that I am right in that the right 
to attend the was at first confined to those who were 

with meteo cal and magnetic observatories, 
but that of late invitations bave grill ca Й buted. If 
the authorities of that Oonferance see their way to inviting in future 
most or all'of those who are known to be ially interested in 
terrestrial - etio Conferenos, 


, I do pot see why the 
titnted in five years, should not 


able to ditems the whole , and that when the next meeting 
of the cal takes place we may be able to lay 
before the ttee suggestions which may lead to the foundation 


of an International Magnetic Asscciation on a stable and permanent 


! great importance is the maixtenance of an 
international journal devoted to terrestrial magnetism. This we now 
possess, thanks to the energy cf Dr. Bauer, and I feel sure that all pre- 
sent wills that such a means of intercommunication is invalu- 
sble. I however, that the rprise ie threatened with 
financial : ш аш сеш о ахо аа орун urging all 
those who ar interested in its sucoess to do what they can to support 
it by i the circolation. There is every reason for making more 
use of a common journal. The records of the observatories are 
neceseazily so bulky, that anyone who desires to obtain the facts as 
to the magnetic state of the earth at any given time must collect or 


meteorologist 
of all the work done at each observatory should be published in a 
Collected form, and that full details of the observations 


for most, purposes, those who 
dual resulta; the means of the 


wW bi 
кс 
hering to а common form of cation 


the same magnetic storms. If this agreement could be extende 
and if the facts thus selected were igi into juxtaposition, we 
ore analysis than is at pre- 


the directors of the various magnetic observatories. | 
Another question deals with the relative merits of long and short 


magnets, aud on this point we sball have the advantage of hearing a 
Ta how i re) Taper pop tor the eres 
a e ent o 

OR at certain specified places. General 


servatories 
Rykatche ff and Prof. von Bez2ld present an important report on this 
subject, and I will only remind you, that whereas the 
mathematical expression of 


the magnetic elements are accurately known, the establishment of 
. be a costly undertaking, for the carry- 
ing out of which all the resources at the dispc nal of international 
science will have to be emplo 

other will also be 


pun of the world we bear of observatories ruined or threatened by 
invasion of the electrical engineer. "Toronto and Wasbington 
su 


have already succumbed, Potsdam, Paro Bt. Maur, Greenwich, and 
are , and issue largely depends upon whether these 
great national o atories can or cannot make their defence. 


It seems to be a law of nature, ruling alike the human race and the 
humblest microbe, that the products of an organism are fatal to itself. 
Tho pessimist might infer that we arein presence of another instance 
of universality of the application of this law, and that pure 
science is threatened by the very success of ite practical applica- 
Чопа. The smoke of our cities blots the stars from the vision of the 


2 


and . 
thp карий stato of the earth's surface 
. depend entirely on the number and position of the spots at which 


astronomer, who, like the anchorites of old, flies from the world to 
mountains and desert places. It is only in the small hours of the 
morning when 


Save pale recluse, for knowledge sec king 
All mortal things to sleep are given,” ` 


аео physicist can escape from the tremors of the traffic of a great 


wn. 
Civilisation as it spreads aid of the means that science has 
dat its is desi z and o boundaries 


trating within the surface of the globe to d beyond the ken ot the 
t, is threatened by the artificial currents of the electric 


way. 

That the crisis is serious there can be no doubt, but I will only 
anticipate the fuller discussion which will take by stating 
tbat magnetic‘ans, in common with the rest of the world, recog- 
nise the great benefit which electric traction confers upon the 
community at large. Weare not so foolish as to desire to embark on 
a crusade against a great industrial improvement of which science 
may well ba proud; on the other hand, we must hold fast to the 
position that provision for the conveniences which are immediately 
appreciated by the public should be made with ag little damage as 
55 studies which are not less for the ultimate benefit of 

e тасз. | 

Had science, when the use of coal was introduced, been sufüciently 
advanced to devise means for smokeless combustion, an evil, which 
now in more senses than one darken the lives of the inhabitants of 
our great towns, might have been prevented from attaining its 

preportions | 


In the 

into a discussion of the tasks to which they are devoting 
themselves; I will ask that the doubter should com а good 
summary of the state of the scienoe of | om written 


change, while 
d the tracing of 


bas been 
in forming a simple diagram of the magnet state of the earth, but that 
it is probable that the model contains a very pregnant hint as to the 
phy construction of the earth as a magnetic body. 

The fact that Mr. Wilde has imitated the declination and dip with 
remarkable accuracy all over the surface (f the earth by means cf 
‘a simple 1 of electrical currents, and by coating the 
oceans with t sbeet-iron, has not attracted the attention it 
deserves. Whether the ae cause thus suggested be due to 
the greater depth to whi e underground isothermals penetrate 
below oceans, the bottoms cf which are always sold, or whether 
the geological nature of the rocks is diff-rent blow the great 
depressions and elevations of the earth's surface, respectively may be 
open to question, but I am persuaded that the matter should be more 
fully investigated. 

In conclusion, let me once more revert to the points on which I 
dwelt at the beginning of this brief address. Wo meet with the 
confidence of men who know that their science is. progressing, but 
with the mingled hopes and fears of those who still have to deal with 
the great unsolved problem of the causes of terrestrial magnetismand 
of its manifold fluctuations. This solution will be most easily 
attained if we are not merely content to collect facts, but if we so 
arrange that they shall be easily dealt with. To observe is our first 
duty, to organise our second, and if these be fulfilled we may hope 
that a theory of terrestrial tism will in the future crown the 
efforts not merely of him on whom the first glimpse of the truth may 
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flash, but of the international co-operation which has, by way of 
preperation, made “the crooked straight and the rough places 
plain.” 


MUNICIPALITIES AS TRADERS. 
Ву G. Parson. _ 
Read in Section F. September 12th. 


Ix writing thie paper I have felt that this meeting does not require 
from me a long on of my own municipal dogmas, but would 
refer tbat I should review the t position of municipalities as 


raders, and tbe made in municipal trading, and I am in- 
clined to think that that course will best serve as & peg on which to 
hang the discussion to-day. 


We are long distant from the so-called old times," when it 
epu said “ if each man swept his own doorstep, the village would 

ean." 

Individual performances of cleansing duties such as these, to say 
nothing of tbe still more important duty of sewage disposal, has long 
since ceased to be possible, and further, the days when citizens “ paid 
their scot and bore their lot," have also long passed, and the per- 
formance of duties at the public expense which were formerly looked 
upon as the duties of the private individual has been adcepted as 
reasonable and proper; and, proceeding one step further, the public 
provision of & water supply, and also of the supply of light; and, 
lastly, cf a cheap, frequent, and regular mode of locomotion, has 

me 80 common as to cease to surprise, and now the suggeetion of 
& dweller in any city providing his own separate system of cleansing, 
sewage disposal, water supply or light, would be regarded as a stupid 
waste of private energy. 

rainage was first recognised as a public duty forced on munici- 
palities by the density of the population, to be followed by a public 
system of cleansing ; at a comparatively recent date, a municipal 
water supply was looked u asa first step in a downward course 
leading to the pit of sm, but few, at the present time, regard 
it in this light. i 

The provision of light at а more recent date stood in the same position, 
but the advocates of the purchase of the gas and electric light under- 
takings form a majority in most of the municipal councils at the 
present time; but to-day the man who p advocates the pro- 
vision of a tram system by a corporation is called “ very advanced” in 


Let us consider for one moment the growth of municipal trading, 
which will be best seen from the growth of municipal indebtedness, 
by meane of which municipal trading has been rendered fiùancially 


possible. 
The loans to municipalities outetanding in the year 1875 amounted 
to £92,820,100. These outstanding loans had grown in the year 1895 


to £235,335,049, an increase of £142,514,949, being an increase at thie 


rate of 153 5 per cent. in the 20 years. 


yea 
The National Debt was in the year 1875 £768,945,757, and it had. 
decrease of 


decreased in the year 1895 to £656,998,941, or a 
£111,946,816 in the 20 years. 
It will be seen from these figures 


by 1 ness represents loans due in 
Waterworks eee eee coe eee eos £43,970,490 
Harbours, piers, docks, and quae Hes ‚717, 
Highways, street improvements, and turn- 

а сев m m sss m ise 5 
Wage an sewage 18 eee eee eee ? t, 
Schools eee ove eee 000 2 00 [I 22,970,555 
са тоге Vis гай m Ке 885 3 
oor law purposes - кз көз i 778, 
Marke J 5,775,076 


ta eee [327 eee eee eee е 
Parks, pleasure grounds, commons, and open 
Pace iss P ^ sae "m E 5,051,002 , 

Public buildings. jas pis "n 4,958,954 
Artisans’ dwellings, improvements 4,351,532 ^ 

There is also a long list of loans in respect of other public works, 
in respect of each of which a debt a hing £4,000,000 now exist, 
the list being too long for quotation here. 

The figures I have read show the extent to which public fands 
have been used by local authorities in municipal trading. Taking 
gas, water, dock works, as three of the largest classes of municipal 

concerns, we find that the debt now existing (not the sum 
originally raised, which would, «f course, be much larger, the present 
reduced figures being brought about by the operation of the sinking 
fund arrangement made in of cach of these loans) shows the 
indebtedness at £93,680,425, being about £860,325 more than the 
total local indebtedness in the year 1875. 

The foregoing figures show the great growth in municipal trading, 
by showing in some degree the growth of the municipal capital 
invested in it during the last 20 years, and these figures do not 
remain stationary. I have been unable to obtain the report of the 
Local Government Board for this year, but I have, by toe courtesy 
of the secretary of the Local Government Board, obtained the figures 
of the national and local indebtedness for the year ending 1896. 
The National Deb? has sunk to £648,474,143, as inst 4656, 998,941 
in the year 1895, a decrease of about £8,000,000 in the year, whilst 


.& lack of outside competition, then these works can be done sorely 


combination is successful. 


the local indebtedness has grown to £243,200,862 as against 
£235,335,049 in the year 1895, being an increase of about the eame 
amount. 

The electric light figures are very instructive, and show the growth 
of municipal trading in electric current. Up to the year ending 
March, 1895, £1,978,818 only had been invested in these under. 
takings by local authorities, wbilst I find from the Tables published 
in Lightning that 50 local authorities own their electrical ander- 
takings, and from the figures there given, I estimate the capi al in- 


generally фоно» more economically than either a company or Ic cal 
authority, 
economical! 


-of the price of money when raised on the credit of a local authority 
as 


against the dearness of money when raised by a company must 
always enable a local authority. to trade on a smaller gross profit 
than a company, and, therefore, requires less to be abstracted 
from the pocket of the consumers to seonre success to the 
undertaking, whatever it may be. I am, therefore of opinion 
that the supply of water, gas, electrical energy, and trams 
shculd be in the hands of the local authority. Oleansing, ashing, and 
watering should also be done without the aid of a contractor, but I 
would not suggest, except under exceptional circumstances, that all 
municipal works, such as erection of buildings and otber matters of 
that: kind, should be undertaken by the municipality, bat where for 
any reason whatever, and there are many reasons I know, there is 


more economically and always better by the municipality 
contractor. i | 

There is another point which has to be considered, viz , tho forma - 
tion of inge й “ truste formed with the object of keeping up 
prices to artificial levels. The only way to meet combinations such as 
these is for local authorities to face the position and do the work 


by a 


‘themselves. | 


labour. Local, authorities ра elected are liable to pressure 
from without, to which the tors of public companies and private 
individuals are relatively fre. 


шеша PB gage rd шыро зоги refusal on the part 
т 


of the candidate. It is this is done that the labour 
.I cannot claim а very long experience in the management of large 
as a member 


of any com 
even from those who may be violent partisans either on the one side 
or the other. | 
There remains one other enterprise which & likely to be 
placed within the reach of any enterprising m pality. I refer to 
the "telephone." The recent report appears to contemplate munici- 
palities undertakiug this work. Personally, I would rather be 
without it. I have no more faith in a municipal telephone than a 
municipal telegraph or ep em post office. In my opinion, tele- 
phonic communication should be provided by the Imperial Govern- 
ment and not by the municipalities. If this is done, we can do with- 
out the competition in telephone supply, of which we have lately 
heard so much, and the sooner the better this is done. If it is long 
delayed it will have developed into a large undertaking with a large 
will built upon the of the grants made by municipalities 


ol the use of the public street at a nominal cost, or, perhaps, at no 


cost at all to the company. If we are to have the nuisance of under- 
ground telephone wires, and the atill greater nuisance of overhead 
wires, the quicker the better it will be for the Government to 
secure from that nuisance some profit fur the public who have to 
submit to it. The longer the present companies live the tighter will 


they fix themselves on the public shoulders, and the more expensive 


it will be to remove them, as removed they must be sooner or later 
at any costa. : 

There is one other question now being prominently raised, and it 
is discussed in the recently-issued report of the Telephone Com- 


mittee, viz, ought municipalities to trade for & profit. In my 
opinion they ought. 8 g аз a municipal man, I should Бате 
very little inducement to trade at all but for the hope of success with 
its usnal acoompaniment profit. Birmingham Manchester and 


trades, 
other towns trade, at a profit, and I fail to see why they should no£— 
subject only tothe condition that they do soon the tame lines as ordi- 
nary individuals and companies, and that they do not secure a profit by 
charging at a rate higher than would be charged by а company. 
Take the caso of Bristol as an example, and I think ours is a fair 
sample of the average of cases of the kind. We have in Bristol 
60,000 ratepayers, and under 1,000 users of the electric light. The 


luxury of private lighting to the few is rendered possible by pledg- 
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many, and why should not the many reap some 
they run, to say nothing of the loss which 
of cur un g, which was paid out of 
levied upon them. I think Parliament will be wise not to 
restriction as to о making as are shadowed forth by the 
"Telephone Committee. They may well leave the ques- 

the profit to be settled by the natural law of 
The moment a municipality more for 
wil be the moment the public will 


municipal trading, I think its advocates 
ve little to fear. Birmingham, Manchester, 
Glasgow, and other large towns have shown a very good lead, which 
it remains for others to follow. Failures are very seldom 
to the “ fierce light " which surrounds all 
trading, I think the fact that few failures are reported is 
the fact that there are few failures to report. 

ія one other risk which it is impossible to omit to notice. 
y tha official, or, still worse, there may be 
risk is small] in each case. 
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COMPARISON . BETWEEN OHARGING A SECONDARY 
CELL AT CONSTANT POTENTIAL AND AT CONSTANT 
CURRENT, MORE ESPECIALLY AS REGARDS EFFI- 
OIENCY. 


By A. A. Олнин and J. M. DoNALDSON. 
(Read in Section A, September 8th, 1898.) 


Tus method of charging secondary cells at constant potential has 
only comparatively recently come into vogue, and the probable reason 
for its adoption now is the saving of time thereby effected. 
353 known, = шш аз far ч хеме M has 
ed with regard e effüciency an sical charac- 
teristics of the method. ^ d 

The following tests were carried out to in these matters, 
and in order to make a fair com between charging at constant 
potential and a | at constant current, a complete set of experi- 
ments by each method was tried on one cell. 

This cell was of the Tudor type, and had two positive plates 
(pasted) and three negative plates (un d) The size was that 
called 11 L A., and its listed capacity, ing at 20 amperes and 

at 36, was 108 ampere-hours. 

In order to get the true or working «füciency of the oell, it was 
charged and discharged many times without intermission, until charge 
and discharge curves, obtained in consecutive experiments, did not 


ap y differ. 

February 24th, 1898, charging at constant potential was begun, 
and in all 50 charges and were 3 the intervals 
between charge and discharge, e and charge being, on an 
average, one minute. 

During the charge VVV 
of the cell was kept constant at 2:51 volts, and charging was con- 
tinned until the current had fallen to 10 amperes. 

During the discharge the current was kept constant at 36 amperes, 
and the discharge was stopped when the P.D. had fallen to 1:82 


The last charge was given on March 4th, and on March 7th, after a 
preliminary discharge, charging at constant current was started. 

The cell was charged at a constant current of 20 amperes, and 
charging was continued in the first 22 tests until the P.D. had risen 
to 2°51 volts. During the twenty-third and followin ioni Кү this 
limit was increased to 2°58 volta, in order to increase, if possi , the 


capacity, which was low in comparison with that obtained after a 


charge at constant P.D. 
ко DA MA constant current of 36 amperes and was 
Aix charges and discharges were carried | 
an were out. 
As, „ the ty of the cell when charged at constant 
current was considerably less than that after a constant P.D. charge, 


Resurzs Ostanmp BY COnmanaoma АТ Constant P. D. 


Capacity and  Efíciency.—The curves of charge and discharge 
drawn from the results of experiments 37—46 inclusive lie very 
„ of the results was used in calculating 
the working 


efficiency. 
The means of the results of experiments 13—49 inclusive, which do 
net differ much from the олеш 
The mean capacity and efficiencies from tests 6 and 7 of the 
second series of constant P.D. tests are also given, and it will be 
noticed that the energy efficiency is somewhat less than in first 


И 


а Wats | Ampere | Watt Quantity | Energy 
Experiments. hours | hours hours | hours | efficiency | efficiency 
put in. | putin. | taken out. taken out.| per cent. | per cent. 
| | GER Á NEM DN 
lat ~ — : . 
Mean of 37—46 91:89 | 2304 | 8607 1685 93 7 71 
„ 13—49 9197 | 2307 35 99 163:2 93 5 70 8 
2nd Series — | | 
93-60 | 235 | 852 1610 | 910 685 


Mean of 6&7 


The density of the acid varied from 1:159—1:175 in the first series 


tive p s 
over—this was when about two-thirds of 


elapsed. 

Resistance.—Only approximate figures can be given, as no special 
arrangements were made for taking the E. M. F. accurately at the 
moment of making or breaking the circuit. 

Daring the last few tests of the second series the resistances were 
as below :— | | 

End of 
discharge. 


0 0088 ohm. 


Beginning End of 


of charge. 


0:0033 ohm. 


Beginning 
charge. of discharge. 


0:01 ohm. 0°0043 ohm. 
SHAPE OF CURVES. 


then rose again very rapidly. After remaining fairly constant for 
E 9765 enin: falls i 
amperes, an en s much more 
ene беш the charge. 

This initial g and rising again of the current we considered 
to be due to an excessive liberation of hydrogen by the currents, 
causing a tempo increase in the E.M.F. of the 

It did not occur in the first few experiments of the second series 
of testa at constant P.D., but appeared to a lesser extent in the 
last. The curves in these tests showed a steady falling off of current 
throughout. | 

Discharging.—The P.D. shows a very rapid initial drop, after 
which the curve bends off nearly at right angles, and then keeps 
quite level for a considerable time. After this the P.D. falls at an 
"a irl (4 rapid rate. Aftera charge at constant current, the P.D. 
ш rapidly at first, and the change to the nearly level portion is not 
abrupt. 

In the first case— i e, after a constant Р.О. charge—the rapid fall 
is practically over in the first three minutes, and after this the curve 
is nearly level; whereas in the other oase the initial drop laats 
n or four times as long, and the curve afterwards shows a gradual 


OHARGING AT Constant CURRENT. 
By this method we obtained considerably smaller capacities, but 
her efficiencies. 


m working efficiency was obtained from the results given by 
5 44 and 45. 
e mean of experiments 23— 45 is also given. 


| 


Ampere | Watt | Ampere Watt | Quantity Energy 
Experiments. | hours hours | bours | hours | efficiency efticieucy 
| put in. putin, taken out. taken out | per cent. | per cent. 
3 MU аш ELE: 
44 and 55 | 6835 | 1521 | 6525 | 1231 | 954 | 810 
23—46 |... ч Е | M | 951 | 810 


The density varied from 1:155—1:167, а less range than when 


charging at constant P.D. 
Resistances,— 
Beginning End of Beginning End of 
of charge. charge. of discharge. discharge. 
0°0038 ohm. 0:0077 ohm. 0 0041 ohm. 0:0034 ohm. 


The shapes of the curves of charge and discharge at constant cur- 
rent are very well known, and need not be commented upon here. 


COMPARISON OF THE Two Митнорв or OHAnmd. 


What we have to compare in order to get an insight into the rela- 
tive advantages and disadvan of the two methods are :— 

1. The discharge capacity, or the energy we can get out of the cell. 

2. The time needed for charging. 


9. The storage efficiency or ratio of 


4. The life of the cell. 

The first three are put into tabular form below, and we thus see 
that by c at constant potential the time of charging is less 
than half that which is required if we charge at constant current, 
and that the capacity is 30 per cent. greater if the first method is 
employed, but that the energy efficiency is 10 per cent. less. 

this loss of efficiency ie probably due to the excessive heating 
caused by the large initial currents. 

With to the life of the cell when charged at constant P.D., 
we can say that, after more than 50 charges and discharges, the 
cell in no way the worse. 


watts taken out 
watts putin ' 
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The plates were not a£ all bent, neither was the amount of sediment 
the of the cell notably greater than at the beginning of the 


Capacity. | Efficiencies, 

Time of | 
charging, EE : 
minutes. Ampere-hrs. 
taken out. 


Method of 
charging. 


Watt-hrs. 


Quantity 
taken out. 


per cent. 


Energy 
per cent. 


Charging a£ con- 82 86 163 
stant P.D. 2°61 


934 708 


10 amperes. 
Discharge at 36 


amperes till 
P.D. 1:82 volt. 
Charging at con- | 206 652 123 954 81 
stant current 20 
amperes till 
P.D. = 2:58 
charge at 36 


amperes till 
P.D. 1°82 volt. 


ALUMINIUM AS AN ELECTRODE IN CELLS 
FOR DIRECT AND ALTERNATE CUR 
RENTS.“ 


Br E. WILSON. 


(Continued from page 373.) 


ANOTHER set of experiments was made with two cells having as 
electrolytes a 5 per cent. solution of HSO, in water, and a saturated 
solution of potash alum in water. The area of the pure aluminium 
plate exposed to the fluid was 17 square inches in each cell. A 
current of 1 ampere was passed for four hours through the HSO, 
solution cell, and three hours through tbe other. At the end of these 
times the temperatures were respectively 33 and 61° О. With the 
l am g from Al to O, the potentials between the plates 
were respectively 63 and 20 volts. The cell containing the plate 
formed in potash alum solution was then heated, the current through 
it being kept fairly constant by means of a considerable external 
resistance and 110 volts. It was then cooled by placing it in a 
freczing mixture of ether and carbonic acid snow. The temperature 
in this case was reduced somewhat rapidly, and a portion of the elec- 
trolyte at the bottom was frozen, probably a cryohydrate, leavin 
iam Above. The temperature of this liquid portion did not fal 
w sero centigrade. The results are given in Table IIIA. When 


TABLE Па. 
Vol | | 
Time. | Amperes. | Aud Жеш Remarks, 
| | one cell. e | 
Heating 
LU 
12.45 p.m. | 0154 | 288 | 17 Al connected to positive pole 
10 , 0154 | 270 ‚ 18 | of charging cells. T 
340 „ | 0174 15 24 
420 , | 0170 | 162 25 
640 „ | 0187 | 166 | 265 | 
Cooling 
11.0 am. | 0161 29:2 13 The temperatures are those 
11.3 „ 0 160 30˙1 11 of the liquid electrolyte. 
11.35 , 0:158 30:8 3 
Ba noon 0:160 310 1 
12.30 p.m. | 0 168 26 3 2 Bottom portion of electro- 
0 „ 0170 25 2 2 lyte found frozen. 
115 j 0 055 4 95 2 
.12 0 058 1:38 2 A] to negative. 
1.14 к 0 235 2:25 2 ” » 
115 , | 0165 | 266 2 | Al to positive. 
2.50 „ 0 158 31˙2 


not Fluid portion of electrolyte 
poured away, only frozen 
portion remaining. 


t ; acquires this film when simply subme 
in alum solution, in the presence of oxygen without the 5 


IL --— . —— ые — .— MÀ 
* Communicated to the Royal Society by the late Dr. J. Ho 
F.R.B. Reoeived May 11th; read Moy БЫ, 1898. S 


shows that a film 


‘21 and 194° 


currents. We bave seen that with a given film time is required to 
develop the effect. 


Nore Аррвр May 19ти, 1898. 
I AT Шаю per by Mr. Herbert Jack- 


son, of the Chemical par mesk, Eingi College, London, and the 
following is his communication:— . i, 


" King's College, London, 
" May 12th, 1898. 

“Dean WILSON, 
^I waited to send you the results of my examination of the 
aluminium plates until I had looked at them carefully with the 
microscope. Not much information, however, is to be from 
this. The skin over the plates is, however, seen to be full of minute 
cracks in every direction giving the im of a dried gelatinous 
; not an unexpected appearance if the plate had been covered 


“ Yours sincerely, 
“ HERBERT JACKSON.” 


I have tried an experiment which I think shows that a film formed 
on aluminium by first being placed in contact with an alum solution 
aud then exposed to the air, gives the same effect as a film formed in 
the cell when a current is passed from the aluminium to a carbon 
plate through the electrolyte. Two similar bright aluminium plates 
were prepared with carbon plates on either side of them, the area of 
aluminium in the electrolyte being 8} square inches. The electrolyte 
consisted of a saturated solution of potash alum in water. One plate 
was left in the solution for seven hours with no current passing, and 
then exposed to the air for 163 hours. The other plate was sub- 
merged in the fluid and immediately readings were taken of tbe 
current passing and potential difference in volts between the aluminium 
and carbon plates. The effect in this case was exactly what was 
previously observed. That is to say, the current beiog maintained 
constant at 0055 ampere by about 2,000 ohms being inserted in 
circuit with the cell across about 110 volts, the potential difference 
immediately passed from a small negative value through zero, and 
after 3 minutes and 40 minutes had respectively the values 1:8 and 
2°27 volts; the temperatures being 124 and 154°C. The test was 
continued. For the next 5} hours the current wae 0:204 ampere, it 
was then dropped to 0055 ampere and kept at this value for 16} 
hours. At the end of this time the potential was 10 volts with 
0:55 жара, and 28:6 volts with 0163 ampere, the temperature 


being 15 С. 
The other was submerged in its solution, the potential 
difference and current being immediately as before. The 


ried ec Hg the potential with current 0:064 had the values 2:07 and 
2°56 volts, the pag boli being 18 and 15°5° О. This, I 
ormed by ex 


ampere, the pn was 11 volte, with this current passing, and the 


pere, the poten 
formed without current, and 10:3 in the case of the other; the tem- 
peratures being 19 and 174° О. respectively. With current 0121 
ampere, the pre were 26:2 and 27:4 respectively at temperatures 


Sodium hydrate forming a weak solution in water was tried as an 
„ the area of the Al plate being the same as before, 
17 square inches. The forming current of '8 ampere was 


from Al to O for 2 hours, 20 minutes, when the potential 


between 
kin ро was 13:6 volte, the aluminium plate being covered with a 


black deposit. 


PART II. 
Alternate Currents. 


The iments with alternate currents were undertaken in order 
to investigate the instantaneous values of potential and current. 
One object was to see if the effect we have dealt with in the first 
part of this paper has time to properly develop with ordinary 
frequencies, and, if so, under what oonditions. Another object was 
to see if aluminium is a valuable metal for use in condensers for 
alternate currents. 


Alwninium-Carbon Cells. 


If the time taken to develop the effects dealt with in the first 
of this paper were vay small compared to the time of a com 


a 
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spe ап ега tae arya ыра 10 PA сеш. опе иш 
expect to get a practically uni-directional current in the circuit of 
the cell under favonrable conditions as to temperature and applied 
potential. This is not the case with the cells and frequencies 
with in this paper. In all these experiments the author has 
endeavoured to make the cells the controlling part of the circait, 
that is to say, between the terminals of the alternate current machine 
a small non-inductive resistance and a Siemens dynamometer were 
the only of the circuit other than the cells experimented u 
VF 
"а мера these experiments, the results of which 
on of ts, te of w are 
given in Table IV., the instantaneous values of the current, and the 
TABLB IV. 
half period. balf period pow ox UBL 
; 2 a 3 
E ПЕШИН! 
j| R & 8 ү 
„| 13) 31821 Еа Ета | 38 ls 
3 8 в SE 8 | S8 83 P | a |g 
2 g B i B е! g В Ө! 38 E o»! 
i Ejs ЕЕ 3 MENU 
EIE 3 1 22 3 ME 28 
A EK id & g 
(1 los 89 52 24 28 ET 188 268 | 3:28 | 27 
91 | 78 | 16 57 M 15 69 107 265 110| 9 
3) 91 142162, 6 |33 | 99/42 197120 | 899 | 26 
4) |745 911 |398 | 3 18 6 65 3 |178 294 |210 | 36 
(8) 5з 134 Hs 6 | 202 96 n 164| 86 | 816 | 35 


difference between the terminals of the cell, were observed 
sid of a Kelvin quadrant electrometer and a revolving contact 


maker. The cell across which the potentials were observed consisted 
of one aluminium plate, th inch thick, by 3th inch from 
a carbon plate { inch thick, the electrolyte g а saturated solution 


qum alum in water. The surfaces thus opposed to one another 
electrolyte have each an area of 36 square inches. Another 
cell of the same size as the above was placed in series with this cell. 
Four smaller cells were used in some of the уетшен мк 
set forth. Each of these consists of a thin aluminium plate opposed 
foa carbon plate, the opposed surfaces in a saturated solution of 
alum have each 8 square inches area, the distance between such 


B'R 


In Table IV. the arrangement of these cells was as follows:— 
Experiments (1) and (2), all the six cells in series. елшеш (3), 
TTF th 


caly the two large cells ín series were used. No attempt was m 
to or ulate the electrolyte, but it had considerable volume 
and took some time to heat and cool. In all cases there was an 
excess of salt to insure saturation. Table IV. contains the important 
information obtained from the tests. 

These figures show that small currents are accompanied by large 
phase difference, but the effect we are looking for, namely, a bx 
ratio between the maximum coulombs in the two halves of a peri 


main] Че теоре with currents fo 
panied by hig temperatis and small 1 The av 


BELT DRIVING. 


IL* 
Тнв making of pulleys from thin sheet steel with all sorts of hollows 
and irregularities in the rim is properly condemned. Pulleys ought 
also to be made to standard forms. 1 
delt ought to bed over its full width. A 30-inch belt on a convexity 
of jths or 2 will only do the work done by an 18-inch belt on the 


same [ору соно 

A doable. on a 23-inch crown loses 3 per cent. at 1,500 feet 
velocity, the loss increasing to 20 on & 

4.580 imet velocity the loss increases to from 5 to 25 per cent., and at 


a belt is straight and true, and shafts truly parallel, a 
keep a belt to i : 


j 
f 
3 
$ 


series 2 parallel. Experiments (4) and (5), 


must be used, employ link belts, the rivet heads of which will run on 
the flange and not endeavour to climb. But no are really 
noone стоса теа сич ра саво ht to be double the 
VF belt to play without coming 


By taking out numerous mall engines and u long compound 
belte instead, a Ramsbottom bleach works saves tons per month 
of coal Twenty-eight small have been removed and 20 tons 
ot viam pipe ha beon scrap Speaking of ropes the author re- 
the square leather rope which is less wasteful of 
than round ropes; but ropes do not run so économically as do 
This is so. Ropes are ed to require lese width for main driving, 
but this is denied. Thes F 
transmit more power per of b 
Ropes, of course, though thick, have only three-fo 
kquare юре and there is great loss of breadth between groove and 

own as tegards toothed gears, belts, and 
крш at some years ago, was that where an engine would 
100 Н.Р. in gears, it would drive the same machinery by 


of breakdowns. He condemns belts workiog side by side as being 
like opa nn really working evenly ther. But superposed, 
each does ite proper duty. Side by the shorter of two belts 
does the maximum work. 


. i ‚а special 
spend money wanecesmarily in changing pulleys, but put a fresh belt 
money y in o p put a 
on top of the old one. If a belt wears out quickly, put on a new 
one with the old belt on top of it. Does а belt slip, then compound it? 
He makes a case. Yet how rarely isa compound belt to be 
, makes out a very good case for them, and they 
may with advantage be used in all cases where existing belts are 
found insufficient to perform their duty without slipping. 


CYLINDER RATIOS. 


Ix а recent paper before the North-East Coast Institute of Eogincers 
and ВЫ Mr. James Andrews endeavours to place the 
subject of determining cylinder ratios upon a systematic basis. The 


a subject of much study. 
distribution of 


again seek to so arrange the cylinders that the range of tem 
shall be alike in ac. lille others again ould ain at secu ing that 
t | 


the ratio ü should be alike in each cylinder, ? and ti being respec- 


respectively. The author does not 
proportioning will give great exactitude in resulta because of the 
E 
The 


equal. 
a will be. secured the greatest 


Under (6) the author thinks equality in each cylinder is essential to 
An requis ( ) while equality of doe to ha 
c) while eq power does not appear те а 
шо. саз on economy, a кш сц a5 aim at 
securing powers per cy i as they have the arrange- 
‘the working conditions of the engines, the designer must 
re the fad, if it be one, and so arrange matters that in securing - 
equal powers the are not otherwise rendered uneconomical. 
There is, also, no evidence to show that equal powers are other than 
pos for economy. As regards (d) equal cut-off is desirable to keep 
tial volumes and surfaces relatively equal in each cylinder. 
Taking the case of the two-cylinder compound, the various factors 
are :— 
P, = mean initial absolute pressure. 
P, = mean receiver absolute pressure. 
P, = mean back absolute pressure. 
M P = mean pressure reduced to low pressure cylinder. 


M P, and M P, = mean pressures in Pe and low pressue 
i cylinders respectively. 
B; and в, = relative cylinder volumes. 
r = ratio of expansion. 
ri and r, = rate of expansion in bigh pressure and low pres- 
sure cylinders respectively. 
D fraction of drop area relative to whole combined diagram. 
Saturated steam having the curve P v 42 = constant, the 


question is stated on the basis of equal powers and equal expansions 
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per cylinder. Given these equalities we aro to find the cylinder 
ratios thus:— — P og п 
E 10 9 
MP = E (7 == гӯ) — Ps (1 = D). ' 
M Pa + P} 
МР 4 i 9 
\r 12 2) 
_p 610 9 
xL i 11 v) iis 


corrected by link adjustment., 

Other multi-cylinderengines are similarly calculated, the low pressure 
mean pressure being simply the mean pressure divided by the number of 
cylinders. For compound engines with two low pressure cylinders, 


: -2 to give equal loads initially and approximately 
equal powers, For equal temperature ranges in such engines the load 
and power of each соч pip cylinder is of course only half that of 
the high pressure cylinder. In other multi-cylinder engines with two 
low pressure cylinders, the mean pressure multiplied by the number 
of low pressure cylinders and divided by the number of 
cylinders, gives the mean pressure in the low pressure cylinders. In 
these latter-day engines we cannot combine equal loads, equal powers, 
and equal temperature ranges with any degree of approximation. 

To show the effect of varying the low pressure back pressure in a 
quadruple cylinder, the following figures are given :— 


Р, Р; 71 Bi Ba Bs B. 

190 4 1:88 1 2:0 4°43 110 

190 6 133 1 4192 393 8:8 
A variation of 2 Ibs. in the final back pressure, altering the cylinder 
ratio from 8:8 to 11:0. Small я егин have the effect of tien 
cylinder ratios so as to retain equality of temperatures, loads, an 
powers, especially as to the two former. When a receiver supplies a 
feed heater, the final cylinders beyond the abstraction point are 
ge while exhaust from auxiliaries has obviously the opposite 
effect. | | 

The diagram efficiency, в, is the ratio of the actual mean pressure 

referred to the low pressure cylinder to the calculated, or 


Actual mean pressure reduced. 


y m к= = 
19 y 

where P; is the initial and р, the flual low pressure back pressure, 

it is desirable to record в as a guide for future estimations for new 


An appendix to the paper shows the results for a triple-expansion 
engine with three cylinders, 150 lbs. pressure absolute, 1:3 expansions 
in each cylinder, and 4 lbs. back presenre, asssuming r = 902. 

Then the results are as follows :— 


Relati | R f 
R. P, Б P. loads. | йлн duds 
————— | — — 
| 
10 150 89 366 13:565 | 70 
2 432 55 879 36 677 13:477 67 5 
13 433 | 677 


6:938 17 433 | 12 88 


* 


The equality of load and temperature range is thus seen to be well 
secured, while the power in cylinder or M P х n is also seen to 
be practically identical. — . 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.—1808. _ 


Compiled expressly for this journal by W. P. Тномрвон & Oo, 
Electrical Patent Agente, 322, High Holborn, London, W.C., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. | 


18,463. "Improvements in electric incandescent lamps and other 
articles which require to be hermetically sealed." F. J. SATCHMBLL. 
Dated August 29th. 

18,475. “Electric meters.” B. J. B. Mirrs. (T. A. Edison, 
United States.) Dated August 29th. (Complete.) 


18,485. „ in the distribution of electrical energy 
for railways and tramways.” J. 8. RAwoRTH. Dated August 29th. 
18,522. “ An improved electrolytic apparatus for the production 


es MES W. Тномвом, Baron Kelvin of Largs. Dated August 


. ward intermittently, definite lengths of pa 


18,531. 
Barnpwiw and Н. RowLAND. Dated August 30 
: 18,549. “Improvements in, or relating to, electrically-driven 
dental engines.“ О. W. Е. Нил. Dated August 30th. 

18,566. “An improved electric light fitting.” 
Dated August 30th. 

15,582. “Improvements in induction motors.” 
(B. G. Lamme, United States.) Dated August 30th. 
` 18,588. "Improvements in systems for converting the energy of 
electric currents into mechanieal energy by means of induction 
motors" В. Ввгғіюрр. (B. G. Lamme, United States.) Dated 
August 90th. | | 

18,584. Improvement in controllers for electric motors.“ Н.Р. 
Davis. Dated August 30th. (Date applied for under Patents, &c., 
Act, 1883, Sec. 103, April 25th, 1898, date of application in 
United States.) | 

18,013. “Improvements in telephonic systems and apparatus.” 
J. E. Kmasgonz. (The Western Electric Company, United States.) 
Dated August 30th. 

18,629. “ А means of making an electrical contact by pulling a 
cord or wire.“ W. W. Mantu. Dated August 31st. 

18,630. “Improvements in couplings for connecting together the 
electric wires, à used on railway trains for electrical communication 
and such like.” A. Sms. Dated August 31st. 

18,643. “ New or improved apparatus for feeding, or moving for- 
ү р textile ог other fabrie 
photographic film or other material, in sheet or rolled up form.” 
A. B. NawirAN and Newman & GuaRDIA. Dated August 31st. 

18649. " PII in guide rodes and solenoid cores of arc 
lamps.” J. M. Morrar. Dated August 31st. 

18,702, ‘Improvements in electricity accumulators.” A. SoHAUS- 
CHIBFF and A. E. Норавох. Dated September 1st. 

18,722. “Improvements in clips for attaching to telephone or 
other cables when drawing the same into pipes or conduite." J.G. 
Ввтея. Dated September 1st. 

18,740. “ Improvements in safety fuse apparatus for electrical 
installations.” Вгвминз Bros. Co. LriurrED. (Siemens and 
Halske, Aktien Gesellschaft, Germany.) Dated September let. 
(Complete.) 

18,743. “Improvements relating to the extraction of chromium 
by electrolysis.” J. Е. L. MoELLER and E. A. G. STREET. Dated 
September 1st. | 

18,750. An improved coin-freed electric machine." R. Loianton. 
Dated September Ist. | 

18,754. “Improvements in electric tramways and railways.” 
J.C. Love. Dated September 1st. (Complete.) 

18,800. "Improvements in telephonic apparatus.” A. GBAHAM. 
Dated September 2nd. 

18,807. "Improvements in electric sparkers for explosive engines.” 
A. Wrxrow. Dated September 2nd. TCompiete.) 

18,820. ‘Improvements in or relating to electrically illuminated 
signs or advertisements.” G. B. Вотигг. Dated September 2nd. 

18,847. “Improvements in electric batteries. М. E. Кл. 
Dated September 3rd.  (Complete.) 

18,854. "Improvements in electrically igniting charges of internal 
combustion engine»" А F. Evans. Da'ed September 3rd. 


"Improvements in electric railway switches.” В. A. 
(Complete.) 


В. BzuLFILD. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Mesars, W. P. 
THoxPSON & Oo., 322, High Holborn, W. O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. ($n stamps). 


1898. 

9,569. "Improvement in electrical apparatus for indicating or 
recording ata distance positions of an index hand or anal 
movable object." А. Освтлреѕ. Dated February 12th, 1898. 
relates to an electrical contact apparatus for indicating or recording at 
a distance the positions of an index hand. It is comprised of a group 
of movable contact pieces placed in proximity to the index hand or 
connected with the distant indicating instrament by separate con- 
ductors. A clockwork is adapted to press the contact pieces 
ically against the index hand and so close one of the electric circuits 
which control the distant indicating instrument. 2 


4,435. "Improvements in electric signalling apparatus for use on 
railways.” ©. S. Davy. Dated February 22nd, 1898. In advance 
of each signal post an electric warning bell is provided, suita 
supported in proximity to the line, having a circuit so 
that when a suitable movable contact is operated by the train, the 
bell will be set in operation if the signal arm is in , At the 
signal post is arranged anotner electric bell with a different tone to 
that for stopping the train, so as to notify to the driver that the 
line is all clear. 3 claims. 


4,468. “Improvements in condnits for wires ing electric cur 
rent.” F. G. HOwanp and A. W. Восатив. Dated February 33rd, 
1898. Straight conduit pieces are formed from strips of rolled sheet 
metal of sufficient width that when the sides have been turned u 
the distance between the sides is sufficient to take the requ 
number of wires. Cast angle boxes are used in those places where 
it is desired to change the direction of the wires. The interiors of 
the conduit pieces, covers, and angle boxes, are coated with insulat- 
ing material. 6 claims. І 
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‘SOME MOTORS AND A MORAL. 


Tun three papers on the application of eleotrio motors which 
were presented in the Mechanical Section of the British 
Association, and reproduced in опт last issue, gave rise to a 
debate which was mainly remarkable for the bitterness im- 
ported into it. The papers were scarcely written in a style 
to provoke controversy, Mr. Siemens chiefly confined him- 
self to setting forth the results that had been achieved at 
Obarlton, with continuous currents, Mr. Gibbings merely 
reóotded the methods adopted by the Bradford Corporation 
in extending the distribution of electrio power among small 
consumers, and Mr. Geipel’s paper consisted of a general 


survey of the economies of electric power and a descrip- 


tion of a néw three-phase plant. The oocasion was, 
however, deemed by Prof. Thompson sufficient to warrant 
him inveighing in unmeasured terms against continuous 


‘current motors, and indulging in a piece of special pleading 
on behalf of the three-phase system. 


Neither the former 
deserved his condemnation, nor did the latter need his advocacy. 


Few electrical engineers would be: inclined to question the 


merits of the three-phase altérnating system, and there is no 
reason to doubt that its use will be oonsiderably extended. As 
we pointed out some time ago, it only needed some settle- 
ment of the patent question to induce English engineers to 
look with favour upon three-phase plant, but to argue that 


because three-phase motora are doing excellent work in some 
| therefore oontinuous current motors are hopelessly - 

out of date, suggests a lack. of knowledge of English 
 eleotrical engineering, or a desire to tbink that no good thing 


сап come out of this country. : 

Considering a little more closely the. points raised by the 
readers of the papers, the moet and suggestive 
feature presented by Mr. Siemens is that which demonstrates 
the decrease in the oost of electricity with the increase of the 
size of the dynamo. Such a statement has been long ago 
elevated to the status of an electrical engineering maxim 
bat te some minds it was doubtful to what exten 
it really existed. It was obvious that the coa 
of operating a moderately-sized plant. would compare 
unfavourably with the cost achieved in public supply works. 
One was, however, scarcely prepared to find that moat 


, publio electricity works could supply electricity for motive 
power purposes at a lower rate than it could be produced in 


a place possessing the skilled labour and the knowledge of 
economics of Messrs. Siemens Bros.’ works. Yet no other 
conclusion is possible in face of the figures presented by 
Mr. Siemens. Is must be remembered that the electric 
driving machinery at the works of Messrs. Siemens Bros. 
is of considerable magnitude, in fact, the optput of the 
generating station in 1897 was 1,178,286 unita, yet in spite 
of the large demand for electricity the total: cost per unit is 
2d. It is true that the load factor is not of the best, 


but it oompares favourably with that of a public central 
station. 


The moral to be drawn is that it is possible for а public 
supply underteking to furnish electricity at lower costs than 
it is possible to make it even in large engineering works. 
Consider for a moment the total output of some public 
works. Bradford, during the year 1897, sold 993,558 units, 
yet with its distribution losses, its repairs and maintenance, 
fhe total costs were but 1°79d.__ It is not necessary even to-cite 
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во large an output as that of Bradford. Whitehaven, with 
178,878 units, Nottingham, with 480,881 units, and Nelson, 
with 68, 768, can show better figures than those obtained 
at Messrs. Siemens. It is true that to make the 


figures really comparable one ought to include some. 


thing for depreciation, but the comparison would not 


be materially affected. It was not Mr. Siemens’s 
intention, however, to show that it was better to make your 
own electricity than to take it from a public supply ; indeed, 
he was quite of the contrary opinion, and quoted an instance 
of the pnblio supply, of Waldenburg, in Silesie, which could 
have supplied. the whole of the eleotricity used at the 
Charlton works for £2,000 less than it actually post Messrs. 
Siemens ta produce. The very same eoonomy could be 
effected in this country, and Bradford, Manchester, or any 
large town would be capable of meeting a large demand for 
motive power at l'8d. per unit, which is the price charged 
by the Waldenburg Company. It is but reasonable. to antici- 
pate that most supply works will eventually lay down special 
mains for motive power purposes, and the tinie is now ripe to 
cultivate the larger class of consumer, but to do во successfully 
will call for an outlay of capital far beyond the dreams of the 
present electricity committees, Mr. Gibbinga’s paper shows 
distinctly the trend of the small motor in industrial centres, 
and there is no doubt that the scheme of hiring which he 
specially emphasised in his paper, has done much to en- 
courage the user of small power to adopt electric motors. 


- The hiring feature may not appeal to everybody, but it 


seems to have proved a useful means of extending motors, 
judging from the fact that 42 hired motors were connected 
to the mains in the first six. months of 1898, against six 
owned by the consumer. We аге afraid that Mr. Gibbings 
takes a somewhat exalted view of the motor, when he 
attributes to it the power to improve the social and 
hygienic conditions of life. Powerful a’ factor though 
the motor may be in the industries of the world, 


it can scarcely work so great a revolution as to 


revive the small and independent industries of former 
ages. The aggregation of workpeople in factories is on 
‘some grounds to be deplored, but cheap and quick pro- 
duction render it necessary ; moreover, we doubt whether the 
sanitary surrouudinge of the artisan would be much im- 
proved if he did his work at home. No опе сап quarrel with 
the generalities that abound in Mr. Geipel’s paper. We 
have heard before the woeful tales of losses in shafting and 
steam pipes, and the extraordinary economy effected by the 
Substitution of electric motors; it is good to repeat them, 
however, for one wants to enlarge the audience before which 
we can proclaim the good of the electric motor, But Mr. 
Geipel holds a brief for three-phase: plant, and equally 
with Prof. Silvanus Thompson he is somewhat unfair 
to -the direct current plant. | 
Mr. Geipel quotes so largely have been mostly attained: with 
 direot current motors. But to bring forward instances that 
tell against any of the systeriis is not difficult, Mr. T. 
Parker in the course of the discussion declared he had taken 
ont three-phase machinery and subetituted direct current 
plant; on Ње other hand, we have ourselves knowledge of 
а case where three-phase motors have replaced a direct our- 
rent system. Then, again, it can be urged that the most 
prominent use of electrio motors at the present time is for 
the propulsion of tramcars, and on these continuous current 
is almost exclusively used. There is much to be said for 
both continuous and three-phase, and it is extremely probable 
that single-phase alternating may also shortly find numerous 
adherents. | | 
` То preach three-phase in the manner of Prof. Silvanus 


Thompson is to under-rate the knowledge and intelligence of 
English engineers. Great p will be made in electric 


power work, but many years will elapse before it is entirely 
on one system. LI j^ 3s 


The very economies that. 


CHARGING SECONDARY BATTERIES, 
THE paper read before the B.A. meeting by Messrs, Cahen 
and Donaldson on this subject is one of considerable import. 
ance to electrical engineers in general, and to thos 
interested in battery traction more pertioularly. | 

It has for some time been known that batteries could be 
quickly charged at constant P.D., but what other advantage 
besides saving in time this method possessed, was not known 
with any degree of accuracy. Only by a series of careful 
tests, zuoh ва. these now desütibed, could the method be 
examined and results obtained upon which every reliance 
can be placed. The saving in time in charging, amounting 
to one-half, is of importance in motor or tramoar work; 
in such-cases the 10 per cent. loss in efficiency which attends 
this method of charging at constant P.D. is not serious, 
when we consider the greater capacity also obtained. 

- This increase of capacity is most difficult to understand, 
and may be due to the high P.D: acting оп the active 
materials in their uncharged: state at the commencement of 
charge. The P.D., beginning with constant current, is bat 


.9 volts, and reaches 2:5 only at the end of the charge, 


when the most accessible materials have been already 
converted, whereas, with a charge starting at 2:5 volta, the 
action will penetrate more deeply into the substances, they 
being then in a condition to.more readily.combine with the 
liberated elements. 
` Whatever the trde explanation, it is. a very valuable advan- 
tage in traction work to be able to increase the capacity of a 
battery by merely adopting a method of charging, gaining 
thereby 80 per cent. more capacity. This gain has long 
been known, bat never before measured and, given fo the 
world. c e a. | 
So far as prior knowledge of its utility is concerned, we 
may call attention to а. communication recently brought 
before the Société des Ingénieur& Civils de France, by M. Р. 
Drouin, entitled “Tramway Eleotrio Traction by Rapidly 
Charged Accumulators.” . We ornnot here devote the space 
necessary to a detailed description of M. Dronin’s paper, 
but the main features of the scheme were the employment 
of plates (Tudor) of large surface, charging wt constant 
Mass and utilising part only of the maximum. capacity of 
the А | А 
The higher P.D. maintained during discharge after a 
constant P. D. charge, is also dae to the more tliorough 
action of the high P.D. acting from the commencement of 
charge; this is also au advantage of appreciable value. — . 
It would be interesting to carry the tests still further by 
charging at still higher P.D. than 2:508. The authors do 
not state why this particular figure was-chosen ; what would 
be the results other than increased heating of the electrolyte, 
if the charging P.D. were increased to 2°6 or 287 
Electrical engineers must feel considerably indebted to the 
authors for their work, and the able manner in which the 
results are put before them, for but few engincers have the 
time or means to find out all these things for themselves 
with any degree of accuracy. eee 
The only point left unsettled is the effect on the dare 
bility of the plates. We have heard it said by an engineer 
who has used the method without, making any measurements 
to find ita, actual value, but merely to save time in charging, 
that the pasted plates are improved under the treatment, and 
that a longer life may be expected. PAPE 
` "The excessive heating at commencement of charging 1s à 
los which can, to some extent, be reduced; it depende, to & 
great extent, on the superficial area of the plates, and p 
to the use of thin plates of large area, rather than 
plates of small area; this, however, is governed by the qaet- 
tion of mechanical strength. Different types of plates will 
no doubt give somewhat different resulta, as the internal 
5 of the cells differ with different constructions 
tes - | ~- E 
It seems that the secondary battery is still a subject fot 
profitable investigation. à s ; | 
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PERMEABILITY UNDER CROS88-MAGNETIS- 
ING FORGES. 


— — — 


By W. Н. BVBEBETT. 


THE two latest contributions to this subject, во far as T have 
been able to find, were published in a contemporary in 1890; 
and it is rather surprising that both of them are disfigured 
by fandamental errors, which seem to have hitherto escaped 
notice. It may be sufficent to point ont one of these errors 
as а sample. : 
Ide authors of one of the articles give some experimental 
results obtained by means of a well-devised arrangement for 
producing two magnetisations at right angles. Their second 
gare includes two B — Н curvee, one showing the behaviour 
of a certain piece of iron under the action of a single mag- 
netising force, the other giving the results when a force at 
right angles ia simultaneously applied. Comparing the 
second of these curves with the first, the writers observe 
that "the permeability shows а large decrease, due, of. 
course, to the fact thet the plane of induction alters with 
each alteration of the transverse magnetisation; and the 
only measures the component of the induction 
icular to itself." Now this explanation is erroneous ; 
or the component of a vector in any direction is not 
affected by the addition of a perpendicular vector, unless the 
vectors in these two directions are physically dependent on 
each other. For example, the component magnetising 
force in any direction is not affected by the application 
of a force in a perpendicular direction. Yet the writers 
roceed to argue that magnetisations in endicular 
irections are independant, although their own instructive 
experiments prove the opposite. | 7 
Suppose that a total magnetio force, Н, is acting at a point, 
and that an induction, B, is thereby produced. l 
B and H will not coincide in direction unless the matter is 
isotropic. Let н denote simply the ratio of the magnitudes 
of B and M: Resolve B and H along any direction z, 
— components being В, and H. 
en = | 


— 


Tbe ratio B. H, may be called the effective permeability 


for the direction z. It follows, then, from the above equation 
that the effeotive permeability is, in isotropic matter, the: 
same for all directions, and is equal to the true permeability 
s the ratio of the total induotion to the total magnetising 
oroe, - | 

Accordingly, if a transverse force, H,, is applied to any 
portion of a magnetic circuit, where a longitudinal force, Hz, 
1s acting, the effective longitudinal permeability will in 
general be altered in this ion, and hence also the total 
flux of longitudinal induction through every section of the 
circuit, For В, = и He, whereas in the absence of a 
transverse force: we should have B. = pz Hz, p denoting 
the permeability i the. resultant force 
V HJ + Hy and р. the permeability corresponding to the 
force Hz. Therefore the a of H, diminishes В, 
if р < их. us is usually the case; but with small forces the 
effective раци My be increased, and for certain pairs 
of values of Н. and. Н, it will remain unchanged. 

A notable example is the case of the transverse compenent 
of the magnetising foroe due to the. current round the 
armature of a dynamo.“ This must slightly lessen the 
effective permeability of the iron in the armature for the lines 
of induction due to the field magnet, and must also have a 
similar : effect on the Pepo which form part of the 
return circuit for the lines due to the current in the arma- 
tare. Besides this transverse component, there is, of course, 


~- * Bee Prof. В, P. Thompson's “ Dynamo-Electric Machinery,” fifth 
— = Le ^ also the works of Dr. Werner von Siemens, English 


the counter magnetising component which accompanies the 
forward lead of the brushes,  , | l 

Since the coil of every electro-magnet (except a uniformly 
and closely wound ring) gives a transverse component of 
magnetic force at nearly all parts of its field, it follows that 
the longitudinal permeability must be thereby more or less 
affected. In the case of very long oylindrical coils this 
transverse force is comparatively unimportant, being very 
small except near the ends, but in short coils itis by no 
means negligible, . 

An error of very small (probably negligible) magnitude 
will be caused by this effect in the determination of per- 
meability by the bar and yoke method. 

"There is a different method of treating the subject, which 
we will merely now indicate briefly :— 

Let there Бе а magnetising force, M, at any point in a 
piece of isotropic iron, and suppose an induction, Bi, ія 
thereby produced. If, now, a e ond force, Hy, is applied 
there will be a definite resultant force Н, and this will pro- 
duce a definite resultant, induction B. This B is the induc- 
tion, and, since the iron is isotropic, it will have the same 
direction as M. The direction and magnitude of. Н are 
independent of isotropy. Suppose, now, that Н; be regarded 
as producing an induction B., such that В, (existing before 
the application of Н;) and В, give В as their resnltant. 
Then we have to coneider the state of the iron with 
to the additional force, and it will be found to be curiously 
colotropic. E | 

The full investigation is too long to give here. "Various 
cases have to be considered, depending on the values of H, 
and H. In the moet notable case we find that if Н, is a 
generator of either of two oones, having the direction of Н, 
as their common axis, it. will experience а permeability equal 
to р, ; for any direction lying between the cones the perme- 


ability will b» greater than џ,, and for other directions less, 
In general, 
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A NEW FORM OF ALTERNATING CURRENT 
INSTRUMENT. 
Br ARTHUR О. HAP. 


е 


THERE are two sources of error in amperemeters and volt- 
meters for use in alternate current supply stations which 
have not reocived the attention they warrant, namely, errors 
due to change in the periodicity and wave form of the supply 


current. 

If the condition of supply is constant „it is 
especially important that the voltmeters should be free from 
errors due to the above causes. The usual practice at the 
present time ів to employ electrostatic or hot wire instru- 
ments. The former are open to the objection that the forces 
dealt with are so small that they are necessarily of very 
delicate construction, and further, cannot be made ss 
recording instruments, and the latter to the fact that they 
take tome time to come to their correct reading, and many 
of them vary considerably when placed in a draughty engine 
room. 

To overcome these sources of error and to uce an 
instrament ee at е е time have plenty Ee 
power in A тыша partt, кыш! e temperature error, | 
consume few watts, the writer has designed the following 
method a construction, which will be best desoribed by refer- 
enoe to fig. 1. 

M M is an electro-magnet built up of laminated plates of 
transformer iron, shaped as shown; the section for an 
ordinary instrument being about 8 square centimetres, the 
length of the limbs 8 centimetres, and yoke 6 centimetres, 
and is so made that the yoke can be easily withdrawn to 
allow the coils, P P, and 8 s, to be slipped on. The weight 
of the iron circuit is about 15 lbs. An iron core, м’, is fixed 
between the pole pieces, leaving an air gap of about 2 mm, 
on each eide. 

Between it and the pole pieces a coil of wire, c, carrying 
a pointer, is pivoted so as to be free to turn in this air gap 
against the action of springs or gravity. Round the iron 
circuit a number of turns of suitable wire, P P, are wound; 
these are connected to the source of supply, and form the 
exciting cirouit of the eleotro- magnet: over these an entirely 
distinct set of turns, 8 8, are wound, and the ends of these 
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are connected to the terminals of the pivoted coil, c, through. 


an adjustable resistance, R. | 


. It is, therefore, seen that the secondary current induoed 


in the в s turns by the alternating current in the primary, 
P P, passes through the pivoted oail, с, which is free to move 


in the magnetic field created in the air gap by the primary 
turns ; the coil turns through an angle which varies with the 
volts applied at the terminals of the primary, and the 
amount of such movement is indicated by the pointer on a 
scale in the usual manner. 

The number of turns on the primary coile, P P, and the 


TABLE I.—VOLTMETER.. 


Volts. 


Divs. def. on Inst. 
soale, From London From alternator | From alternator 
Electric mains 89 ~ 88 ~ 48~ 
59 0 0 0 
8˙4 10 10˙¹ 10° 
11°6 20 20° 20° 
15:0 30 30 30° 
204 401 39 95 40° 
25˙2 50: 501 50° 
30 6 60: 60: 60: 
360 701 70 70: 
420 80-0 800 80-0 
47-5 90: 90 90° 
h3:3 1001 99 9 100° 
58:5 1100 1100 11015 
03:5 1200 1200 120° 


resistance, R, are regulated according to the voltage of the 


circuit on which the instrument is to work. 

In order that the indications may be free from periodicity 
and wave form errors, it is n that the magnetic 
leakage should be small and remain constant; the air gap is 


0 20 40 60 
Divisions on Instrument Scale, 
mae. 2. 


therefore made small, and the secondary turns are wound on 

the lower half of the magnet limba, as far from the pole 

pieces as possible. 

. A voltmeter made on this plan is free from errors due to 
riodicity and wave form over a very wide range, as the 
gures in Table I. show. 
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The readings for column 3.were taken on an instrument 
working from an alternator with slotted iron core, having an 
almost flat wave form at a periodicity of 88 ~. Those in 
column 4 are for the same instrament working off the same 
alternator at a periodicity of 43 ~, and those in column 2 
are for the same instrument working on the mains of the 
London Electric Supply at an average periodicity of 83. 

The three curves plotted from the above figures lie exactly 
over one. another (fig. 2), and show that the alteration in 
wave form between the iron core armature alternator and 
that of the London Electric mains, and a change in peri- 
odicity of 50 cycles per second, make no difference in the 
readings of the instrument. | 

An amperemeter is constructed on the same plan, using 
the same iron circuit and moving coil, the primary turns 
being few in number, and of large section suitable for the 
carrent to be measured, or the turns, P P, may be similar to 
those used for the voltmeter, and are then supplied with 
current from a suitable series transformer, the pri of 
which carries the total current to be measured, the seco 
being connected to P P. The resistance, R, is replaoed by 
inductance. | 

One advantage of this method of oonstruction is that 
instruments can be supplied with two or three or more 
ranges; in the case of a voltmeter, by bringing separate 
windings out to separate terminals on the instrument, and in 
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carried out at Messrs. Elliott Bros., 101, St. Martin's Lane, 
who are the sole makers of the different types.of recording 
and indicating instruments, and to whom the writer is 


indebted for many valuable suggestions. 


22 


THE DOE PRIMARY BATTERY. 


Охрив the title of “The Doe Portable Electric Light and 
Power Syndicate,” a company is being formed to exploit an 
improved form of primary battery, the invention of Mr. 
W. S. Doe. As far as can be judged, there appear to be 
certain points of mechanical constraction in the cell which 
are decidedly good. Everyone who has had to deal with 

i batteries knows what exceedingly messy things 
they are at the best. What with leaky cells, badly fixed 
zinos and carbons, corroded terminals, and all the rest of it, 
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they, after a very short time, rus unmitigated disgust, 
especially as the pretensions of the inventors are almost 
always far from being borne out. Some of our readers will 
doubtless recollect the very early days of the fountain 
pen, and the lively appliances they were. The 
pleasure which was felt on withdrawing one of these 
| from the pocket and discovering that the ink 
А nearly all leaked out, was immense; now, however, 
thanks to proper mechanical skill having been devoted to the 


subject, perfectly tight joints and freedom from all the dia- 


sgreeables which were at first inherent in the appliances, 
have disa , and the result of good workmanship and 
design is perfectly tight screw-joints are obtained with- 
out of rubber washers, &c. So it will, we believe, 
be the case with portable batteries. The use of “ bailt up” 
cells made in namberless parts, ill fitting, badly designed, 


which are supposed to prevent the metallic connections from 
becoming corroded, 


ment that the electrolyte is such that polarieation is reduced 
to a point which has hitherto not been approached, is correct, 
another distinct advance has been made; but of this we, at 
present, are i The prospectus, like all other pro- 
spectuses of the kind, is full of ridiculous statements; who 
ever heard of a battery electrolyte that was “explosive and 
inflammable.” Yet it is thought to inform the 

blio that “ the electrolyte is a clear, colourless fluid, abso- 
ат Са to handle, non-explosive and non-inflam- 


We are als» informed that “it had been found impossible 
to get а primary battery that would maintain an even our- 
rent, all other primary batteries quickly polarising,” а state- 
ment which is absolutely untrue. It may, however, be 
doubted whether those who drew up the prospectus know 
what polarisation means, if we are to jadge from the follow- 
ing paragraph :—'* As evidence that this battery does not 
aisi it should be stated that, of the numerous batteries 
which have been in constant use in England for over six 
months, in no single instance has any sign of polarisation 
been ” which is simply downright nonsense. It is 
also claimed that for many purposes of motive power, where 
oil and gas are useless, the battery will prove useful; this 
remains to be seen. In the meantime we have favourable 
reports from the late Dr. Hopkinson, and Messrs. Houston 
and Kennelly, on the merits of the battery, about which we 
shall be interested to learn more. 


ingre although we must confess that the chief uses te 
the battery is intended to be applied are in the legiti- 

E price, 

430,000, f a capital of 40, 000, is altogether ont of 
all proportion to the value of such an invention. | 


SIDE LIGHTS ON CABLE ROUTES. 


I. 
As a study of what we may fairly enough call an unsuccess- 
fal intri we commend to the attention of our readers a 
report printed in June last by order of the Speaker of the 
Cape of Good Hope Parliament, headed “Copies of Com- 
munications that have passed between the Government of 
the Cape Colony, the Imperial Government, and the Eastern 
Telegraph Company, on the subject of a Deep-Sea Cable vid the 
Cape, with extension to Australis.” The frank audacity of 
some of the proposals advanced by the Eastern Telegraph 
Company and its backers would come as an amusing relief 
in the perusal of these letters were it only new, but for those 


cable necessary, thus entailing serious competition, 


March 22nd, 1897, ad 


The financial side of the pro 
.Pender asks for “an undertaking by the Governments con- 
., cerned that, for a fixed period, they will not subsidise any 


.ciple was, to tome extent, formally 


who have any knowledge of the methods by which in the 
East and in Australasia these companies have gradually 
acquired their к= monopoly, the freshness of the style 
has altogether di i 

To lay the matter clearly before those who may not care 
to wade through these letters, we may state shortly thàt 
they refer to certain made by the Eastern, Eastern 


Extension, and Eastern and South African Telegraph Oom- 


panies, to the Imperial Government, and to the Govern- 
ments of Cape Colony and of the Australian Colonies. Of 
these cable companies, the Estern and the Eastern and 
South African are practically one in all but name, and are 
both under the able management of Mr. J. Denison Pender, 
who is also a director of the Eastern Extension Telegraph 
Company, the interests of which are most closely allied with 
those of the other two companies, the Marquis of Tweeddale 
being chairman of this as well as of the Eastern Company. 
The community of interests above indicated obviously cal 
for joint action in cases of need. Now, for some years 
(sinoe about the time of the Transvaal difficulty), the tele- 
graph lines to the Oape and South Africa generally, have 
given much trouble, and caused mach dissatisfaction, owing 
to the frequent breakages; these lines run along both the 
east and west coasts of Africa, the Eastern and South 
African owning all those on the east, and a portion of those 
on the west coast. This conpany, therefore, suffers both in 
and credit, owing to the frequent interruptions, which 
might possibly make the laying of an opposition 
| reduced 
rates, and consequent loss. Sach a position clearly requires 


remedy. The allied Eastern Extension Company also. is not 


free from the serious danger of competition, should a cable 
over which they have no control be laid between Australia 
and Canada. This also requires attention. The papers now 
published by the Cape of Good Hope Parliament expose the 
manner in which the combined companies hope to find relief 
from the troubles. above indicated, but not at their own 


expense. : 
About the beginning of this year frequent referenoe was 


made in the press, many paragraphs appeared concerning an 
“ All-British cable to Australia, vid the Cape, and touching 
at various places en route, which, in return for “ certain 
privileges, would be laid by the companies above mentioned. 
The nature of these privileges is given in a letter dated 
by Mr. J. Denison Pender to 
the Chancellor of the Exchequer. In this letter, -after 


referring to the demand for “additional telegraphic com- 


munication between Great Britain and the Australasian 
colonies, quite independent of the Mediterranean route,” 
Mr. Pender ое that the combined companies should 
provide “cables between England, the Cape, and Australia, 
touching only at Gibraltar, Sierra Leone, Ascension, St. 
Helena, Durban, Mauritius, Rodriquez, and Cocos.“ In 
consideration of the above, the *pririleges " asked for are 
the following :—£25,000 annually for 20 years from the 
Imperial Government; an extension ру the Australasian 


 Governmenta, for at least 10 years, of the annual: £32,400, 


which they have been paying to the Eastern Extension Com- 
y for the last 19 years; also a aid of & double-wire 
line (about 1,000 miles Jong) between Cape Town and 
Durban, from the Governments of Cape Colony and Natal, a 
landline which, as the Postmaster-General of Cape Town 
pointa out, is equivalent to a кр subeidy of £12,000 
per annum. An underground landline service from London 
to Cornwall is also to be provided ; this will cost the Imperial 
Government at least £50,000. In addition to the above, 
it is stipulated that an annual subsidy of £82,000 for 20 
years Shall be paid if a branch cable be laid from the 
ychelles to Ceylon, touching at Diego Garcia on the way. 
having been set forth, Mr. 


opposition line connecting any of the places served at 
present by the associated companies. On their. side, the 
companies to undertake to increase their cables when- 
ever neceseary to meet public requirements. This prin- 
recognised by the 
Imperial Government, with the approval of tbe Austra- 
lasian Colonies, when the Eastern Extension Company's 
Sipgapore-Labuan-Hong Kong cable was laid in 1894.” 
"Ihe qualifying words, to some extent, are very much 
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‘needed here, as Article 7 in the agreement between Lord 
- Ripon (then Secretary of State for the Colonies) and the 
Eastern Extension, &c., Company, concerning the Singapore- 
Labuan-Hong Kong cable гора as follows :—** Notbing in 
this Agreement shall affect the right of Her Majesty's 
Government to grant to the Government of the Dominion of 
Canada, or of any Colony in Australis, ission to lay, or 
cause to bə laid, a submarine telegraph cable connecting 
. Hong Kong with Oanada or with Australia, provided such 
connection with Canada or Australia be completed within 
five years from the date of this Agreement, after which date 
the exception in this Article mentioned shall become null 
and void.” 

In Article 4, Her Majesty’s Government reserve the right 
to permit the laying of cables by others, if “such new cables 
should in the eee of Her Majesty's Government be found 
n in the public interest of Great Britain, Hong 
Kong, the Straits Settlement, or Labuap, or in the general 
interests of international telegraphic communication." . 

These айл ав well as the fact that no subsidy is 
mentioned in the Singapore-Labuan-Hong Kong cable 

agreement, show that it is always well to verify references. 
This attempt to confirm the existing monopoly of the 
‘allied companies would, .of course, if successful, have the 
effect of relieving both the Eastern and South African, and 
the Eastern Extension Companies, from the awkward position 
in which they at present find themselves. The Eastern and 
South African Company would be provided—at Govern- 
ment cost—with an efficient service to the Cape and Natal, 
and would also be freed from the danger of a competing 
cable. The Eastern Extension Company would no longer 
have to count with a competing cable from Canada to» 
Australia, and would, besides becoming independent of the 
ricketty landlines across Australia, also ensure the continuance 
-of the colonial subsidy of £82,400 annually, which would 
otherwise lapse next year. The suggested method of securing 
а monopoly, although sufficiently efficacious, and reaching 
the limits of any demand to which England could by any 
possibility accede, is not so thorough as that adopted by these 
allied companies in their dealings with other countries. For 
instance, to secure their interests in China against a com- 
peting American cable from San Francisco vid Honolulu and 
-the Spanish islands in the Pacific, the Eastern Extension 
Company, in return for providing an efficient service to 
Manila from Hong Kong (by moving their cable direct into 
the town) exact from Spain a prolongation for 20 years, of 
-an absolately.exclusive right to lay cables from Manila to 
Hong Kong, besides the landing rights on all the Spanish 
‘possessions in the Pacific. These rights, owing to the result 
of the war, are probably now of no value. | 
Jo turn again to the letters relating to the 5 of the 
allied com we find that, under date of November 12tb, 
1897, to the Ohanoellor of Exchequer, the Marquis of Tweed- 
dale repeats in a modified form that portion of Mr. Pender's 
letter which relates to п the cable from Gibraltar to 
Oape Town (the subsidy figuring at £20,000 per annum), 
also the request for landlines from London to Cornwall. The 
clause intended to shat out competition also recurs, but as 
regards the line to Australia, Lord Tweeddale writes :— 
„This proposal, if approved, would leave for after arrange« 
ment the continuation of the cables from South Africa to 
West Australia, and, in the meantime, would provide the best 
alternative means of strengthening cable communication with 
our African colonies by a cable landing throughout on British 
territory only, as well as placing the important islands of 
Ascension and St. Helena in telegraphic communication 
with Great Britain. | 

“The triplication of cable communication with South 
- Africa has been decided upon, not on account of any 
abnormal development of traffic, but because it has always 
been the policy of these companies to ensure the mainten- 
ance of communication between all points in their system, 
more especially between Great Britain and her important 
colonies; and although it is improbable that with two lines 
-of cable communication between South Africa and Great 
Britain the telegraph service ‘between these places would 

ever be totally interrupted for a long period, yet it is con- 
‘sidered that with three lines of communication the fear of 
_ total interraption would be entirely removed.” 

The extension from the Oape to Australia is thus shelved 
‘for a time. The admission that for satisfactory telegraph 


' 


ould ud Ned the Cape in 


letter is jastified by the information given in his note 


‘attached to a telegram from the Agent-General of the Oape 


to Bir Gordon Sprigg, under date Maroh 9th, from which we 
quote :—“ I have not as yet been able to obtain reliable 
information as to the total value of the South African cable 
traffic during the year 1897, but although it will not probably 
(owing tothe depression in the Transvaal) reach the 


Very 
high total of £300,000 attained in 1896, I have little doubt 


that it will exceed considerably the limic of £180,000 fixed 
by the late Sir John Pender as a paying revenue for the 
existing cables.” Mr. French, in this note, also protests 
against giving a practical monopoly to the Eastern Company, 
by which they would be in a position to refuse that reduction 
of the present rates, which will be expected from the com- 
pany in the near future. | 
- From the evidence given above, and from the notoriously 
unsatisfactory condition of the lines to the Cape, it seems 
clear that the Eastern and South African Company and its 
friends have a duty incumbent on them, not only to provide 
4 third cable, but also to provide it for their own safety ; free 
of subsidy or conditions. The gains from the cable traffic, 
as pointed out by Mr. French, are more than sufficient to 
warrant this, and as the only possible alternative route for 
such а cable in vid Ascension and St. Helene, it is monstrous 
to call on Her Majesty's Government for assistance in 
carrying out a work which their own commercial interests 
‘absolutely require. | 
- That these companies are not justified in the claim which 
they make for State assistance, the following figures will 
prove up to the hilt. Apart from the revenue derived from 
traffic, and to which Mr. French makes allusion, the Eastern 
and South African Company already receives, almost entirely 
from British sources, annual subsidies amounting to £88,000 
per annum, The African Direct and West African Telegraph 
Companies, in which the allied oompaniem are large shareholders, 
draw from the British and various other Governments 
annual subsidies amounting to about £65,000. Thus, alto- 
gether, the total at present paid in subsidies to the African 
cable ring amounts to more than £150,000 yearly; and they 
have already received in this way, quite apart from their 
traffic earnings, a sum exceeding 22, O00, 000. 
We do not include here the Eastern Extension ic) pea 
which we to deal with in а future article, but will o у 
remark that this partner in the scheme we have here expose 
has, during its existence, drawn well over $1,000,000 in 
subsidies, des having a reserve fund of more than 
£800,000 in hand. | 7 
. That the proposals made by these allied conipanies were 
even thought worthy of consideration by а Departmental 
Committee appointed by the Treasury, ы nothing beyond 
the influence which they possess iu official circles We are 
glad to notice that in the draft instructions to this Committee 
the following: “The Committee will understand that.in no 
case can an unqualified guarantee against subsidised oom - 


petition be given.” 
After that of the scheme, which entailed a prolonga- 


tion of the cable from the Cape to Australia, collapsed, the 
Agent-General, in & telegram to the Premier of Cape Colony, 
asks: “If All-British cable stops at Cape, and ‘proceeds no 
further, what contribution or subsidy are you pepe to 
offer— Committee awaits reply." The reply of Sir Gordon 
Sprigg, dated May 15th last, is perhaps the best which 
could have been made to the impudent demands of 
these “sturdy beggars,” and rans as follows:—“In 
letter, December 29th, company offered to lay cable 
without South African subsidy. As present traffic warrants 
third cable on basis of revenue laid down by Sir John Pender, 
feel sure South African oontributories to subsidy would not 
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entertain question of increase without satisfactory guarantee 
regarding reduced rates, as поют company must make 
concessions to meet legitimate public requirements.“ 


REVIEWS. 


The Indicator Hand-book.—Part I. By О. N. Pickworru. 
Manchester: Emmott & Co. 

Many engineers think they know all about indicating and 
indicators, but few are fully alive to the very many 
inaoouracies which occur in indicator practice, either in the 
springs, the connections to the cylinder, the leading off of 
the barrel strings, or the correct proportioning of reducing 
gears, this latter a most fruitful source of errors in diagrams. 
For all ordinary purposes of the steam user the reducing 
gear need not be absolately correct, for the chief use of tbe 


indicator is to keep a check on the valve motion, to detect 


faulty steam distribution, and it is by no means necessary to 
be always calculating power and coal coneumption ; but where 
correct coal or steam consumption is to be found in terms of 

wer, the indicator must be correct. In Mr. Pickworth’s 
ittle book he has sought to fully describe the indicator and 
its application, and to examine in detail the errors of the 
instrument itself, and the.errors above pointed out of faulty 
attachment and driving. Like everything else connected 
with steam engineering, the indicator has been a victim to 
high pressures and speeds, and has had to be gradually 
developed from the old form of McNaught and of Hopkin- 
коп, which were direct acting instruments, to its modern 
form, the essence of which is that the piston shall have a 
very small movement, which shall be multiplied by light 
levers to give the requisite pencil movement. 

Obviously, where the movement of a spring is thus mag- 
Dified, its errors of movement are also magnified, and this 
entails great accuracy in the springs. We hope it is not to 
to-day, but only a few years ago it was customary to soft- 
solder the springs into their heads. 
temper of the springs in the first place. In the second place 
a spring thus made was not likely to be absolutely accurate. 
It would not do to unsolder it. Oonsequently it became 
necessary to always niake a spring a little stiffer than it was 
wanted to be, and it was then reduoed to its proper strength 
bj bragh ng it ‘with a steel wire brush. As the brush could 
only. Гау. attack the outside of the helix, the section of the 
Spring :wite^-was made to depart 
Such springs could not, therefore, be considered first class. 
Now, t fis corfeot manner of making a spring із to nip it 
tightly in its heads entirely free from solder, and to reduce it 
to correctness by screwing tlie héads a little off or on, во as to 
alter the length of the helix. When oorrect the nip was 
made permanent, and not till then was the spring cut to 
correct length over its heads on their abutting surfaces. In. 
certain American indicators inspected by the present writer 
a few years Lago the springs were very distinctly faulty, and 
com y with English springs. Bat one very good 


from the truly circular. 


spring improvement was due to the Americans in the ball 
ehd of. the Orosby double helical spring. 

The author seems to have described every kind of indicator. 
There wasa time when the pur ot different styles of 
instrument oould almost have counted on one's thumbs. 
Now, all 10 fingers will not count the ordinary types, which 
are all described and mostly well illustrated, as also are 
reducing gears. 

We вее no reference to the name of Casartelli, of Man- 

› Who was, so far as we know, the first to place the 
of indicator springs on a sound and scientific basis. 


We are glad to be able to reoommend the book to those who. 


desire to get up the subject of indicating 

We trust that in Part II. there will ba more attention paid 
to the gas engine, diagram, which is not ised as it 
ought to be, to be a multiple diagram, and the result is that 
the indicated H. P. of a gas engine as usually found from 
one round of the pencil is far from being correct, The gas 
engine is absorbing power on all 5 explosive, 
and due 5 be 1 . 
ama. gus engine y takes an oh о every 
intake stroke, it is best to count, the explosive strokes when 


This destroyed the 


light, and when loaded to get at what the load per seis 
absorbing. In this way the gas engine lends itself very well 
to the finding of the power absorbed by any one machine as 
the explosions can be counted which are due to the machine. 
The author might well devote a chapter to this subject in 
the promised second volume, | 


Mechanical Engineers! Office Companion. By R. EDWARDS. 
London: Crosby, Lockwood & Co., 1898. cope 

Without finding fault with this book, which is & con- 
veniently small book of rules and tables, it seems to us that 
there was no special call for it. The chief set of tables is 
good, and consists of 22 columns of all sizes from y}sth to 
500, carried out as equares, cubes, roots, metrical equivalents, 
areas, circumferences, strengths at 20 tons per inch, Whit- 
worth thread sizes, and strengths and weights of iron. There 
are various other tables and rules for machinery proportions, 
and the whole is nicely printed and arranged. А feature in 
the book, which is at once convenient and noteworthy, is that 
there is an index at each end, just inside the two covers, 
where an index ought to be, and never is. 


ALUMINIUM AS AN ELECTRODE IN CELLS 
FOR DIRECT AND ALTERNATE CUR 
RENTS.* 


Br E. WILSON. 


= E (Concluded from page 435.) 

Тив experiments jn figs. 1, 2, 9, give results obtained with an 
exploring electrodó ах betwoen the plates in the electrolyte as 
in the first portion of this paper. The alaminium and carbon plates 
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cells were separated to } inch, and the two cells 
in series as in experiments (4) and (5) Table IV. The curves 
to this cell, and provision was made for obtaining the instan- 
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taneous values of the current in the cell, and the potentials between 
the exploring electrode and either the aluminium or the carbon 
plate. 4 33 


ө Communicated to the Royal Society by the late Dr. J. Hopkinsen, 
F. B. 8. Received May 11th; read May 26th, 1898. 
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In ag. 1 and 2, the Siemens dynamometer in the circuit regis- 
tered the same current, namely 3:97 amperes, but the frequencies 
are 16 and 98:5 respectively. We see that Jy second is too short to 
allow the effect we are looking for to fally develop since the ratio of 
the maximum coulombs is 1:47. On the otber. hand, if we examine 
tbe two sets of curves we see that at 98 periods per second the 
potential difference b:tween the exploring electrode and aluminium 
has a maximum value of 3:63 volts during the half period when the 
coulombs have the smaller maximum, whereas at 16 periods per 
second, the same maximum current is produced with a larger maxi- 
mum potential, namely, 6 27 volts. That the aluminium plate was 
an anode during the | | | 
а micimum, was proved by noting the direction of the electrometer 
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deflection, when the positive pole of a Olark's cell was connected to 
the insulated quadrant, and examining the observed direction of the 
deflection during the experiment. Experiments made upon the 
resistance of the elec:tolyte with two exploring electrodes, employ- 
ing alternate currents, show that at the temperature at which these 
experiments were made, namely, 134° for the 16 
C. for the 98:5 frequency, the resistance of a layer 
of area equal to the area of the plate "uae dns length equal to 
the distance between the electrode and the plate has a resistance of 
about 0063 ohm. The curves of potential in fig. 2 have been 
corrected for this, and the dotted lines show the results. The average 
watts dissipated by electrolytic b at the carbon and aluminium 
ne at 98°5 periods per second, fig. 2, are 0-69 and 4 5 respectively. 

з takes по acoount of the resistance of the electrolyte, and. has 
been obtained by taking instantaneous products of potential and 
current at 20 equal intervals during the period. Daring the first 
half period wcrk is supplied at the carbon plate on the average at 
the rate of 4'1 watts; during the second half period the plate does 
work on the system at the average rate of 27 watts. The aluminium 
plate returns practically nothing to the system. 


In fig. 3, the frequency is 101, the ratio of the maximum coulombs 
od is 17, and the Siemens dynamometer 
206 amperes. The a 


in the two halves of the 
in the circuit 


the potential curves have been corrected, the result 
the dotted lines. The average rate of dissipation of 

electrolytic hysteresis at the aluminium plate during the period 
153 watts, whereas at the carbon plate this rate is only 98 watts. 


the other half period the maximum volte are only 7}. 

The paper by Graetz already alluded to, deals with alternate 
currents; and two groupings of celis with aluminium plates as the 
опе electrode are given, whereby he proposes to rectify alternate 
currents. He gives 22 volte as the potential an aluminium cell is 


capable of opposing, and states that the current oould not be 


measured with a delicate galvanometer. The first grouping of these 


ее consists of placing between the poles of the alternator two 


in fig. 5 were obtained by observing the 
hall period when the maximum coulombs were 


: which work is done on z y to the rate at which work is done 


. eireuits in parallel, in each of which he places four cells in series. 


The poles are reversed so that in 0 
current will be positive, whereas in the other it be negative. 


The other grouping of these cells is shown in fig. 4, and the author 
states that he gets a unidirectional current in the cirouit z y. In 
this circuit he has o a direct current motor, and deposited 


copper. By su 
on the same curve, but with reversed phases, one can form an ides 


potential difference between the ends of a non-inductive resistance of 
wed, ah ona ЫШ the place of the ояр of four in the diagram; 
one р р o£ four ; 
each of these consists of a thin siaminfam sheet and s arbon plate, 
the opposed surfaces in a saturated algm solution having each 
10 square inches, separated by a of J-inch. In fig 
curve I., is the current in z у, when the current from the alternate 
current machine through the system was 3.96 amperes, as gi 
a Biemens dynamometer. Ourve IL is the carrent in zy, 
Siemens d eter read 104 amperes. The frequencies 
and 73 3, and the temperatures of the cells 25° С. and 44° 0: respec- 


rent can be chauged 
system as shown in fig. 4 will obviously be the ratio of the rate 
on 


whole system by the alternate current machine. If this is to be 95 
per cent., then only 5 per cent. must be dissipated in the cells. 


~ 


Scala of Amperes 
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small cells above nded to is perforated, ith small holes, but I have 
not noticed so much on in thé thi sheet. The eva 
tion of the electrolyte is i 


another 
the temperature is raised fairly bigh іа working. 


Two Aluminium Plates in Alum Solution. 


denser this metal with its film has with varying frequency, oe 
ture, and current. The aluminium plates in the two arge com a 

experimented u alum 
solution. The 
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parison two plates of ordi sheet iron of the same area and the 
same distance apart as in aluminium cell were placed in а 
saturated solution of alum and placed in series with tho aluminium 
cell, As before the circuit included a Siemens dynamometer and non- 
inductive resistance, and potentials were observed for different 
positions of the phase across the non-inductive resistance, and each 
cell, by aid of a Kelvin quadrant electrometer and revolving contact 
maker. Oa acoount of the irregular wave form of the curves of 
potential and current, the ratio per period of the retarned to 
the system by the cell to the energy supplied to the is given м 
а percentage. If the electrolytic process were perfectly reversible, 
we should expect the curves of current and potential to have a phase 
difference of ора rog period, if they were sine curves. An 
examination of le V. shows that maximum phase difference 
develops with the smaller currents at lower temperature, In experi 
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ment (e) the baximum amperes are 2 5, the maximum volts 63: The 
carve of difference has a maximum rate of change of about 
575 volts in „5; second, so that an ordinary condenser with maxi- 
mum current 2 5 amperes would have a capacity of about 72 micro- 
farads. We seo, therefore, that aluminium is suited 


were 
гра тен , separated j-inch apart, and each having 33 square inches 
su 


is possible in the country, but under present conditions it cannot be 
done in London. The tried the system in bis own ahop, so 
far, at least, as suggesting it. E man declared that it simply 
meant coming by the same train as heretofore, and spending the time 
in the street or public house. Their 's train would not fit in 
to the 7.30 start; their missuses would not them their breakfast 
at the early hour, and they could not 7 30 to noon without 
a break, after so early a breakfast. They would not even come to the 
shop and breakfast from 7 to 7.30 and then start, and the only result 
of the eight hours’ day was to 


experiments are given in Table VI, | everything. 
| Taste VI. 
У wean’ as | Jean? f Average avera 
| Max. given by as given by Tempera- Ratio per period of h йр аге a | 
3% EE Siewens dn degresa: ente. capplied d difference, dissipation | Alum solution in cell. 
М опе ocell коше meter. | каран | | cell per cent. period. 
| | Volts. , Amperes. | | Deg 
93 16 | wes 173 079 15 ` 25 5 78 Boda, saturated solution. 
». | 94 | . 217 1:03 19 | 25 31 Amm ” 
" 4 1 ee м 90 193 | 27 31 Potash »" 
м 97 6 vii 1:87 1:12 255 87 44 Boda " 
n 425 eee » 9 19 17 3 36 Ammonia 50 
п i 39 7 ees | 99 ТІ 19 43 90 Putash н 
Tb | 397 90 | 0585 ш 14 7 | M Boda Р 
" , 485 91 0°95 Sis 15 28 48 Ammonia " 
н | 429 в | - 05 3M 19 36 Potash + 
| | À - 
105 , 318 | 88 0:66 T 13% | 33 41 Boda, non-saturated solution. 
„ 491 92 0:685 "e 154 40 48 Ammonia н 
и 444 » 0 eee 16 2 6 36 Potash n 
43% 350 89 0 894 Su 15 96:0 70 " 
4:3 47°6 » в as 17 220 71 Ammonis n 
n. 450 » n T 173 140 65 Potash 1 
165 | 578 190 . 21 125 163 s0 | з Вода е 
181 | 557 117 s T % 21 21 3833 Ammonia : 
n | 488 | н » | n 203 | 1:4 | 28 tash н 
With regard to the ssturated solutions, one may say that at the If the eight hours’ day is ever to be a success in London, it will 
low frequency 7-5, Table VL, the results are not so good as at the seal Pads се ce ae ebd e pig Already over-crowded, 
high frequency 924, Table V. The non-saturated solutions also can they deal with the 7.30 men and the other men and women who 
show a better result with regard to efficiency at the higher frequency. ате now arriving at work at 7.30; and if they can is there a railway 
These plates were not specially formed with direct currents and board who will consent ? cha pasos I emn кише 
carbon cathodes before starting the above experiments. In a pre- the imbecility of most of our London railroad managers. 
liminary experiment of about one hours duration before the first A sensible article in the Figinser, commenting on the Times 
series at иу 93 in Table VI. were made, and starting with article, aske pertinently why the number eight, or any other number, 
clean po the maximum volts for the soda, ammonia, and should be used as a fetish, or to this effect? What may 
potash were, a few minutes after starting, 44, 21:5, and 32. The a shipyard in a bleak Hast Ooast 


maximam current was 048 ampere, and the phase differences in 
each case about 70°. The frequency was 23 and the temperature of 
each cell about 14° О. 


An experiment was tried in which two aluminium discs 6 inches 
diameter and separated Jths inch on an ebonite spindle were sub- 
merged to within $ inch of the centre in a saturated potash alum 
solution and rotated at 108 revolutions per minute by a small electric 


ii 


atmosphere. 
ioto good contact with the aluminium 
current through the electrolyte between the 
was 73, the temperature 18" O., and square root 
value of current about 1 ampere. No perceptible 
hase difference between and 
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greatly influenced by tom perature The metal aluminium with ite 
is suitable for use as the plates of condensers, if due regard be 


Erw o open. Ger M рер З 


ue 

It might in some cases be 

valent to a metallic resistance. 

boratory, Kin, ТЦ Tondon. ha * 
8 ge, ve given me 

Valuable assistance in the mental part, and in the working out 


of results. To these gentlemen I tender my thanks. 


THE EIGHT HOURS’ DAY. 


Tum Times corre 3t in Sunderland writes a description of a 
Муса] years’ experinient which has deen made by Messrs. Short 


that three ehifts of eight hours cost them less in wages unit of 


winter 


the hours’ question could be set free from the trammels of any 
number of hours. | 

As stated in the Engineer, it is not the nominal day 
the hours worked, but the amount of time devoted other than to rest- 


E 
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ing. The smith’s striker does not strike all the time. He stands 
idle full half or three-quarters of the day, for he could not work the 
day through without these intermissions. Similarly the domestic 
who ери her day by spoiling your breakfast at 8 a.m., and finishes 
by breaking the best china at 8 p.m., has not worked the enormity of 
12 hours with which such as John Burns credits her. Part of the 
time she has spent on a penny dreadful, and part in abusing you to 
her friend next door. Relief from a fixed day would ре clear 
the atmosphere and demonstrate to many thousands o ple that 
work and hours cannot be measured out to fit all men ali 


THERMAL EFFICIENCY OF STEAM. 
ENGINES. 


I. 


Im 1896 the Council of the Institution of Civil Engineers appointed 
a committee to consider and report upon the subject of the definition 
of a standard or standards of thermal efficiency for steam engines. 
There are two obvious standards and. modes of stating efficiency. 
One is the ratio between the heat converted into work and the total 
heat supplied, and this ratio may have two forms according as it 
includes the heat given to the engine or that contained in the fuel. 
In this system of stating efficiency there can be no unity, for we 
know it is impossible to utilise all the heat supplied to an engine 
even in a perfect and frictionless engine. The second system is that 
of comparing an engine with a perfect engine whose maximum 


efficiency is limited by the law whose expression ism = —— ^. 


To render clear what losses a steam plant is subject toa graphic 
diagram is included which shows the heat generated on the 
firegrate in the form of a broad stream from which definite propor- 
tions of its breadth are taken off by various smaller streams ed 
to indicate their direction, such as “ fiue logs,” radiation from boiler,” 
and во on, and other streams return from the various sub- streams and 
rejoin the main body, thus indicating where a heat return is made, 
as by the hot-well feed, the economiser, &c. 

The report deals with the steam engine proper, and tbis is defined 
as coming between the boiler side of the stop valve and the exhaust 
flange. Taking the celebrated Leavitt pumping engine, owing to its 
fully tabulated data and results, the graphic diagram shows that out 
of 183,600 heat units produced on the grate per minute, 131,700 go 
into the water direct; 10,000 are lost by radiation and leakage, and 
41,900 pass to the flue gases. Of thie 1,000 units disappear on the 
way to the economiser, 5,000 are lost by radiation from the economiser, 
15,750 are returned to the feed water, and 20,150 go off as waste 
in the chimney. The feed water carried 5,450 heat units to the 
economiser, and thus there were 21,200 heat units delivered from the 
economiser to the main stream, of which only 20,950 reaches the 
boiler, the remainder being lost in transit. In the boiler there is 
added to this a second return stream of 6,600 from the jackets. The 
steam which comes from the boiler derives heat therefore from three 
streams, and finally leaves with 159,250 B.T.U. per minute. Of this 
it loses 9,100 by steam pipe radiation and leakage, and the heat 
supplied to the engine is thus 156,150 units per minute 3 On 
the assumption that the exhaust steam is practically able to raise 
the feed to the exhaust temperature some 7,400 units may be 
credited to the engine although the actual return to the boiler is less, 
being only 5,450, but this is due to an excess of circulating water 
lowering the condenser temperature below that due to the pressure. 
The difference 1,950 is to be debited to the feed and con i 
gear, not to the engine proper. The engine is also allowed a speci 
credit of 6,750 units in the shape of jacket condensation returned to 
the boiler or 6,600 net. The net amount only is credited to the 
engine because the jacket isan appurtenance of the engine for ite 
benefit. The net engine supply of heat is thus 142,150 unite and 
only 27,260 are utilised as work on the pistons. The ratio is the 
thermal efficiency of the engine as usually understood, though the 
late Mr. Willans used the term to signify the ratio of an actual to an 
ideal engine. In the present case the efficiency is 0:15, and the heat 

I.H.P. minute is 221 B.T.U., the I.H.P. being 643. The figure 221 
з what the report calls the thermal economic value of the engine 
with a view to replacing the term water per I. H. P.- hour. 
Engine friction absorbs 1,870 B.T.U. The B.H.P. is 599, and 


142,150 | 
— 599 = 237, & figure the Committee recommend to be quoted 


in ascertaining brake efficiency. Assume now an ideal engine on the 
Rankine cycle (a Rankine cycle assumes a perfect plant, and no initial 
condensation, radiation or conduction, and no clearance, a feed 
at the exhaust temperature, and dry saturated steam, a level admission 
line on the indicator diagram, and adiabatic expansion down to back 
pressure with a level exhaust line at that back pressure) working at 
the same I.H.P. as the actual engine and the same initial and final 
temperature, viz., 359° and 100° F. It is then shown by another 
diagram that this ideal engine has a gross heat supply of 100,900 and 
returns 5,60) units in the feed. Its net heat consumption is 95,300 


27,260 


units per minute. Its thermal efficiency is thus 95.300 or 0 285, 
? 


equal to 148 units per I.H.P. as against 221 in the actual engine. 
The ideal engine thus becomes the Committee's standard of com- 


148 
parison, and the “efficiency ratio” is 0°67, or 221 which is what 


Mr. Willans called the 


thermal efficiency, and Prof: Osborne 
Reynolds called it the percentage of theoretical efficiency. 


The work of the Committee can thus be stated briefly as a reoom- 
mendation to state efficiencies and values in terms of B.T.U. 
I.H.P. per minute, and in directing how these values should 


found. 
(To be continued.) 


ZH 


HAWTHORN (VICTORIA) ELEOTRIO LIGHT- 


ING SCHEME. 


Tun following is taken from a report of the Electric Lighting Com- 
mittee of the City of Hawthorn, Victoria :— 
The system which found most favour with the expert advisers of 


. the committee is the alternating high tension transformer men, 
the arc and incandescent lighting being on the one circuit. the 


Alcock Co. and City Council's works the arc lighting is on a direct 


current circuit, and the incandescent lighting is on & separate circuit. 


The pressure is 2,080 volts at no load, and 2,300 volts at fall load 
and the total output of the plant is 180 kilowatts. The following is 
50 approximate capacity of other electric lighting works in the 
colony :— 


А. U. Alcock Co. ГІІ) eee eee eon 455 kw. 

New Australian 988 өз а» се 980 kw. 

Melbourne... ses -— yes "T" 819 kw. 

Bendigo m РА көз ks sis 75 kw. 

T. Draper & Co. Maa “ 4 -— 420 kw. 
The Hawthorn plant comprises :— 

8 Boilers, with pumps, water heaters, &c; 

3 Engines; 

3 Alternators and exciters ; 


8 miles of cable (lead and return); 

50 Arc lights of 2,000 O.P. nominal for street lighting, and an 
equivalent of 40,000 8-С.Р. E essei zie for 3 
lighting. The necessary transformers, ampere and vo 
meters, switchboard, and all accessories are provided. 

Tenders.—On June 24th, 1898, the committee received 15 tenders 
from 10 firms. The details accompanying each tender are very 


voluminous, some individual tenderers giving 30 type-written 
of foolscap and supplying a number of plans, all of which are 
open for Council’s inspection. ore coming to a conclusion which 


уер ;-— 

а Boꝛlers.— The boilers are of the Babcock and Wilcox type, each of 
100 H.P. arranged in one battery of two boilers and one boiler 
separately. The total heating surface of the three boilers is 2,674 feet, 
and the grate area 804 feet. Each boiler has six sections, com of 
six best lap-welded wrought-iron tubes, 4 inches diameter 18 feet 
long. They are to work at 150 Ibs. pressure to the square inch, and 
will be tested when erected at 50 per cent. above working pressure. 
The space occupied by the three will be 23 fect long, 19 feet 2 inches 
wide, and 13 feet high to top of steam opening. A full set of tools 
are also supplied. The committee found this type of boiler in use 
at the New Australian and Melbourne City works, and from evidence 
received believe them to be the most efficient boilers that can be had, 
thongh they are higher in first cost than the ordinary shell boiler. 

Water Heater.— In order that the boilers may be supplied with 
water at a tem ure to give an economic coal consumption a water 
heater is provided, guaranteed to raise the tem ure of 90,000 
gallons of water per hour from 32? to 200° F., and to do this the 
waste steam is used. The айе consists of 60 brass tubes, 1} 
inches external diameter and 624 inches long. These tubes are fixed 
vertically in а cast-iron cylinder 203 inches external diameter, 
through which the exhaust steam pe and raises the temperature 
of the feed water as it flows through the tubes to the boiler. 

Pumps.—The feed water pumps are G. F. Blake & Oo.’s make, and 
will deliver 1,512 gallons per hour. 

Steam pipes are to be of cast-iron, properly flanged and bolted 
together, and fitted with a copper expansion joint and all necessary 
steam and sluice valves. 

Smoke Stack.—The smoke stack is of ; - inch steel plates, 70 feet 
and 54 inches in diameter. The flue will be lined with fire b: 
and have a sectional area of 13 feet. The tenderer undertakes that 
the whole of the boilers, &c., shall be of first-class workmanship, and 
will be erected in a substantial manner. 

Engines.—The engines are built by McIntosh and Seymour, and 
will be of the horizontal tandem compound non-condensing centre 
crank type, with 12 inch stroke and 275 revolutions per minute, 
at an initial steam pressure of 120 lbs. per square inch. The 
diameter of the fly-wheels is 4 feet, and the face 124 inches. 
The mechanical efficiency is guaranteed at 92 per cent. The cm 
will not vary more than 2 per cent. from no load to full load. 
high pressure cylinder will be steam jacketed. The valves are 
provided with а patent adjustable seat to prevent leakage. The 
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governor the high tension main, both of which are laid in the same trench, the 
weights, which vary the point of cut-off by revolving the governor ~ high tension extending the full of the streets, and the low 
eccentric upon | tension three-quarters () of а mile each way from the Town 
can be adjusted to give practically perfect regulation without any Hall, assuming the generating station to be near thereto. 
ing load. The advantage of the low tension main is that transformers are 
Allernator.— The alternator will be manufactured by the tenderer, not required, and service lines can be taken off at auy place just in 
and will be of the single-phase type of 60 kilowatts capacity, with peus mm Ше M: 
eight poles. It will give a current of 60 cycles periodically, at 2,080 The prices are as follows :— | 


тр thet iron of high magnetic permeability, Olé Inch thick, each No. 1 Proposal— 
тр magnetic регтеа , 014 in lick, eac : 
piece being and kept apart from the adjoining piece by Баз атаса ша пата n ut^ e: о 
sheets of paper, to prevent eddy currents. Тһе windings will be boxes, d 
slotted into the circumference and held firm by wooden wedges. | £1161 10 0 
Provision will be made in the armature for allowing free circulation No. 2 P i 
of air in direct contact with the core and windings. The windings Mi юр —— 
vill be insisted to withstand 5,000 voli» buore being placed in the Total пиа таш; ' onal. 
machine. armature wi revolutions minute. E ; 
The armature will be ei 5,000 volts alternating, and no part of Add for laying say £180 in both cases. 
the machine will rise in temperature more than 40° C. above the To carry service lines from mains to consumers’ premises is ap- 
tem of the surrounding air after 10 hours’ run at full load. proximately estimated at £238 in either case. 
efficiencies will be:— Oomparing with overhead, the tenderer submite the following :— 
Fall lad  .. i a .. 905 per cent. Oable as per tender. 5 miles 7-16 .. £21010 0 
Three-quarter load ... Tm „ 890 „ ы a s 9 „ 7-18 .. 156 15 0 
load 90 eee eee eve 86:0 и и 600 oil insulators 690 eee 609 eee 132 10 0 
Quarter load eee 0 see 20 77 5 н ,» 130 poles, erected coe eee eee eee 438 15 0 
The total weight of the machine will be 7,600 Iba. All the parts Orossarms ... 2 vee ius aes 97 10 0 
Will be made to gauge, pes grita interchangeable. of bich will Painting eos eee 006 eee eve 65 0 0 
Beciters.—There are exciters, any one of w 
. ага to саса 15 three of the alternators. ciae о 3 n ye 0 8 
3 at 1300 revolutions pe ite one ee Scheme No. 3—Overhead 105 £1,101 0 0 
Switchboard.— board consist | of Proposal to Rum the Plant.—The tenderer offers to operate the plant 
blue Vermont marble, and will weigh 2j tons. wil tor three years, but finds a difficulty in fixing а price that will be 
11100 рава, And two feeder panels. alike fair to the Oouncil and himself. He therefore proposes to be 
Each panel will be fally f with ammeters, voltmeters, paid for a minimum consumption of 176,000 units, and he estimates 
switches, switch, transformers, safety switches, and the cost of producing this quantity to be £1,248 a year, or 17d. per 


lightning arrester. The switches and instruments are of burnished unit. The profit the contractor looks for is about £600 a year, for he 
beass and copper. The high tension switches are fully protected requires to be paid 2 454. per unit оп a minimum of 176,000 unite. 
from accident to the attendant, because the contacts are made at the The committee has not recommended this part of the proposal for 
m сс е panal The tenderer terms it а "safety board in every F „ ко bigh; 
i З an committee is of opinion the Council can operate 
Transformers.—The transformers are of the oil and in some lant at h cost. T timates mentioned in th li 
instances are larger than those mentioned in the fication. They 3 . en 


are tested to 10,000 volts between the primary and secondary Mr. Amot .. „£1,510 
The guaranteed efficiency of the transformers will be as follows :— un Lockley . и 
5 | | Tenderer sae ы 1,248 
Enel E moi Есі і Е 
Rated output. , full los at T load. | at 3 load. Ai load at OAH Ie Fair average. £1,396 
“Per cent. | Per cent. | Percent. Percent. | Per cent. Let it be assumed that £1,400 is a fair working estimate; add for 
600 watts ... 93:7 93 | 917 867 72:5 interest and sinking fund on capital £10,000, 6 per cent., £600; 
1,500 watts ... 95:3 951 946 91 80 5 which gives a total annual outlay of £2,000. 
"pe watts ... 96:3 96 3 | 957 93 2 85 5 In order to recover this amount the following must result — 
: 72,000 units privately consumed... 1,800 
Each transformer will be supplied with a primary switch and fuse 
bor іп а neat iron case with glaae front, — £2,000 


Arc Lampe (50).—These are of the enclosed long burning type, and The question for consideration is what probabilities are there 
will give from 80 to 100 hours’ of light with one trimming of anew that 72,000 units will be taken. One unit will provide energy for 
inch carbon. Each lamp has its own attached transformer. It is one 16-O.P. light for 16 hours. Assume an average of 4 units per week 


Furt List o» T8NDEBS. 


| | — 
Westinghouse. W Electric Co. a | Siemens. poo & Co.| Brush Co. [Austral Otis Johnson & Phillips. 
es И. осо ые TET d A r TT БЕЛЕ ee o t dl camem e er een: 
| 
' No. 1. No. 9. | No. 1. No. 9. No. 8. 

Boilers— £1587 0 0 | | | | 

4 8/£2,506 12 з Colonial, or 23,49 10 0 NIL, |£8090 00, NIL. |£1,900 0 01,867 0 041,701 0 0,£2,009 0 001,701 0 0 
ngli8 

TP MEN 
— J} | 
Bagines |01310 18 041026 8 21,785 0 sae о 0 £2,188 0 0 elm 8 0121.769 0 в £1,008 9 ori dem 0 1 о 041488 0 0 
Alternators 1,135 4 6 869 210 1044 0 0 1,600 19 d 2,268 16 0| 9112 0 0| 1,991 10 o 1,650 0 0 1,974 о O| 1,274 0 0 
Bwitchboard . 89) 7 6| 330 7 6 BULK 64010 0| 895 0 0, 5000 641 6 €96 о 0! 90819 0 480 0 0 48 0 0| 40 0 0 
00 аго lamps 54914 б 654914 6, SUM 897 10 15 © O 66310 99617 6 66 0 oj 05 o 0 75 00 7500 us 0 0 
8 miles cable їз 710 718 71 #07 5 0| 59819 0 665 0 854 8 эв 0 пвм o 618 0 0 бїз 0 0 618 0 0 
‚| 1159 12 9| 96417 9 1416 19 0| 3,967 з 0 9,699 15 0| 3,419 4 6| 3,596 17 6| 2579 5 6j 1,680 0 0 1,688 0 0| 1,688 0 0 
J ⁰ ООК — — — — —- 
194 0 14,811 18 5 £10,184 0 0|£3,990 17 | £8,882 5 0 28,070 17 6 £7,690 6 6 46,89 0 0 26,9068 0 0/£6,208 0 0 


| | | | 
4 iler 5 821178110 0/£8,240 7 6 £9,490 0 0.£11,972 6 049,750 0 0£9,900 17 6 £9,047 6 6 £8,000 . 018,890 0 0'£7,909 0 0 


Delivered. Delivered. , Delivered.| Erected. | Erected. | Erected. | Erected. | Erected. | Erected. On Ship at British Port. 


e 


claimed for the enclosed arc lampe that they will require 12,000 per house at 6d.—2s. а week. The large shops and hotels will take 
carbons per year less than the open type, and cost considerably less much more. 348 consumers at 26. a week, £1,800—the amount 
in attention. They consume from 430 to 450 watts, and can be required. Mr. Vasey, in his letter to the Council last meeting, 
adjusted to operate on circuits varying from 100 to 120 volts. stated the average charge to private consumers for May was 8s. 6d. 

ndergrownd Cables.—Two proposals are submitted, one con- The Council will notice the committee’s estimate is below this figure. 
templating Aigh tension mains only, from which wires will be led to The question now arises—Are 348 consumers available? It must be 
transformers conveniently on the premises of the consumer. remembered that there are approximately 550 buildings within the 
The other scheme involves a secondary low tension main in addition to area of supply, excluding all those having less than six rooms, and 
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from inquiries made the committee: has every reason to believe that 
their anticipation will be realised. 

There are 267 dwelling houses, 9 hotels, 242 sh 
b DE 4 churohes, 6 publio buildings, 1 coffee 
stations. | 

The committee therefore recommends the Council to accept the 
tender of the General Electric Company, subject to uch detail 
modifications in the specification as may be necessary. 


and offices, 
,9 railway 


— ———— — 


THE BRITIBH ASSOCIATION DISCUSSION 
ON MOTORS. | 


Pror. SmvAxUS THompson, in opening the discussion on 
electric motors, immediately plumped for alternating current 
work. If they looked all over the world, by far the greater 
proportion of machinery was being driven by alternating 
currents. Traversing one of Mr. Siemens statements that 
* alternating current motors refused to start without being 
synchronised,” the Professor said that may have been true 
10 years ago, but it was not true to-day. Another state- 
ment of Mr. Siemens that where power was wanted for 
short intervals, no economy could bs effected by electricity, 
was oontroverted by the speaker instancing the case of the 
electric bell and the electrico orane. Turning to Mr. 
Gibbings's paper. Prof. Thompson complained of it as giving 
a one-sided set of statistics ; he had suppressed all the data 
on the other side, $.«., relating to alternating current motors. 
The City of Frankfort, which had an alternating current 
station, had more motors on its circuits than Liverpool and 
Manchester pat together. They did not in this country 
realise what motor work was, because they were sticking to 
the continuous current. Why should all the Swiss installa- 
tions be equipped with alternating current machinery ? They 
had no patents in the way of continuous currents ; they rt 
what was best, and the result was that they had three-phase 
machinery going ahead iu that country, and we in this oountry 
were told that alternating currents were being considered. He 
would refer Mr. Siemens to the case of а factory in Switzerland 
which bad been equipped throughout with oontinuous cur- 
rent motors. Last year the whole of these continuous 
current motors were taken out and three-phase substituted. 
For the benefit of people in Bristol the speaker pointed out 
that Ballé, the Swiss shoemaker, had, for , endeavoured 
to compete with the shoe factories of Bristol and Leicester. 
Four years ago they substituted for their steam machinery 
electrio power on the two-phase alternating system, and now 
they could compete commercially with Leicester and Bristol 
owing to the cheapened production of their factory. 

Mr. T. Parker then appeared on the other side and 
immediately closed with the statements of Prof. тщш: 
The most prominent feature of Prof. Thompson’s address, 
said Mr. Parker, was his ignorance of what been done 
His firm, for 9 years had been 


the direot current principle, and these plants were being 

t up not only in this country but all over the world. Не 

а тык to subetitute in опе case preis a a plant 

or three-phase to give constancy in working. For varying 
loads, or where extra powers were required, three-phase plant 
could not compare in economy continuous current. 
Referring to Mr, Geipel’s paper, the author had laid stress 
upon the absence of commutators, also that the three-phase 
motors could be left running with considerable overload ; those 
were general statements, and were liable to give erroneous 
impressions, because nothing was said as to what they could 
do with continuous currents. 

Mr. Faraday Proctor endeavoured to clear away a mis- 
urderstanding that had arisen with regard to the intermittent 
use of electricity for machinery. When electricity was 
supplied from public mains the great advantage to a con- 
sumer was that he could use his power intermittently. Mr. 
Siemens was probably referring to the case of a user 
generating his own power. 

Mr. Baily thought that some little experience was necessary 
in supplying power and lighting from the same dynamos, and 
it was probably not worth while to risk the lighting. Mr. 
Siemens's figures лш to cost were interesting, because the 
problem frequently before them was whether to make 
electricity yourself or go on the town for it, 


Mr. W. H. Preece spoke of the various uses of motors that 
were made in the Post Office. After referring to the unfair 
use of monopoly that was occasionally made, Mr. Preece 
spoke of the adoption of electricity on the underground 
railways in London. The boards of the companies had 
decided to use electricity, and experiments were abont to be 
started to determine which was the best system. Vet ak 
would have an арш. of laying different 
before them, and it would be the best 
win, whether it was the three-phase 
Siemens had not told them how they protected 
lines in power transmission against lightning. 

tem with which he was connected he had surmoun 

e carrying current with barbed wire and he had reason to 
believe it had proved beneficial. То а local authority the 
load occasioned by the supply of motive power was of the 
greatest consequence. Ву Act of Parliament they had to 
maintain pressure on the mains the whole of the 24 hours, 
and if it were possible to use motors during the day sufficient 
to pay the working costs of the useless loads it would thereby 
enable them to reduce the price of light. In Bristol there 
was а great question some time ago as to whether the current 
should be supplied to the tramways from the сери 
mains, or whether the Tramway Company should supply 
themselves. If they could have come to terms the local 
authority oould have reduced the price of electricity to the 
community 1d. per unit. | 

Mr. Alexander Siemens, in replying to the criticisms raised, 
said that Prof. Thompson had overlooked the fact that he 
(the speaker) was closely connected with a German firm who 

d made three-phase work a speciality, and they could have 
utilised the result of their Still he stuok to the 
old-fashioned oonfinuons current. He looked upon the 
three-phase craze as a matter of fashion. Prof. Thompson 
had shown that he was not a practical man by assuming that 
electric cranes were used intermittently; the electric crane 
was the one tool in a workshop that was used most of all. 
It was difficult to make continuous current dynamos of high 
voltage, but in а great many cases three-phase currents were 
transformed into continuous currents. He considered 
Mr. Geipel's figure of 2 Iba. of ооа! too low. In Siemens’s 
works they had two men to look after all the motors, many 
of which were put on brackets on the wall, and they could be 
left ranning without any attention. 

Mr. Gibbings contented himself by observing that in this 
country continuous current motors were the only ones used 
^^ M? Geipel in lying, said one of the уш 

‚ Geipel, ng, one reasons why single- 
phase 1 motors had not been ado in this 
country, was that nearly everybody pat in inery suited 
to give high periodicities, w was a moat difficult 
problem when they came to motors. Had they adopted 40 or 
50 periods, their troubles would not have been great. He 
was pleased to note that all recent stations were adopting а 
ore gt sip d of something like 50. Railways were 
already g operated by three-phase currents, and many 
more would adopt the system. en they came to long 
lines, it was admitted that the continuous current was hope- 
leas, they were obliged to use three-phase for transmitting 
current, but there was no reason why they should not use 
three-phase motors. The difficulty of balancing three- 
lighting circuits was easily overcome. Не differed entirel 
from Mr, Siemens when he said that three-phase was 
only for transmitting ; they had already several instances in 
this country where it was used directly for motor work. 
The difficulty of starting three-phase motors was leas than 
the difficulty of starting continuous motors, 


CORRESPONDENCE. 


Re Pacifie Cable. | 


I see by your issue of July Ist last, you have been good 
enough to refer to the article that had ы ierit in your 
Journal on May 21st last, and which I thought was so good 
and to the point, that I took the liberty to bave it circulated 
throughout Australasia to all the Chambers of Commerce, 

he Press, and to all the Governments; in fact, I sent it to 
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all Governments who were interested, and their replies have 
been most encouraging во far as the Pacific cable and route 


are 

p But what I desire you to correct is, That I am repre- 
mot. the interests of the French Cable Company in Austra- 
asia н 


Will you now please state that I have long since sent in 
officially to the French Cable Company, and to the Aus- 
tralian Governments, that I no longer re nt the French 
Cable Company. My sole aim is now, as heretofore, to bring 
about the laying of the main Pacific cable, with Queensland 
зя its southern termini. 


Audley Coote. 
Sydney, August 16th. 


Mechanical and Electrical Exercise ! 


I should be obliged if any of your electro-medical readers 
can inform me whether it woald be beneficial, or otherwise, 
to combine mechanical with electrical exercise of the 
muscles, viz., to connect the terminals of an induction coil 
todamb bells or the handles of an exerciser bya flexible 
vire во that the contractions of muscles by the two agencies 
may synchronise, a slow vibrator being, of course, used with 


the coil, 
Chas. Roberts. 


= 


Aluminium Importers. 
Can any of your readers give me names of firms importing 


J. H. S. 


BUSINESS NOTICES, &c. 


Electrical Wares Exported. 
Van Енџиие Вирт. 90TH, 1897. Wrex ExprmG берт. 20TH, 1898. 


i 
{ 6 в. 6 в 
| Alexandria TY) t. Н 4 Adelaide eee . 1,150 0 
Teleg. ma vss «„ 20 0 
Amsterdam „ . 93 0 | Auckland 7 . 49 0 
{ Bangkok «, 110 0 | Bangkok e æ 956 0 
BW.. 300 0 e 0». 20 0 
| Bombay... ... 126 0 | Brisbane И . 160 0 
; Buenos Ayres... : LM о Buenos Ayres ... 697 0 
` Caloutts ses eo | Teleg. mat. 100 0 
Sap Town a ae 163 0 Onloutta TT 96 0 
X P . 4 wn „ 376 0 
Calombo a . 690 0 Chinde . 1,060 0 
Durban LII ee ee 2,025 0 Colombo... eee eee 102. 0 
, Ша... + 76 0 | Constantinople... . 45 0 
Malaga... ... . 20 0 eS 5 95 0 
Melbourne — .. . 85 0 Bay .. .. 300 0 
Port Elisabeth... —... 878 0 | Demerara. Teleg. mat. 82 0 
Rotterdam .. „, 56 0 | East Lon „ owe 1,058 0 
— жк. e 850 0 FI т еи 0 
eee 606 7 | Gothenburg ee ee 0 
Sydney... .. — . 685 0 | Hamburg . .. 400 0 
Wellington — ... — . . 102 0| Hong Kong.. . 148 0 
eee oe PE 0 
" Teleg. 0 
4 Teleph. mat. 146 0 
Paris сез 555 9 0 
| Rotterdam 4 19 0 
| Bt. Peters #66 90 0 
Ж mat. 71 0 
Singapore * 94 0 
954 0 
E Stockholm. Teleg. mat. 215 0 
8 ee0e . mat. eee 110 о 
Yokohama, — | 
cable... "T . . 14,315 0 
Total £6,584 0 Total £22,645 0 
Foreign Goods Transhipped. 
£ s. d. 
Perth eee [III eee 100 0 0 


,Daakruptey Proceedings.— On September 16th, проп 


^ the Glanamman Colliery, Glanamman, Oarmarthensbire 


. condensing. 
Lancashire 


| general арр an conjunction with Mr. A. A, 
Campbell Swinton, consulting eal engineer. 


Change of Address.—The offices of the Reflector 
Syndicate, Limited, will be removed on the 23rd inst. from 
89, Victoria Street to Grosvenor Mansions, Victoria Street. 


Electric Pumping at Arniston Colliery.— The directors 
of the Arniston Ооа! Company, Limited, along with a number of 
friends, assembled on the 16th inst. at their Gorebridge Collieries to 
inaugurate a large new electrical pumping installation which has just 
been completed there. The new pumping apparatus is electrical, and 
the plant now fitted up at the Amiston by Mesers. Ernest 
Scott & Mountain, Limited, Newoastle-on-Tyne, is said to be the 
xu ie of electric pumping, 5 in the alae 
steam engines, of the borizo compoun 
stroke tpe (o Robey) are provided for driving the dynamos, each 
engine g fitted with cy of the following dimensions:— 
Diameter of high cylinder, 162 inches; diameter of low 
pressure cylinder, a n inches; length of stroke, 36 inches; approxi- 
mate revolutions per minute, 84. Each engine is capable of giving 
350 indicated horse-power with 120 lbs. steam pressure when working 
„ which are located outside, are of the 
type. Each boiler is 30 feet long by 8 feet in diameter. 
There are two dynamos of the latest and most improved type, fitted 
with drum bar armatures, each dynamo being constructed to give the 
foliowing output:—Total watts, 200,000; amperes, 363; volts, 550. 
They are designed for continuous running. Each dynamo ie 14 feet 
long, 4 feet in width, 9 feet in height, and weighs about 20 tons. 
They mske abont 400 revolations per minute. The main switchboard, 
placed on one of the walls of the power station, is so designed that 
the current from one or other of the dynamos, or from both combined, 
can be used to meet any contingency caused by the breakdown of any 
part of the machinery. The heade of the Emily and Gore pits are 
about 1,000 yards apart. The pumpe provided to keep the mine dry 
are as follows:—Oae set of Scott & Mountain's improved 
pe of the three-throw type, fitted with rams 11 inches diameter 
18-inch stroke, at the Gore Pit bottom, to deliver 500 gallons 


gallons minute against a head of 450 feet—these pumps deliver 
through 1,200 feet of cast-iron pipes 6 inches diameter. a docis 
erent levels there is, of course, one 


by driving belte. For driving the a . 
delivers 500 gallons against 678 feed head, two 80-horse-power elec- 
tric motors are provided, the speed being a 


in length. 
composed of 37 wires, No. 11 8.W.G., and is heavily insulated with 
vulcanised India-rubber and armoured all over with steel tape. 
object in having four cables is to enable the installati 


ое засос tae oe If req 


pum 
the pit bottom is con 
of eable, each 1,130 

97 wires, No. 12 S. W. G., insu 
securely oleated to 
branch is taken os the Vg ee vea 5 
100-gallon pum ese са are oom wires, No. 13 
S. W. d. Pom Pie foot of the , 500 

water is raised in three lifts by 
along the pipes described to the “ the Emil 
Pit. From there itis pumped by the ring rosd, already mentioned 
along which the pipes are laid to the foot of the Gore Pit, where the . 
two 80-horse-power motors and the on pum 

lift up the Gore Pit shaft. At the top of shaft it is 
into Gore burn. This installation, exclusive of the 
tations, has cost about £12,000. In the 


James Maloolm, 


Е 
H 
: 


American-African Line resolved to place 
steamers on the Australian route also, hitherto served by sailing 
vessels. Regular loaders for Australia looked on this as an infringe- 
ment of their trade, protested without avail, and retaliated by put- 
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ting on steamers for Australia to coal at Cape Town, and to carry to 
South African ports at cutting rates of as much as 25 per cent. in 
cases. The American-African and the Union Olan Lines have 
resolved to meet this, and also to concede a 10 per cent. rebate to 
shippers giving them exclusive support. The British and South 
African Export Gazette, to whom we are indebted for this information, 
has taken up the matter seriously, and disposes of Sir Donald Carrie’s 
statement that the differences were inconsiderable between English 
and American rates. If so insignificant as Sir Donald would make 
believe, why cannot they be equalised, so as to stop further argument. 
Oar contemporary complains that the differences are such as to form. 
a serious handicap on British shippers, even before the present freight 
war. Bouth Africa, while the war continues, will be flooded with 
American goods, with which British goods paying full rates cannot 
hope to compete. While not blaming Sir Donald Ourrie for the 
present freight war, our contemporary considers that an earlier 
equalieation of rates would have prevented it, and this is clearly his 
fault for having neglected it, be having too long ignored the legitimate 
complaints of South African merchants as to the disparity in the 
rates charged from New York and from London. It cannot be said 
that the great English shipowners have ever extended the smallest 
sympathy or help to English merchants. Their position almost in- 
variably has been adverse to England. We аге glad to know that 
such action on the part of the P. & O. Company—a subsidised line 
which gives much lower freights from foreign than from English 
ports— will be made a subject for question in the House when next 
the vote for the subsidy comes up. 


* Household " Telephones. — Messrs. Gent & Oo., of 
Leicester, are just introducing to the market a very handy domestic 
telephone appliance. Where an electric bell system already exists, 
it is possible by this arrangement to add the telephone service as 
well without the addition of extra wires. It is only necessary to have 
near the bell pushes, an instrument consisting of a transmitter and 
receiver, and the neceseary hanging hook, and near the bell indicator 
an apparatus of similar appearance, or square base, with slightly: 


different internal connections. The bell, indicator, and pushes, can . 


be used as with only a bell system, it being easy to denote by an 
extra ring when one wishes to communicate with the domestics 
by telephone. 


Langdon-Davies Motors.—The Langdon-Davies Elec- 
trio Motor Company, of 101, Southwark Street, S. E., have issued an 
exceedingly neat catalogue of alternate current motors made by them 
under the Langdon-Davies and other patents. The attention ef 
power users is called to the advantages of the motors as compared 
with steam and gas engines, and a list is given of the various circuits 
throughout the country upon which the Langdon-Davies motors are 
now working. Photographic illustrations show machine and pattern 
shops with motors in position, also а corner in the winding shop, 
and others show the motors ow pre work. Among 
the other useful matter in this little of 32 pages we obssrve 
instructions for working the motors, a table of the odicities of 
supply currents in various parts of the country, and some general 
electrical notes for the motor-user. 


Large Electric Pumping Plants.—The pumping plant 
mentioned in our article last week was made by the Phoenix Dynamo 
Oompany, of Hubert Street, Leeds Road, Bradford. 


Liquidation Notices.—At a meeting of the old British 
Insulated Wire Company, to be held on Wednesday, October 19th, 
at Prescot, an account of the winding up proceedings will be given 
by the liquidators, Messrs. D. L. О and E. Tracey. 

The George Bullock Electro-Hydropathic Establishment, Limited, 
resolved on September 13th that as the company cannot by reason of 
its liabilities continue its business, it be wound up voluntarily. Mr. 


J. O. Langley, of 35, Bouth John Btreet, Liverpool, was appointed 
liquidator. ; 


Lists.—The Electrical Power Storage Company, Limited, 
has just brought out a revised edition of its useful catalogue of E. P. B. 
batteries. Instructions for erecting and working are followed by 
neatly illustrated descriptions of the various types of these well 
known cells for lighting, tram, motor-eab, and other branches of the 
electrical industry. 
сее ees send us a list of Svea incandescent 

рв. 


Partnership Notice, — Mr. Robert W. Blackwell 
announces that he has, as from the 30th inst., taken into partnership 
Mr. Philip Dawson, who has been an associate with him for some 
years past in his business of electrical engineer, mercbant, and con- 
tractor. The style of the firm will be Robert W. Blackwell & Co.,“ 
and the head offices of the business, which will be carried on as 
heretofore, will Ъз 39, Victoria Street, London, S.W. The new firm 
will take over all the liabilities of the present business and assume 
all the responsibilities of the same as from the 30th inst. 


Technical Education.—The syllabus of the East London 
Technical College, People's Palace, E., for the 1898-9 session is 
issued. The evening classes commence next Monday. Copies may 
be obtained from the Director of Studies. 

The evening classes at the City and Guilds Technical College, 
Finsbury, in mechanical and electrical engineering and other subjects 
for the 1898-9 session will open on Monday, October 3rd. Pro- 
grammes сап be obtained at the College. See our Official Notices 
this week. 

Ihe King's Collcge electrical engineering classes will commence on 
October 10th, and special attention will ba given to electric traction. 


ELECTRIC LIGHTING NOTES. 


Alloa.—At a recent meeting of the Burgh Commissioners, 
Messrs. Buchan & Hogarth, electricians, Edinburgh, wrote asking to 
be allowed to provide specifications for the lighting of Alloa by elec- 
tricity. Bailie Arrol intimated that at next meeting he intended 
moving that a special resolution should be adopted for the electric 
lighting of the town, and that the Council should apply for a pro 
visional order. 


Ayr.— The electricity accounts just issued show that the 
income on the revenue account for the year amounts to £2,444 15s. М. 
as against £1,970 12s. last year, an increase of £474 3s. 5d. The 
expenditure for the year was £1,966 63. 2d.,as against £1,986 1s. last 

ear, a decrease on this year's working of £19 14s.10d. The credit 
се on the actual revenue account amounts to £478 93. 3d., and 
this is carried to the net revenue account to meet interest and 
sinking fund. It falls short of this by £1,155 6s. 114, which 
5 has been charged against the general police rate. The 
sinking fund now amounts to £1,154 0s. 9d. The Lighting Com- 
mittee is ascertaining what course Edinburgh is adopting ing 
the Zipernowski patente before resolving upon its line of action in 
regard to Mr. Martin Rucker's claim. The mains are to be extended 
down several thoroughfares upon Mr. Faller’s advice. Mr. Fuller 
has complained that local wiring firms have connected consumers to 
the street mains without his knowledge, and without putting in a 
meter. If this happens again the Council will prosecute. 


Backbarrow.—The Brush Electric Lighting Company, 
which, says the Whitehaven News, recently purchased houses and 
land, together with extensive water rights, at Backbarrow, has not 
yet commenced active operations there. Parliamentary powers were 
obteined some time ago to lay mains from a central installation at 


, Backbarrow, over several miles of road, extending as far as Grange 


and Carnforth on the one hand, and to Ulverston on the other. The 


` company intends to convert the en of the Backbarrow waterfalls 


(where the whole volume of the river Leven has an abrupt drop of 16 
feet) into power for driving huge dynamos, which are to be supple- 
mented by smaller ones, driven by turbine wheels, supplied from а 
point higher up the river, and these dynamos are then to charge a 
series of accumulators, which in turn will supply electricity, not only 
to the immediate neighbourhood, but also to the surrounding towns 
and villages embraced in the area covered by the Parliamentary 
powers already obtained. The company has invested over £30,000 in 
purchases of property here, and the paper mentioned says that it is 
clear they are in earnest about the undertaking. 


ка реше x иип and Countess 
Ca isit Belfast otober 18 ot i 
ipiius electric light station at Albert Bridge. ^ 7O il 


Lords, 

The Bill came before the Examiners on July 27th, when the necessary 

в were submitted, proving compliance with the 8 Orders. 

e limit of time for the deposit of petitions against the B 

on August 1st, upon which | & petition мали was deposited by 
the London Electric Supply Corporation. ere being a Sessional 
Order of the House of Fords that no Provisional Order Confirmation 
Bill brought from the House of Commons shall be read a second time 
after June 28th, it was impossible that the Bill could: be read a 
second time. The Board of Trade made every effort to 
Chairman of Oommittees (Lord Morley) to move that the order 
suspended, but without success. Mr. A. Lafone and the vestry clerk 
also waited upon Lord Morley and fully explained the 
that the reason of the Bill being so late was due to the fact that м 
the Ohairman of the Committee of the Oommons, to which the Bill 
was referred, had voted the second of the Bill, the 


As а result, it was necessary for the Vestry to apply afresh 
to the Board of Trade for a provisional order, and the committee 
made a recommendation to that effect. This proposal was unani- 
mously adopted, as was also a resolution аа ai а special meeting 
to deal with the question in compliance with the Blectric Lighting 
Acts. Oa the recommendation of the same committee the Vestry 
resolved to inform the London Electric Supply Corporation that they 
disapproved of certain works proposed to be carried out by the com- 

any in Bermondsey New Road, Star Corner, Grange Road, Bps 
Road, and Jamaica Road, in so far as they related to the laying of low 
tension mains in those streets, and to the layiog of mains on both 
sides of the streets specified. It was also decided to inform the 
company of the Vestry's intention to again apply for electric lighting 
powers. | 
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Bradford.—The following figures regarding the muni- 
cipal electrical u Е : 


gas 
department. Turning to the electricity department, he said that a 
heavy expenditure had been incurred, and the proceeds were possibly 
not quite so large as was at one time anticipated. The total income 
for the half- с June i Ген мше ЫЛ 14s. 7d., as о. 
m e e previous year o 
„„ of £839 2s. 4d. The total 
the half-yzar, which included interest and sinking 
£7,907 4s. 5d., as against £7,061 2s. 1d. for the corre- 
profit for the half-year was therefore £1,658 
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cent. 


2 
By 


tembar, 1889, to 

June 90th, 1898, after paying interest and sinking fund, amounted to 

£18,991 10s. 8d., and total amount written off for depreciation 

had been £7,307 15s. 6d., leaving the sum of £11,083 15s. 2d. to be 
as Council 


y of £168,506. The net profit 
—after d sinking fund—showed 18s. 7d. per cent. 
for the half-year. the June and December half-years together, 
the trade profit was £11,784 2s. 3d., representing £7 168. рос 
per annum on eapital outlay. Of course it should be taken into con- 
sideration that the consumers had been receiving their incandescent 
y amounted to a reduction of the price of 
the current. If the desires of some members of the committee had 
prevailed it was certain that instead of even a small profit of 18s. 7d. 

cent. the balance-sheet would positively have shown а loss. The 


Bristol.—Mr. George Pearson, the chairman of the 


Bristol Electrical Lighting Committee, is not one whit optimistic, ' 


bat in a recent interview he states that the progress of electric 


lighting in Bristol has much exceeded anticipations. “The success,” . 


E. 


remarks, is best by quoting the cost of manufacture and the 
for the years the station has been in existence. In the first 
spent £2,184 for manufacture, that was for five months’ 

the revenue for that period amounted to £1,594. The 
ve spent £5,849 and the revenue was £6,454, thus show- 
the revenue overtook the cost of manufacture in less than 
In 1895 the cost of production was £5,825 and the 
amounted to £9,844. At that period the suggestion for a 
the rates towards electric lighting disappeared 

the most sanguine supporter of the scheme never 
from such contribution during the first three 
. For the year 1896 the cost of manufacture 
revenue grown to £14,863.” We then,” 
“had to take an odd three months as we 

to make up our accounts to March 30th instead of 
object being to bring the acoounts to the same date as 
other accounts. 
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increase the public lighting, and the Council gave its sanction to 
inen public lamps from 100 to 300, and the Electrical Com- 
mittee to reduce the price from 44d. per unit, which 


felt they may reasonably reduce the price to the 
sumer by ld. We made an estimate of the probable 


March, 1898, 
1899, have 


on 

to the 

is hoped, will be y 

In 1893 the Electrica] Committee had 7,465 lamps installed, 
8 


т on August 12th, 1898, 
on, if anything a little faster than ever. As to 
the capital account, it stood on March 20tb, 1898, at £160,000, and 
the total loan sanctioned for the completion of the works amounted 
000 ing the time that the concern did not earn a profit, 
from the city in rates, in aid of the undertaking, а little 
Binoe the works had been established there has been 
been, Ааа principle, and up to March 25th, 1898, £16,120 
has been out of the profits of theundertaking. By theend of 
pay a farther sum of £3,720, so that 
when that is done, £20,000 will have been repaid out of the borrowed 
in are Mr. Pearson acknowledges the advantage they get over а 
vate company in such a concern, as, instead of paying 5 per cent. 
or 6 per cent, on borrowed money, they don’t pay more than 34 per 
dent., and the percentage is decreasing from 34 per cent to 21 per 


cent. He is qaite hopeful that in a few years’ time the private light- 
ing of Bristol will be electrical, as be believes electricity at 4d. per 
unit and gas at 2s. 2d., means that electricity, economically used, is 
cheaper than gas. TE 

The Electrical Oommittee will join with the other municipal 
authorities and companies in resisting Mr. Martin Rucker's claims re 
the Zipernowiki patente. 


Brentford.— The District Council on Wednesday 
resolved to apply for a 8 order to light the town by elec- 
tricity. They have ved to establish a dust destructor, and the 
heat will be utilised in connection with the lighting. 


Brighton.—Brighton proposes to spend a further sum of 
£56,300 on electric lighting during the next two years, and Mr. 
Ducatt held a Local Government Board inquiry into the matter at 
the Brighton Royal Pavilion on Wednesday last week, when it was 
i ponds that the amount proposed to be borrowed was larger than 

been borrowed before, and that arose from the fact that the 
Local Government Board had asked that these loans should be 
applied for before the iture was incurred. The present debt 

the Corporation on the electric lighting account is £206,076 7s. 94., 
while an additional £11,426 had been sanctioned but not yet taken 
up. The electrical engineer (Mr. Wright) explained that about 450 
new customers for each year were ex during the next two 
years at any rate, and sufficient capital been provided to supply 
their wants. No one opposed the application. 


Burton-on-Trent.—The Council will join with others 
in resisting Mr. Martin Rucker's claims re Zipernowski patents. 


` Canterbury.—Mr. Stephen Horsley, M. I. C. E., who repre- 

sented the Canterbury Town Council at a recent gathering of the 
municipal engineers at Edinburgh, has just read a paper to his 
Council on “The Electric Lighting of inburgh.” Mr. Horsley 
descrived the chief points in the system, and the success with which 
it had been operated. He advises Canterbury to see whether free 
wiring cannot be introduced. The Council has thanked Mr. Horsley 
for his trouble in the matter. 


Cardiff.—The Local Government Board has consented to 
£28,125 being borrowed by the Corporation for electric lighting pur- 
pe and £509 for extension of electric light in Newport Road. 

he statement of accounts just submit:ed by the borough treasurer, 
also details how there is included in the overdraft of £206,581 ex- 
pended on capital acconnt, which will be included in the next issue 
of Corporation stock; £34,981 on electric lighting account, render 
their account of this year. The Corporation bave, it is understood, 
obtained borrowing powers, and these include, in respect of 
electric tramways, £261,510. 


Carlisle.—At Friday's meeting of the Couucil, Mr. Scott 
said that the electricity works were making good progress, half the 
cable had been laid, 11 out of the 25 standards required had been 
erected, and all the arc lamps delivered. The engines and dynamos 
were ready for erection, the only delay had bsen in supplying the 
boilers; but Prof. Kennedy was threatening to put in force the time 
clause of the agreement, and he hoped the light would be ready 
towards the end of November. One thing he wished made public; 
the Committee did not intend to wire private houses, so as not to 
interfere in any way with the tradesmen in the city. 


Castleford.—This growing industrial centre, 10 miles 
from Leeds, has decided to go in for the electric light. 'The Urban 
Council has ordered the clerk to apply for a provisional order. 


Chelsea.—In his annual report (1897-8) to the Vestry, 
Mr. T. W. E. Hi 8, the surveyor, says that the number of houses 


in Chelsea lighted by electricity for the last three years was as 


follows :— 
1895-6 186-7 1897.8 
Chelsea Electricity Supply Company 777 1,032 1,243 
London Electric Supply Corporation (?) (25 (9) 


The pressure records of the Chelzea Electric Supply Company have 
been examined from time to time, and their high standard of 
efficiency bas been fairly well maintained. The question of lighting 
Kensal Town by electricity was undet consideration during the year, 
bat the Vestry.seemed to consider that the initial expense wae too 
great. At the end of the financial year, Mr. Higgens reported upon 
the advisability of obtaining motor dust vans, but the matter is still 
under consideration. 


Chislehurst.—At a meeting of the Parish Council some 
days ago, a letter was read from Messrs. Edmundson, acknowledging 
the letter consenting to the company laying down the proposed mains 
for electric lighting, and accepting the conditione to make up all 
highways and pathways interfered with to the satisfaction of the 
highways surveyor, and also to keep the same in repair six months 
after the work had been executed. 


Cleckheaton.—The Electric Power Distribution Com- 
pany has asked the District Council if it will agree to its propcsed 
application for electric lighting powers. 


Clitheroe, Lancs.—At the present time electric light is 
used at only one place in the borough—Cunningham’s Cycle Works. 
A new mill, which is being re-started after lying idle for many years, 
is, however, having а special plant put in on a fairly large scale. 
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Colwyn Bay and Colwyn.—The surveyor is to bring 
before the Works Oommittee a scheme for lighting the main road by 


ty. 

The Public Works Loan Board have advised tbe Oolwyn Bay 
District Oouncil, agreeing to make an advance of £1,564 for electric 
lighting purposes. The clerk of the Council has been directed to 
рее with the matter. 


Cromer.—The Urban District Council has appoiuted 
Messrs. O'Gorman & Oosens-Hardy engineers for the electric lighting 
scheme which is now in course of preparation. 


Cupar.—The committee which has been going into the 
matter cannot recommend the purchase of the gasworks at the price 
rly ерер by the company. The committee received an offer from 
Edmundson's Electricity Corporation to put down an installation for 
5 шан а to light the eid f and ше ояд Een ata 

exceeding that at present ог gas g: com- 
mittee laid the terms of the bs before the cil last week. 
From the tone of the discussion it seems that the electric light 
question will be more fully discussed shortly. 


Dufftown.—The installation of electric light at Mortlach 
bas now been completed. The ij ara php by a Pelton 
wheel by water taken in metal pipes from Nether Cluny dam. There 
is 200 feet of head, and consequently an enormous A азун and this, 
applied to the wheel, produces about 20 H.P. dynamo is by 
Messrs. Oro & Oo. There is a set of 53 cells to give four days’ 
supply for incandescent lamps of 16 О.Р. each. At the switch- 
board current is controlled for lighting the distillery, Dullan Brae, 
ans € brewer's house. Messrs. P.O. Middleton & Co. carried out 
e WO 


East London (Sonth Africa).—The Harbour Board 
have decided to an offer of the Town Oouncil to erect electric 
lighting plant for the harbour works, the Council having quoted the 
charge for the light in the first instance at 9d. per unit. The 
Board's plant will cost about £2,800. 


Edinbargh.—In the first 15 weeks of 1895-96 equal to 
10,450 8-candle-power lamps were joined on, and 16,739 were applied 
for. In the corres ing weeks of 1896 97 4,875 were joined on 
and 16,718 were applied for. In 1897-96 for the first 15 wet ks 8,882 
8-candle-power ope were joined on and 26,208 applied for. In the 
present year, says the Scotsman, the Committee have joined on in 15 
weeks оо ка eg 14,044, and had applications equal to 29,490 
8-candle-power P Daring the same od the consumption in 
1995-96 was 40,040 units; in 1896-07, 92,312 units; in 1897-98, 
185,021 units, and for the same period this year it had been 375,628 
unite—showing a steady increase from year to year for the first 15 
weeks of about 100 per cent. The increase for the whole year of 
1896-97 over the previous year was 86 per oent., that of 1897-98 over 
1896-97 was 88 per cent., and so far this year promised equally 
well, and it was estimated that there would be an output of 75 per 
dent. over last year. Taking it at this there would be 3,463 558 units 
sold for private lighting at an average price of 315d., giving an 
income from that source of £45,459 3s. 10d. The public lighting 
being £9,940 and £50 from other sources, they had a revenue 
of £55,449 3s. 10d. The total expenditure was estimated at £43,949 
Bs. 104., including 219,190 for interest and sinkiog fund, thus leaving 
а surplus of £11,500. Of this sum the Committee recommended the 
Qouncil to put £7,000 to the reserve fund, raising it at the end of 
ber er year to £15,000. The balance of £4,500 went in relief 

та 

The Town Oouncil has decided to fix the minimum charge for 
private cogsumption of electrical energy at the rate of £1 per 
annum. 


Treasurer M'Orae last week put before the Council reports by 
various Committees as to the estimated expenditure for the current 
year. The increase in revenue from electric lighting is pot at 
£18,795. The expenditure on electric light is estimated for the year 
at £130,500, an increase of £83,600, 


Eton.—A short time sgo the Eton Urban District 
Council appointed a committee to report upon the mode of lighting 
the public streets with . The report was submitted on 
Thursday evening last week, and was to the effect that the cost of 
electric light, in accordance with a scheme set out in detail, would be 
£180 per annum, as against £110 now paid for gas, and also that the 
Windsor Blectric Installation Company would require a guarantee 
from the Council to use the light for a certain number of years in 
return for expenses incurred in erecting brackets, standards, lamps, 
&0. ane report was олш Dy Пы memberi and ш qoe end tt ! 


Farnham.— The committee appointed to consider electric 
lighting for the town has decided to obtain expert advice. 


Forfar.—Messrs. John Lowson, jun. & Oo., Victoria 
Linen Works, Forfar, havo decided to light the whole of their exten- 
sive factory with electricity. The work will be commenced in the 
course of a few weeks. Messrs. Laird & Oo., Canmore Linen Works, 
Forfar, were tho first to introduce the electric light into the town, 
and it has worked very successfully at their works for over 12 


years. 
Frodingham.—The District Council will apply for powers 

for lighting the district “ by gas or electricity.” 
Greenwich.—The Board of Trade has consented to the 


Hack ney.—Last week the Vestry got to business in regard 
to electrico lighting. After discussion, Mr. Robert d was 
selected from among several names put forward, to prepare and 
submit, for a fee of ‚а report under the following heads:—(a 
On a combined scheme of electric lighting and dust destructor; (b 
for electric lighting only, without a destructor; (c) for the supply of 
electricity ei by a combined scheme or otherwise, within the com- 
pulsory area only ; (d) for the supply of electricity either by а оош. 
bined echeme or otherwise, over the whole area of the parish. The 
report to also give an estimate of the cost of carrying out the schemes 
under the above heads, and also the cost of maintenance. The Vestry 
reserve to themselves the power to carry out the work contained in 
such report either with or without the assistance of the engineer sub- 
mitting the same. The Moderate on the Vestry who have 
on from the very commence- 


y 

gressive , Which is pushing the scheme forward, a good 
workaho ma ai for se the various questions that will neces- 
sarily arise, ise in 

trouble in the Town over the matter. This state of things will 
doubtless continue until the installation is to show signs 
of success, and then we shall see what we shall see— whether the 
scene is pig-headed or whether the opponents are open to con- 

f | 


. Hanley.—A Local Government Board inquiry was held 
on Wednesday last week, regarding the Council's spp icanon for 
sanction to borrow £4,000 for purposes of electric lighting. The 
town clerk said that there were 363 private customers at present, and 
they were rapidly increasing. The present application was made 
with a view of providing additional feeders to the central area of that 
town, known as the compulsory area. It was to relieve the present 
ressure on the mains caused by the increased consumption. Mr. 
, one of the electrical engineers, produced diagrams showing 
the number of private lamps and the increase monthly during the 
past yeer. The private lamps were equal to 25,750 lampe of 
8-O.P. They wanted a new high tension feeder. Mr. Lobley said, 
while having the ground open they wanted to take advantage of that 
to lay down ох аваси mains. The application was to 
"The бошой will join with other interested parties in resisting M 
un er k. 
Martin Rucker dine 


. Hull.— Last week the Eleotrio Lighting Committee oon- 
sidered tenders for a new engiue (750 посве po Ten, two Lancashire 
boilers and dynamos for the new station in Soulcoates Lane, and in 
connection with Bast Hull extension. It was decided to accept those 
of certain firms, subject to inquiries being made by the chairman, 
deputy-chairman, and electrical engineer. 


Hythe.-Mr. Risch, of Folkestone, has offered to draw 
up a scheme for supplying electric light to the town, free of charge, 
on condition that, if the scheme was adopted, he was appointed elec 
trical engineer to see the work carried out, and afterwards remained 
inc of the works. The whole matter of electric lighting was 
ref to a committee, consisting of the whole Oouncil. 


" Johannesburg.—The lighting works, for the extension 
of which new bonds have just been issued, were taken over by the 
Town Oounoll in April, 1895, since when fair progress has been made. 
The amount of electricity generated monthly has grown from 20,000 
to 76,000 units, and the gas plant has also been greatly extended. 
The Council has at present 600 electric current consumers and 388 


gas consumers, whereas when the undertaking changed hands, the 
consumers numbered 96 electric and 987 gas. The public lam 
have incre from 104 to 435 gas lampe, from 19 to 684 electric in- 


candescent lamps, and 47 arc lamps have been added. The private 
electric lamps in use and connected with the Council's mains are equal 
to 30,000 lamps of 8 candle-power each, as against 5,000 when taken 
over. 


Kingswood. The Local Government Board has informed 
the Council as to the form of application for sanction to borrow 
money for purcifasing the electric lighting plant. 


Kirkcaldy.—The Town Council met the other day to 
consider the proposal of the Corporation to take up electric 
lighting and tramway schemes. Letters were read from the local 
company offering to take up the schemes, and allow the Oouncil to 
take them over at the end of 35 years at a cost fixed by arbitration: 
The Edmundson Electric Light Company offered to introduce the 
electric lighting to the burgh, allowing the town to purchase the 
scheme at the end of 10 years at 15 per cent. on the cost. It was 
agreed that the Town Council should apply for a provisional order to 
introduce the electrio light themselves, while a subsequent motion 
was made карр! т an Act of Parliament to introduce electric 
tramways, the being that the town, having got the sanction of 
these schemes, could then hand them over to any oompany offering 
the best terms. A large Committee was appointed to prosecute the 


procuring of these orders. 


qum into the circumstanoes of the transfer of the p order. 


(Continued on page 457.) 
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THE NEW ALTERNATORS FOR THE METRO- 
POLITAN ELECTRIC SUPPLY COMPANY. 


THE two-phase machines which have been built for the 
Metropolitan Electric Supply Company by the Westinghouse 
Electric and Manufacturing Company and the Westinghouse 
Machine Company, of Pittsburg, Pa., have been recently 
described by the American Electrician, from which the 
following details and illustrations are taken :— 

The order was for 7,500 H.P. (in three units). 
units, though large for British practice, are but half the size 
of the Westinghouse generator units at Niagara Falls (5,000 
H.P.), but as they 
preeent a number of 
unique features of 
design and construc- 
tion which have been 
developed by the 
Westinghouse Oom- 
„panies in their latest 
practice, a desorip- 
tion of these alterna- 
tors will be of special 
interest. The engines 
in particular are 
worthy of close study. 

These three units 
are intended to sup- 
ply primarily the arc 
and incandescent 
lighting service in 
London, but a portion 
of the power will be 
used for operating 
rotary transformers, . 
which will, in gecond- 
ary three-wire, direct- 
current distribution 
circuits, supply 

‘motors and storage 
batteries. 

The engines are the 
largest machines yet 
turned out at East 
Pittsburg, where the new shops of the Westinghouse Machine 
Company are located. The illustration on p. 456 shows a 
general view of the engine to excellent advantage, and by re- 
ference to the line drawing still further information can be hed 
concerning this interesting prime mover. The engine, when 
operating non-condensing, is capable of developing the full 

‘rated power of the generator it is to drive, namely, 2,500 
H.P. at 188 revolutions per minute, the steam pressure being 
100 Ibs. If run at 120 revolutions per minute with 140 lbs. 
steam pressure, the engine can be loaded and will successfully 
carry 3,500 Н.Р. АП of the parts are strong enough to with- 
stand a steam pressure of 200 lbs. to the square inch. The bed 
plates of these machines are of heavy box castings, intended to 
fit down over concrete foundations. The high and low pres- 
sure cylinders are 36.and 55 inches in diameter respectively. 
The stroke is 36 inches. The cylinders are made of close 
grained cast-iron, and, as the engine is of the vertical type, 


opie ae 
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These 


Fic. 1.—Borinc LARGE ALTERNATOR FIELD. 


the danger of cutting the cylinder castiogs is practically 
negligible. The steam is distributed to the high pressure 
cylinder by a double ported piston valve, and two single 
ported piston valves perform the same offise for the low 
pressure cylinder. The cylinders, covers, pistons, &c., are 
provided with improved means to render their removal easy. 
Appropriate drains connected to the cylinders and steam 
chests and fitted with automatic.water relief valves keep 
these important organs of the engines free from оопйепва- 
tion. The drain valves are conveniently operated from the 
working platform by appropriate levers, Шш 

The crankshafts are of forged steel, 14 inches in diameter 
‘at the bearings and 

20 inches at the arma- 
ture hub. They are 
hollow throughout 
their entire length. 
The crankshaft ex- 
tends, as will be noted 
in the pictures, во 
that the armature, 
which is the revolv- 
ing element of the 
generator, may be 
mounted directly on 
the engine shaft and 
serve as a fly-wheel. 

The engines are 
fitted with permanent 
indicator rigs, which 
are accessible from 
the main platform, 
together with an 
elaborate system of 
lubrication, a system 
of cooling the bear- 
ings, and provision 
for varying the speed 
while ranning. All 
of these assist in 
enabling the engine 
to run for long 
periods without stop- 
ping. The main bear- 
ings of the engine are cooled by water, which is circu- 
lated about them. They are of the quarter-box type, 
and can be moved in any direction by means of 
suitable wedges, which can be adjusted from without. 
The bearing shells are of cast-steel or bronze, as the 
Conditions may require, and are lined with the best 
babbitt metal. They are 14 inches in diameter and 28 
inches long. Provision is made to allow the covers to be 
raised to facilitate inspection. 

The lubricators are sightfeed. The oil is carried through 
brass tubes from the sight feed oilers and manifolds on the 
cylinders. These are connected to a reservoir on top of the 
cylinders, which is supplied by a force pump, which takes 
the oil from filters. 

The engine is controlled by an open single weight inertia 
governor, which actuates the high pressure valve. The low 
pressure valves are operated by fixed eccentrics. The 
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governor is keyed to the main shaft, and is capable of 10 
per cent. adjustment while the engines are running. This 
is an important feature, for it enables the speeds of the 
machines to be varied to facilitate parallel operation. The 
maximum variation of governing at any speed within the 
rated limits is 1 per cent. The throttle is operated by a 
hand wheel, which is situated on the working platform. 

The generators were built by the Westinghouse Electric 
and Manufacturing Company. They have a nominal 
output of 2,500 H.P., and are capable of delivering 
two-phase currents at a pressure of 500 volts. The field, or 
stationary element, is | 
provided with 62 
inwardly projecting 
pole pieces. These 
pole pieces are built 
up of laminated steel 
sheets and are cast 
into the frame. An 
excellent view of the 
field frame is shown 
in fig. 1, in which it 
is in the process of 
being bored. This 
massive member, with 
its 62 pole pieces, 
cast, as they are, at 
accurately spaced 
intervals into such a 
heavy mass of metal, 
represents no mean 
Specimen of the 
founder’s art. The 
immense boring bar 
and the correspond- „% Р 
ingly large devices FE 4 ELIE ILE ESO ORES PR 
for centering the field 
frame about it are an 
illustration of the 
magnitude of the generators and the facilities which 
were necessary for performing and carrying out such 
a contract as this one. An interesting view of the 
completed field is shown in fig. 2. In this picture, as will be 
noted, it is lying on its side and is complete with its field 

bbins in place. The dividing line in this casting is 
vertical, and enables the two halves of the field frame to be 
"withdrawn, thus exposing the armature for inspection or 


repair. 


Fic. 4.—ExcITER. 


The field coils are wound with copper strips bent on edge 
and well insulated. 

The armature spider is of cast-iron, and built in two 
halves to facilitate shipping and assembling. A view of this 
casting is shown in fig. 3, and this picture also affords an 
excellent view of one-half of the field frame. The arms of 
the spider are cast with splitting plates between them, so as 
to insure freedom from strains in cooling. They are secured 
in position on the crankshaft by two heavy mild steel 


Fic. 2.—GENERAL VIEW OF COMPLETED FIELD FRAME. 


rings, which are shrunk around the bosses at the base of the 
arms. 

On the periphery of this casting are mounted steel punch- 
ings, which are suitably notched to receive the armature 
conductors. These are large copper bars of rectangular 
section, which are heavily insulated and imbedded in the 
slots. The laminz on the armature are assembled во as to 
allow for numerous ventilating ducte, thus enabling the 
ample passage of air through the соге, and keeping the tem- 
perature of the armature very low. The armature is wound 
with a distributed closed circuit winding, and the four 
collector leads draw 
their current from 
124 equidistant 
points on the wind- 
ing. The commercial 
efficiency of each 
generator is 95 per 
cent. at full load and 
91 per cent. at half 
load. 

The excitation of 
these gigantic ma- 
chines is particularly 
interesting, as the 
exciters, which are, 
8 ia machines 
of 8 capacity, are 
connected dex. to 
the engine shaft, the 
speed of which, it 
will be remembered, 
is only 133 revolu- 
tions. The direct 
current dynamos 
which supply the 
exciting current at 
this extremely low 
speed are shown in 
fig. 4. In the large illustration they will be seen co 
to the extreme end of the engine shaft. An internal radial 
pole and drum armature are used. The brush ring is centred 
in a suitable ve turned in the yoke of the field frame, 
aud is хей, by a hand wheel and worm, as shown in the 
icture. 

Я The present contract has а further significance for 
American industry. The Metropolitan Electric’ Supply 
Company is planning new central stations and re-equipping 
old ones, and the assured success of the engines and generators 
which have just been described will undoubtedly cause the 
Westinghouse Company to be called upon to supply many 
additional engines and generators before the work of recon- 
struction is complete. 


A GREAT ADVANCE IN FIRE ALARM 
TELEGRAPH PROTECTION.* 


By J. W. AYDON, Supt. Fire Telegraph, Wilmington, Del. 


I DESIRE to present to the Convention a brief description of 
the most important and recent advance in methods of fire 
alarm protection, which will make the outbreak of a fire and 
the sounding of the alarm through the municipal system 
practically simultaneous. Nothing further than this pre- 
liminary statement is necessary to command the attention of 
this Convention, made up as it is of men whose experience 
teaches them that the smallest space of time lost between the 
discovery of a fire and the giving of an alarm may often 
result in serious loss of life and property, and add 
immensely to the dangers and difficulties which fire 
departments have to contend with in the performance of 


their duty. 


I refer particularly to a combination with the well-known 
auxiliary fire alarm system of a so-called “ multiphase” 
cable, which combination makes the auxiliary system auto- 
matic as well as manual. 


——E ÁÉÁÓM—————————————————————————m—— 
* Paper read at Municipal Electricians’ Convention, Elmira, N.Y. 
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The auxiliary system proper was an immense step forward 
in this vital matter of minimising the time between the dis- 
covery of a fire and the giving of an alarm, and its record 
thronghout the country for the past six years has been a most 
excellent one. During this time it has been in quite exten- 
sive use in many of the large cities of the United States, and 
in those places has been a considerable factor in reducing the 
fire losses, and has been a material aid to the fire depart- 
ments. 

In the city of Wilmington it has rendered exceptional 
service to property holders and to the department, and has 
been the means of preventing several serious fires by enabling 
the fire department to reach the scene of the fire some 
minutes sooner than would have been the case otherwise. 

The auxiliary sys- 
tem,in effect, brought 
the nearest public 
firelalarm box into 
theinteriors of build- 
ings, and placed it at 
anyi: desired number 
of points, by provid- 
ing a series of small 
auxiliary boxes, from 
any one of which the 
street} mos € M 
instant!y operate 
the pulling down of 
a lever contained in 
each auxiliary box. 
Bat the system, being 
purely manual, was 
not effective when 
the protected premises 
were vacant; and it 
was to cover this 
point that the method 
of rendering the 
auxiliary system auto- 
matic, i well as 
manual, was - 
fected. к 

The great value 

of an automatic 
Muni ekg a with 
munici re depart- 
ments js long ped 
recognised, and for 
many years received 
the hearty со-орега- 
tion and encourage- 
ment of insurance 
underwriters aud fire 
аш officials ; 
And under the foster- 
ing influence of 
these interests it has 
rendered, and is ren- 
dering, most valuable 
gervice. 
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The growth of the automatic system, however, has neces- 
sarily been confined to the larger cities, for the reason that 
it is necessary to maintain the system in connection with its 
own central office, through which alarms of fire have to be 
transmitted to the fire department. The expense of wiring 
and the cost of maintaining a central office equipment is so 
great that the business cannot be made a commercial success, 
except in large cities where the volume of business is con- 
siderable. 

For smaller cities, where the amount of property to be 
protected is not so large, but relatively equally valuable, 
the automatic system is not available; but the record of 
this system covering a period of many years has exclu- 
sively proven that a reliable automatic system, available 
wherever there is a fire department, would be of vast 
importance. 

he successful operation of an automatic system in 
smaller pon 18 now for the first time in the history of fire 
telegraphy possible, It has never been a matter of electrical 
mechanical difficulty to connect ordinary thermostats into an 
auxiliary system so that an excess of heat would automati- 


METROPOLITAN CoMPANY’S NEW ALTERNATORS.— FIG. 3.— FIELD CASTING 
AND ARMATURE SPIDER. 


cally operate the street box, but the danger of unnecessary 
alarms has prohibited this. ! 

The recent invention of the “ multiphase” cable, referred 
to above, has been adapted for use in connection with the 
‘auxiliary system so that it becomes automatic, as well as 
manual, without the sacrifice of any of the peculiar features 
of safety from false alarms, which is the foundation of the 
willingness of fire departments to allow its use in connec- 
tion with street boxes. 

This “ multiphase” cable is of psculiar contruction, as 
wil be noted from the drawings which I have for your 
examination. Briefly, it consists of a copper conductor 
having а fusible metal covering, with insulated material over 
it, around which is wound a series of small copper wires, the 

whole being again 

protected by a slow- 
burning insulation. 

This cable is wired 

into the auxiliary 

system in the place 
of the ordinary wire 
heretofore , and 
in connection there- 
with is run a ue 
wire composed о 
fusible wire only, and 
protected with a free- 
burning insulation. 
An automatic 
auxiliary equipment 
would, therefore, con- 
sist of the desired 
number of auxiliary 
boxes, distributed 
throughout a build- 
ing at convenient 
locations, connected 
through the usual 
testing apparatus, 
with the nearest street 
fire alarm box. The 
interior wiring of the 
equipment would be 
of this “multiphase” 
cable described, and 
the single fusible 
wire mentioned, the 
cable wire being run 
parallel to each other. 
As fires do not 
start upon the ceilings 
of rooms (where the 


p i, BP . ordinary thermostats 


2 | are placed), the auto- 
3 matic wires referred 
to would be run 
around base boards, 
back of benches, 
through closets, under 
staircases, &c.; in 
fact, so as to cover every danger point where a fire would 
be likely to start. These danger points can be scientifically 
located for each class of risk, by a reference to insurance 
tables giving the accumulated experience of all the insurance 
companies for a period of years, as well as by individual 
judgment in each case. 

It will, therefore, be seen that such an equipment would 
provide a number of auxiliary stations, which, when manually 
operated, would instantly get the street box in motion, thereby 
giving the alarm to the fire department ; and would also pro- 
vide for the covering of all danger points in the building by 
the automatic cable as indicated. 

There is no necessity of describing the operation of the 
auxiliary system proper —i. s., when operated manually; во 
we will pass to the working of the * multiphase " cable when 
it comes in contact with actual flame. 

First, however, let me call the attention of the Convention 
to the fact that it takes actual flame, or a temperature of 360° 
without flame, to cause this wire to send in an alarm, 
and this, therefore, prevents false alarms from an overheating 
of a building, which might not necessarily be dangerous. 
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This failure to act until the flame comes in contact with 
the wire or until a temperature of 360° is reached, does 
not imply that the wire will not give the alarm for an 
actual fire as quickly as a thermostatic equipment would do 
on the contrary, it would doubt'ess, in most instances, give 
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Returning now to the operation of the wiring of an 
auxiliary system equipped with the multiphase” cable, 
under the influence of flame, gr 360° of heat; the 
single fusible wire melts open, and the fusible 
metal covering of the inner wire in the cable melt, 
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DRAWINGS OF METROPOLITAN Company’s NEw ALTERNATORS. 


it quicker, for the reason that every fraction of an inch of 
the wiring of an auxiliary system would be an alarm-giving 
point, located where the fire would probably start, instead of 
5 away up on the ceiling, perhaps many feet away from 
the fire. 


and forcing its way through the insulation, makes a solid 
soldered connection with the series of copper wires 
described. 

This action of the wira produces a condition in the 
auxiliary system exactly the same as that brought about by 
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ONE or THE METROPOLITAN Company’s New 2,500 H.P. STEAM ALTERNATORS. 


The fact that this cable required flame, or a temperature 
of 360° to operate it, insures it against ару liability 
to false alarms, for conditions producing a temperature 
at which thermostats act unnecessarily, produce no effect 


upon it. 


the manual pulling of one of the auxiliary boxes, and the 
alarm Шош the street box is the immediate regult. 

This combined system, like the auxiliary system proper, 
is at all times under automatic test, eo that any line or 
battery disarrangement will be instantly made known. 
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YoL4$. No. 1,087 Вертвмвив 18,1898] THE ELECTRICAL REVIEW. 


бы] 


457 


This system combines all of the advantages of an auto- 
matic system with all those of the auxiliary system, without 
any of the disadvantages of the former. It is available 
wherever there is a street box, in a large city or small 
town. 

To sum up briefly, the automatic-auxiliary system enables 
the instant and manual sending of an alarm of fire, and also 
provides that every fractional part of an inch of its wiring 
shall be an untiring watchman ready at all times to 
instantly give the alarm when dread fire makes its appear- 


ance, 

I think the Convention will agree with me that making 
the fire send its own alarm is a notable advance in the 
business to which we are devoting our lives. 


ELECTRIC LIGHTING NOTES. 


(Continued from page 452.) 


con were also early on the scene. , of Silver 
Street, has also added an electrical branch to his photographic 


cev N Wallis Bros., of 150, High Street, are also 


F oes the Electrio 
V ч» 


Longton.—The Town Council last week passed a special 
resoluti 1 onal order, and the ы 
aceon 


Macroom.— Messrs. Thierman, of Manchester, have 
secured the contract for the electric lighting of the town of Macroom, 
Oounty Cork, which has a population of about 3,500. 


" Maidenhead.—The Town Council has appointed Messrs. 
Burstall & Morkhouse to act as consulting engineers in connection 
with the proposed electric lighting installation. 


Maidstone.—On Wednesday the Town Council decided 
to advertise for competitive designs and schemes for combined elec- 
tricity works and refuse destructor, and to offer a premium of 
£100 for scheme. 


Pgs ieee 1 the Manchester 
eL in number, for the use of tbe electrical department of the 
Manchester Corporation, in connection with installations which are 
to be supplied from their electrical mains. 


ниш T'own ш has рате та 
Lau dicate propoees electri 
trams. 4 Oommittes has since been appointed to made ell төз 


Neath.—At the last meeting of the. Вага] District 
Council, notice of motion stood in the name of Mr. William Howell: 
“That the Council take the necessary to obtain to pro- 
vide the Skewen district in due course with electric light, and that 
& committee be appointed with powers to deal with the question,” 
but Mr. Howell gave notice of motion to embrace in the scheme the 
whole of the district within the jurisdiction of the board. 


. Newiagten.—At last week's meeting of the Vestry, the 
Electric Lighting Committee reported that during the recess, under 
the “ез vested in them, they had accepted the tender of the 
British Insulated Wire Company for the insulated electric mains, 
conduits, junctions, boxes, &c., at £9,081 19s. 6d.; the tender of the 
General Electric Company, Limited, at £1,457, for the main switch- 
board and instruments; and the tender of Mesars. Pritchetts and 
Gold of £900, for the battery of accumulators and accessories, which 
now covered the whole of the work to be let under contract. The 
following was a summary of the contracts, namely :—The station, 


be increased to £50,000, and the money be raised under the instal- 
repr ба оаа занда 
m ca ve 
r 
Dg а a £40, 0, 
and that the Arne resolution be substituted in lieu thereof :— 


be broken up by in 


“ That application be made to the London Oounty Council for a loan 
ot £50,000 to enable the Vestry to carry out the provisions of the 
Newington Electric Lighting Confirmation Act of 1897, such loan to 
be taken up in instalments of £10,000 as the work and 
repaid wi a period of 42 years, and that the Council be asked to 
defer the repayment of the principal for & period of five years, under 
Olause 11 of Section 14 of their Money Act of 1898.” Mr. Edwards 
moved the adoption of the report. He said that the Vestry had 
decided to enlarge the generating жс er in Mr. Manville’s 
report, and further to obtain a stoker. These would 
entail an additional cost of £10,000 beyond that estimated in Mr. 
Manville's report. There was a good deal of time wasted in petty 
M A after which the motion was carried by a large 
ma E 


в exp on re b on con 
in uctors. 


matter with the officials, and it was agreed that the following altera- 
tions should be carried out for avoidiog risk of explosion :—(a) All 
service pipes to arc lamps to be replaced by armoured cables laid 
; (5) all pipes communicating with culverts or 
plugged at the ends; (c) long lengths of culvert to 

rposing at intervals cables laid on some solid 
system instead of the existing bare mains; (d) all culverts to bo 


carried out, and corners of street 
will allow a change of air. The inspector did not think that any- 
thing further sr sii охааа я i. culvert, he 
romarked, appeared very carry out in a satisfactory 
manner, and frequent ins was probably the best safeguard.— 
Councillor Harrop asked if it would cost a lot of money to carry out 
the recommendations? Mr. Newington replied that 16 would nof. 
Mr. Andrew, superintendent, said the cost of relaying the cable and 
the repairs was about £80. 


Perth.—On Thursday last week the Electrio Lighting 
Committee of the Police Commission heard a statement Mr. 
W.O. O. Hawtayne advising & municipal installation. The Oom- 
mittee, however, recommends the handing over of the powers to a 
company. Several are anxious to take the matter up. matter 
is delayed pending the receipt of farther information. 


Plumstead.—After conferring with Prof. Henry Robinson 
the Vestry, while not pledging iteelf to the details of bis report, has 
decided to apply for a provisional order for lighting the parish. The 
Works Oommittee will no longer be troubled with this subject, a 
special Electric Sapply Committee having been appointed. 


. Poplar District.—The Poplar District Board of Works, 
which is really the large districts of Bow, Bromley, and P com- 
bined, continues to wrangle and hesitate over the electric lighting of 
the districte, and not much progress seems to be made in the matter. 
At the Tuesday's board meeting there was a lengthy squabble as to 
what they should pay an electrical engineer who had been advising 

he Electric qa m Committee p £25, but some mem- 
bers thought £10 was p . However, £25 was voted. 


Rhyl.—A oommittee of the sei соп = 
considering draft schemes for the ligh parts of the 
town electrically, and for ойгоо epe Polis between Rhy! and 
Prestatyn. Messrs. A. Dickinson & Co. are to submit.a detailed 
lighting and tramway scheme, and Councillors will visit several 
towns to see such undertakings in operation. 


Romford.—It is stated that Messrs. Ind, Ooope & 
contemplate putting a large electric light installation into their 
Romford Brewery, and carrying the light to their various inns in the 


solid without pi 
steel boxes to 


. town. 


Rothesay.—The Electric Light Committee hopes to be 
able to proceed with the electricity undertaking so as to have the in- 
stallation completed in the early spring months. 


Royston.—Mr. Edwards, an electrical engineer, asked 
the Council's permission to erect an electric light installation for the 
township. The Oouncil has told him to, along with the clerk, 
inquire of the inhabitants whether electric light is wanted. If the 
Council then decides to light the district, it will pay Mr. Edwards's 


expenses. 
Sandgate.—The District Council has invited Mr. Hall, 


solicitor of Folkestone, to explain bis proposals rc electric lighting 
to the General Purposes Committee. 


Shoreditch.— The Vestry wil ask the members of 
Parliament for the district to strongly oppose the Bill promoted by 
the Gereral Power Distribution Company, and Bills of а similar 
nature, On behalf of the Lighting Committee, Mr. Kershaw reported 
the receipt from Mr. Russell, the chief electrieal engineer, of a letter 

for the Vestry to reconsider the question of his remuneration. 
Mr. Howlett proposed that the matter should be referred to the 
Officers Committee for consideration, and this was eventually agreed 
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to, although the chairman of the Lighting Committee objected to the 
iras es that committee in not bringing forward a resolution on the 
gubjec 
Sonthampton.—The Electric Lighting Committee has 
ted an offer of the General Electric Company to allow 25s. each 
for the old Aron meters in exchange for meters of the new type. 


Stand ford-le-Hope.— Last week the members of the 
Parish Council were occupied with Mr. Simpson, electrician, in select- 
ing sites for the electric light standards. 


Stirling.—Prof. Kennedy is to be asked to meet the 
Electric Lighting Committee at an early date to make arrangements 
in regard to his scheme for electric lighting, which the Commissioners 
have already resolved to proceed with. 

Stretford.—The District Council having resolved to put 


down an installation, is asking Urmston District Oouncil whether it 
will take a supply of current from it for the lighting of that district. 


Sutton Coldfield.—The Town Council has decided to 
таии the Board of Trade for а provisional order for electric 
g 


Taunton.—During August the equivalent of 524 8-candle- 
power lamps were connected. 


Valladolid.—It is stated that the electric works at 
Valladolid were set on fire on Friday evening by & fiash of lightning 
and partially destroyed, shops and theatres having to be closed in 
consequence. 

Walker.—The District Council wil apply for a pro- 

о 


Walsall.—At the monthly meeting of the Town Council 
on Monday, the Electric Lighting Committee reported that the 
number of consumers was 111, and the total units generated bg | 
the month of August was 11,030. Thecommittee recommended, an 
the Oouncil resolved, that with a view to encouraging the use of 
electric motors, and to securing а day load for the generating plant, 
a special charge of 24d. per unit be made for current supplied for 
motor purposes only. 

Wimborne.— The District Council has referred the ques- 
tion of the electric lighting of the borough to the Electric Lighting 
Committee to report upon. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Berlin.—The Zlectrotechnische Zeitschrift of August 25th 
publishes & map of the complete system of electric street railways 
which will be finished within the next four to five years in Berlin. 
The total number of motor cars running will be 850 (of which 500 
will be fitted with accumulators) and power consumed is estimated 
` gt 10,000 kilowatts, so that the total annual consumption of en 
will exceed 20 million kilowatt-hours. The overhead network wi 
be fed at about 50 different points, which will receive current by 
special ont and return cables from the central station of the 
Berlin electricity works, each cable for every feeding point havin 
the same section. When this system is comp Berlin will 
possess the largest and densest network of street railways in 
Nurope. | 

Blantyre and Wishaw.—The Wishaw Commissioners 
had before them last week a proposal to construct an electric tramwa 
between Blantyre and Wishaw, and they gave the matter th 
E consideration, remitting it to the Gas Committee for 
repo. 

Bradford.—At last week's City Council meeting the 
Tramways Committee recommended the Council to apply for 
powers for the construction of the following tramways:— ap From 
Four Lane Ends to Thornton ; (2) an extension of the existing Great 
Horton line from Morley Street, along Tyrrel Street, to Bridge Street; 
(3) an extension of the Great Horton line from the junction of 

idge Lane and Park Avenue, along Park Avenue, Little 
Horton ! , and Southfield Lane, rejoining the existing line in 
Great Horton Road; EN. new line from Tyrrel Street, along 
Thornton Road, Lister Hills Road, and Legrams Lane, to Lidget 
Green ; (5) а new line commencing at Forster Square, and proceeding 
along Kirkgate, Westgate, White Abbey Road, Whetley Hill, and 
Toller Lane, to Duckworth Lane. The Clayton and Queensbury 
Urban District Councils had offered to construct the tramway 
extensions to their districts if the Bradford Corporation wculd rent 
them at 5] per cent. of their cost, but the Committee had refused to 
entertain any such proposals from any of the out-districts at & greater 
rent than 5 per cent. Mr. Jobn Arnold seconded the motion. 
Alderman Cowgill referred to the results of the working of the 
Bolton Road and Great Horton electric tramways. Up to Sunday 
night the Bolton Road line had been in use for 44 days. 
and the receipts had been £751 15s. 4d.—equal to £17 1s. 84d. per 
day. The mileage during that period had been 11,951, and the 
average receipts 1s. 3}d. per mile. Of course, during the first few 
days that the line was the traffic was abnormally large, but of 
late it had settled down to what would prove, it was hoped, the 
normal level. The Great Horton line had been in operation 16 days 


up to Sunday night last, and the receipts during that period had been 
£583 8s. 3d. No doubt they would have been greater if enough cars 
bad been available at the outset to cope with the traffic. Owing to 
the steep gradients, the committee had warned the drivers to be very 
cautious, and had prohibited them from trying to make up lost time 
on the down journey. In fact, the committee endeavoured to make 
the drivers travel down hill more slowly than they went up. The 
result was, however, that more cars were required than was at first 
expected, and whilst those cars were being obtained, some traffic was 
lost. During the 16 days that the line had been opened 7,3384 miles 
had been traversed, and the receipts had averaged 1s. 7d. per mile. 
Of course, during Horton Tide, the traffic had been very heavy. 
With regard to the projected extensions, some question had been 
raised with respect to the proposal to construct a line along Kirkgate. 
The committee, however, would not contemplate commencing any 
works of that kind until Kirkgate had been widened. It was only 
eight or nine yards in width between the buildings at certain points, 
aud no man in his senses would think of constructing a tramline 
along a street so narrow. The minutes were agreed to. 


their new electric line to Hounslow, on 
October 1st. The Brentford District Council has resolved to with- 
hold ite assent until the com have deposited £5,000, a moiety of 
the cost of the wi of h Street, which is one of the con- 
ditions of their un : 


Burnley.—A Corporation deputation inspected the Leeds 
electric bu even on (bt inst. 8 


Саре Town.— Attention has been directed in the metro- 
p of Oape Oolony to the desirability of ing a railway, to 
um by electricity, up Table Mountain, which is 3,582 feet 


Cassel.—The municipal authorities have sanctioned the 
installation of a of 280 accumulators with an output of 750 
amperes for one hour, to be used in the working of the street rail- 
ways. The battery, which has to be installed by the beginning of 
October, is to be supplied by the Accumulator Works of E. Schuls 
Witten a. d. Ruhr. - 


Christchurch.—The British Electric Traction Company 
does not intend to allow its electric traction scheme to drop. 


City and South London Railway.—This railway 
company has given out a contract for the erection of its new engine 
and boiler houses, presumably for the purpose of its extended 
to Messrs. Whitehead & Co., Limited, the total being £10,749. 


M ~ Council meeting last week, the um yor 
sta that 1 regardin e first 
year's working of ts inni. which he believed would be ot interest. 
The two miles of main line were ed on 


and Maxton line (one mile) at 
receipts for the were £7,487 15s. 3d. The receipts per car mile 


were 12`394. S operaning expenses per car mile, including all 
wsges, staff, electric energy, &c., was 6'41d. He explained that this 
would have been 594. per car mile had it not been that the Corpore 
tion had to pay £302 for current they did not use. The average 
857 57 per day were £24 0з. 11394. The passengers carried num- 
bered 1,704,903. The number of miles run was 144,864. In running 
each car mile 95 of a Board of Trade unit of electricity was need. 
It was impossible to give the amount of the мера» because all the 
bills were not in, and as it was not the end of the year, 
definite particulars could not be got out. But the Council might 
take it for granted that, after payment of £1,582 interest and instal- 
ment on loans, and all expenses of repairs, uniforms, &c., there would 
be at least £1,300 clear profit on the year. There were four tenders 
for the erection of atramway workshop and fire escape shed at Maxton, 
the surveyor's gstimate. £375. Mr. Н. B. Ellis was the suo- 
cessful tenderer, £381 188. The remaining tenders were Mr. J. 
Parsons, £439 12s. 2d.; Mr. G. Munro, £422 17s. 2d. ; Mesars. Austin 
and Lewis, £389 88. | 


Dudley.—As has been already stated in the columns of 
the ExsoraicaL Revmw, the Dudley portion of the pro e 
tric tramway remains in abeyance pending the Du on 
and the British Electric Traction Company finally coming to terms; 
but that portion of the Dudley and Stourbridge line from Harts Hill 
to Stourbridge will be, it is expected, in full working order before the 
end of the year. The generating station at Harte Hill is being 
rapidiy pushed forward by Messrs. Whittaker & Oo., the con 
It iis) diras а oar shed 102 feet by 54 feet, a workshop 102 feet by 27 
teet, a boiler house 49 feet by 48 feet, and an engine room 57 feet by 
30 feet. The contract for the works amounts to £7,000. The site has 


$ 


| 


obtained to double the operations, if such ions should be 
ne There will be two large Lancashire boilers capable of 
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geared to the axles.. The span wire system will be utilised. 
Enough power, it is stated, could be generated at the station 
to work the whole of the original system, viz., from Dudley to 
Kinver, viá Kingswinford, from Dudley to Stourbridge, vii Brierley 
Hill, and from Dudley to Cradley Heath, as well as provide for the 
lighting of the district if required. At present the line will be 3} 
miles in length, and it has been entirely reconstructed. It is proposed 
to ran a 10 minutes’ service of cars; but if some arrangement is noi 
come to between the Dudley Corporation and the company, passengers 
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from Da to Stourbridge will be compelled to change: from the 
f! Gal Gud ar the cnn eee ird 


remainder of the journey. It is hoped, however, that the necessity 
of doing this may be a : 
It is ex that electric cars will also be running from Round 


power station, wh 
Hart's Hill 


four large boilers ЕА Messrs. Danks), two with а capacity of 

two 175-H.P. engines, which will be coupled 
to electric generators, and room has been made for a third set. The 
electrical equipment and Stock are being supplied by the 
Thomson-Houston Company. cars are seated for 28 passengers, 
and are provided with ordinary and emergency brakes. As regards 
the on of the line within the borough of Dudley, the draft agree- 
ment provides for the su of motive power to the company by the 
Dadley Town Council. New lines are to be run from Dudley to Old 
Hill vid Netherton, from Springsmire to Kingswinford, and from 
Stourbridge to Kinver. 


Dandalk.—The agreement between the Electric Tram- 
ways Oompany, which was recently formed, and the Town Commis- 
sioners with res to electric tramways and electric lighting, has 
not yet been settled. The company now puts forward an alternative 

tion that the Commiseioners shall do the lighting of the town 
an supply the company with the necessary current for its tramway, 
20 that the financial advantages of the scheme may not be altogether 
lost to the town. Representatives of the company will confer with 
the Oommissioners. 


Council had another on the 16th inst. with the promoters of 
the Broughty Ferry light railw#y, with the result that a onal 
agreement was ado The oompany do not now bind the Oor- 
poration to the overhead trolley system of с 


Glasgow.—A representative of the Glasgow Daily Record 
learns from a member of the Vg irs Tramways Committee that 
there is not much likelihood of the electric cars being started on the 
Bpringburn route before the beginning of October. 


Grays.—At the last District Council meeting the town 
clerk read a letter received from the Drake & Gorham Blectric Power 
and Traction Company, Limited. Mr.J. F. Albright, managing director, 
Offered to attend and explain an electric tramway scheme which the 


company proposed carrying out, including the uisition of the 
Gravesend, Rosherville, | Northfleet tramways and their electrical 
equipmen 


Halifax.—The сеа Committee are stated to have 
under consideration the desirability of adopting the steam turbine 
for the purpose of driving the generating plant for the electric tram- 
ways, and on Thursday last week a sub-committee went to Newcastle 
in order to visit the works of Messrs. Parsons. The committee have 
come to no definite decision as to the adoption of the turbine, but the 
matter will probably be decided this week. | 


Johannesburg.—By the last mail we learn that a new 
scheme is before the Government for the concession of an electric 
tramway, it baving been submitted by some of the parties who 
opposed last year’s scheme. A draft contract has been concluded, 
which provides that from the Market Square the contractor shall 
6. ae см кш Че reef, and 25 miles 


ro it for an скоп аа бө шаш кен the 
ernment s teo interest & 0 сеп 
— vides that the 


annum, and shall make good any loss. Article 44 pro 
Government can iate trams, &., 
12 months’ notice to that effect. Failiag 


Failing to give such notice, the contract becomes valid for another 10 
years. The only security the Government will get will be a deposit 
of £1,000, as £5,000 deposited by the former would-be oon- 
cessionaires. 


The Jungfrau Electric Railway.—A Reuter despatch 
from Wengern Alp says that the first section of this railway was 
opened on Monday morning. The ceremony was attended by a com- 
pany of 450 persons, s y invited by President Guyer-Zeller, 
who had a pleasant journey by the new line from the g to the 
Kiger W The railway 1s worked by electricity. Amongst the 
guests were representatives of various countries, including the British 
Minister to Switzerland. Luncheon was served at the foot of the 
Eiger glacier. When the line is completed, it is intended to build an 
observatory at the summit of the Jungfrau. At the banquet given to 
celebrate the opening of the line, Mr. F. В. St. John, the British 
Minister, proposed a toast to the prosperity of the undertaking. 
President Gayer-Zeller stated that the summit of the Jungfrau would 
+ леп 1904. The next section will carry the line as faras the 

ô 


. Kidderminster-Steurport.—The London Gazette of 


Tuesday last contains a copy of the bye-laws and regulations which 
bave been made by the Tore Council In regard to the Kidderminster 
and Stourport electric tramway. — 


Leamington.—The Town Council is applying for a 
provisional order to light the town with electricity; but meanwhile 
the Midland Electric Light Company, w already supplies 
numerous private consumers in Leamington, and is in possession of 
the field, is laying down new mains. The British Electric Traction 
Company the Warwick and Leamington Tramways Company, 
are agitating at the same time 5 to reconstruct the 
trams now P ying between Warwick Leamington, by substituting 
in place of horse traction the electric overhead system; but to this 
method the powers that be are unanimously opposed. 


Leeds.—A special meeting of the Council will be held to 
sanction application by the Tramways Sub-committee for a pro- 
Meera er for tramway extensions to the city boundary at 

aningley. 


Light Railway.—Plans for a new light railway to run 
from Dover the Eastward Cliffs to Martin Mill, near St. 
Margaret's Bay, bave been submitted to the Dover District Council. 
The railway is to cross three public roads on the level, one of which 
affects the Kent Oounty Council, and the matter had, therefore, to 
be deferred for submission to their surveyor. 


Liverpool.—The City Council will shortly carry out 
some extensions of its proposed electric tramway system. One of 
these extensions is estimated to cost about £14,000. 


Middlesbrough.—It is said that so great has been the 
success of the Teesside electric tramways that Mr. Olifton Robinson, 
the managing director of the com А 

bourhood desiring t 


the system, and next month the company propose to apply to the 
tensions in severs! 


cation against the 
end of Newcastle. The whole matter will 
meeting to-day, Friday. 


Paisley.—The Town Council in committee considered 
last week the offers of the G wW 


pany, to lay down lines connecting the burgh with Glasgow, Renfrew, 
Johnstone, and places. It is understood that under the 


relay the lines for electric traction, the 


passengers as are presently given in the city. Wherever the width of 
the street or the road will permit, they are prepared to lay a double 
Glasgow Oa ioc obtainin 5 = а Parliament 
w on o g the. powers i t 
in the Bill w h they have decided to promote, Fs 
Portsmouth.—Satisfactory progress has been made with 
the additional works at the ele Мане station, and the Com- 
mittee would soon be able, by utilising the accumulator to store 
sufficient electric energy, fo run 25 cars on the main tramway system. 
In view of the acquisition of the lines by the Ocrporation, under the 
Act passed last session, a special committee will visit several towns 
where electric traction is in vogue, with & view of introducing the 
most effective system into Portemouth. 'The date has not yet been 
fixed for this trip. The machinery at the lighting station is now 
more than sufficient to meet all possible demands for the electric light 
for а long time to come, and local electricians are busily engaged in 
wiring business houses, places of worship, and private dwellings. 


Pwllheli.—An electric tramway is proposed for Pwllheli 
—along the embankment of the charming watering place. The matter 
has been referred to a Provisional Committee. 


Sculcoates.— Messrs. A. M. Jackson & Oo. have written 
to the Sculocates District Council, stating that some influential clients. 
had in contemplation a plan for the building of an electric tramway. 
from Hissle to connect with the new system in Hull. It was resolved. 
to leave the matter with the chairman, deputy-chairman, the two. 
Н гваје representatives, and Dr. Wilson Barkworth, that they might. 
mest and discuss the scheme with the promoters and their solicitore, - 
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Sheffield.—At last week's City Council: meeting, a state- 
ment was made showing the progress that is being made with the 
various tramway extensions. The Tramway ttee says that it 
is proceeding with the work as quickly as possible, notwithstanding 
the complaints of numerous grumblers. 

Southampton.—Messrs. Kincaid, Waller and Manville 
recently reported their examination of certain of the tramways. 
They recommend the construction of an additional short length of 
line, the reconstruction of portion of the existing line. In their 
estimate of the cost they have Included the bonding of the rails for 
electric traction. The following is a list of the materials that will be 
required: Two sets of points and crossings and heel pieces; 37 


Bdison-Brown с bonds; 37 Chicago bonds; 12 cross bonds; 
380 square of granite paving setts, 4 inches wide by 5 inches 
deep; 570 square of wood paving blocks, 4 inches wide by 6 
inches ; with the necessary cement for concrete and 


nh ways Committee resolved that Messrs Duke and 
„ of Plymouth, be requested to submit a tender for the re-laying 
of the tramline between шон Hill and Waterloo Road, in 
accordance with the specifi prepared by Messrs. Kincaid, 
Waller and Manville. 


Swanscombe.—The District Council has been discussing 
a letter from the Drake & Gorham Electric Power and Traction 
(Pioneer) Syndicate, Limited, asking whether, in the event iof the 
syndicate acquiring the Gravesend, Rosherville, and Northfleet tram- 
ways for the purpose of extending the system and working it by 
electric traction on the overhead system, the Council would assent 
to their application for a provisional order for that purpose, and 
would undertake not to exercise any right the Council possess under 
the Tramways Act to purcbase the existing undertaking for 28 
years. 

Swansea.—The British Electric Traction Company has 
abandoned its intention to seek powers to make further extensions 
5 Swansea on account of opposition from the County 


Sunderland.—The special meeting of the Town Council 
to receive a report from the Tramways Committee was held on Wed- 
nesday. The committee recommended the purchase of the existing 
system from the Sunderland Tramways, Limited, and the institution 
by the Oouncil themselves of a system of elecirical traction with 
overhead wires. The committee also submitted a number of 

from the present company, who are willing to substitute 

traction for horse haulage, and to furnish a number of totally 
new routes. They are not, however, prepared to pay what the com- 
mittee ask for service from the Corporation electrical supply. This 
is 21d. per unit for a minimum of 350,000 units per annum; 24d. for 
a minimum of 500,000 units, or 2d. for a minimum of 700,000 units. 
The company offer ljd. per unit for any quantity. The Council 
decided to purchase the trams and work them municipally. The 
overhead wire system was adopted, and the scheme will cost about 
£250,000. 


Tramcar Collision.—It is stated that two cars on the 
Middlesbrough and Stockton electric system collided last Saturday 


morning on a single line on the Middlesbrough Road. А dense fog 
revailed 


р at the time. Several passengers were more ог less seriously 
. Tynemouth.—At last week's meeting of the Tynemouth 
Town Council, held at North pulse шеше О proposed сше 
trams in the borough was again discussed. Negotiations were com- 
menced between the Corporation and the British Electric Traction 
Oompany some time ago, but now the parties are at a deadiock 
regarding the maintenance of the roads under the new system. The 
Oorporate authority had laid down definite and the com- 
idet irr penses Da cnr a unn them, and at the t 

6 both sides appear determined. There are no indications of modi- 
fication on either 


TELEGRAPH AND TELEPHONE NOTES. 


Chinese Telegréphs A despatch from Shanghai 
reports that the French Minister at Peking is endeavouring to obtain 
control of the Chinese telegraph line from Sheng. 


Glasgow Telephormés.—The town clerk has received a 
letter from the Postmaster-General, in reply to Glasgow's 16newed 
application for a Oo telephone license, saying that the 
vernment have under their serious consideration the report of the 
Select Committee on municipal telephones, and that it is unnecessary 
to receive any deputation meantime from the Corporation. 


Reduction of Cable rates to Australia.— The following 


extract from a paper, The Daily Telegraph, just to hand 
shows the үе as regards the redu of rates: — 
“ The subsidy by the Australian , With the exception of 
Queensland, to the Eastern Extension Com amounts to £32,000 


ires before 


ore entertaining 
the proposal for the Governments cf the Australian colonies to 


definitely decline to consider the with to the Cape 
m т. ч гүре ча 80 ne Кыр аео ч 

те already on tbat point, and against proposal is 
was at the Premier's Conference in Melbourne. Under these circum- 
stances the attitude of the company appears to the Postmaster- 
General to be, as he describes it, somewhat extraordinary. At the 
same time, he wishes the public to understand that every effort has 
been made to secure a reduction in the cable rates, irres ve of the 
Cape cable project, but so far without success. The following is the 
correspondence referred to :— 

“ Postal and Electric Telegraph Department, General Post Office, 
Bydney, April 14th, 1898.—Bir,— Referring to the understanding at 

bart last week that you would communicate further with your 
company in England regarding the question of a new ent and 
reduction of cable rate between Australia and Great Britain, I am 


directed by the Postmaster-General to inquire whether the company 
i prepared to make any fresh proposals, i ve, of course, of 
those route.—I bave, 


connection with the proj ected South 
&c., 8. H. Lambton, Deputy Postmaster-General. 

W. Warren, E-q., Manager in Australasia, Е.Е A. and C. Telegraph 
Company, Limited, Melbourne.” : 

T Eastern Extension, Australasia, and Ohina Telegraph Com- 
pany: Limited, Mel April 20th, 1898.—8ir,—In acknow- 

dging the receipt of your letter of the 14th inst., I bave the honour 
to state that I made no promise to the honorable the Postmaster- 
General to communicate further with the company regarding the 
question of a new agreement and reduction of the cable rate. In 
reply to his inquiry, I am directed to say that the company have no 

er proposals to mike other than those already submitted to the 
respective colonies for an alternate route vid the Oape, and now 
await their decision respecting the same.—I have, &., W. Warren, 
Manager in Australasia. 
Ёё “В. Н. Lambton, Esq. Deputy Postmsaster-General, Post Office, 
ydney. | 

In reply to further representations by Mr. Cook, Mr. Warren wrote 
on June 9th as follows :— 

“ Bir, —I Бате the honour to acknowledge the receipt of your letter, 
No. p of the ig а reply to a that my а 
рапу cannot offer any opinion or advice respecting the proposal for 
reducing the tariff to 4s. until the Australian Governments definitely 
decide whether they will, or will not, take part in the Cape cable 
scheme.. Should they definitely decide in the negative, my company 
will then be prepared to consider any proposals that may be sub- 
mitted for a 4s. tariff—I have, ёс, W. Warren, in 
Australasia.” The followirg extract from an enclosure to a_letter 
from Sir Sandford Fleming to Sir Wilfred Laurier, dated Ottawa, 
December 28th, 1897, with regard to the Eastern Extension Company 
will be interesting :— | 

“The Eastern Extension Company represents a combination of 
associated companies engaged in te transmission between 


dian Extension, са 

capital of £460,000. (9) The ‘British Australian,’ from Binga 

to Australis, with a share capital of £540,000. (3) The ‘ Ohina Bub- 
marine, from Bingapore to Hong Kong and with & share 
capital of £525,000 The combined share capital of these three com- 
panies amount to £1,525,000. On their amalgamation the united 
share capital, by а well-known process of watering’ to the extent 
of £473,500, was increased nominally to £1,997,500. The united 
Company, since known as the Eastern Extension Australasia and 


Ohina RN e . has been m ly ү 
perous ; it has cent. on the enlarged capital, equal to 9 per 
cent, on the capital. An examination of the published 


statements establishes that it has, in addition, expended out of the 
profits earned no less a sum than £1,571,540 on extensions and other 
productive works, and there remains ded and undivided 
to-day a reserve of surplus profits amoun to £804,193. These 
figures establish that the Eastern Extension Oompany has become a 
тешаг profitable investment, It regularly pays good dividends, 
but the dividends are no guide to the profits made. 16 holds in 
reserve undivided profits far exceeding in amount the whole value cf 
its cables between Asia and Australia. The accounts of the company 
for 1896 and the first half of 1897 show that the net profits actually 
cuc e 13 per cent. on the 
present capi and 17 per cent. on the] capital prior to its being 
watered.’ 


Telegraphic Interruptions and Repairs :— | 


CABLES. Repaired, 
West Indies— | 
| Barbadoes-Bt. Vincent ee Sept. 15th, 1858 eee eee 
Amason Com cable— 

Oable Gurupa ». June Sth, 1898 eee өөө 
Accra-Kotonou S .. Aug. 8th, 1898 .... si 
Ошан . . Feb i0th 1898 P, Sept 15ih, 1898 
тіке .. . Sept. 13th, 1898 . „ 
Beychelles-Maurice .. ... Sept. 18th, 1898 . ... - 

LANDLINES. 
Majunga-Jananarive .. Sept. 19th, 1808  ... eee 


The Telephone Question.—The Shoreditch Vestry on 
Tuesday resolutions rding the telephone service, and will 
send co to Mr, R. W. Hanbury, the Telephone Committee chair- 
man, to Lord Salis , the Dake of Norfolk, and the Ohancellor of 
the Exchequer, as as the local members of Parliament. Similar 
resolutions bave been already passed by other local authorities. They 
are to the effect that the telephone service should be under the con. 


———— — eee eee 
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FFC on is undesirable, and that 
taa bon DE t can be done is for „ 
entire undertaking of the National Qompany upon to be 
mutually arranged. 


OONTRACTS OPEN AND CLOSED. 


Ashton-under-Lyne.—Ostober 8rd. The Oorporation 
Market Committee is receive tenders for the installation 


9 м. Tho current will be "Clivebugh and Billar, 78 King 
3 y an 9 U 
Street, Manchester. Bee our d Ойда! Notices” 


Belgium.— October 27th. The e authorities of 
Ghent are inviting tenders until October 27 an installation 
o tues town. Tenders 


electric 
to L de Ville, G from whence be 
ille, Ghent, Belgium, from w particulars may | 


, Bexhill, September 28th. The District Council is 


for the supply of water-tabe boilers, d and 
balancer, switohboards, accumulators, cables, pipes, arc lamps, and 


Trustees invite tenders for the wiring, su Es &3. 
for of the Bridgewa pp айу, X 


from Mesers. 
Oosens-Hardy, 66, Victoria Street. Dee our “ Official Nine" this 
week for particulars. 


Buckle 5 Buckley Urban District Council, Flint - 


shire, is of engaging an engineer to consult on the question 
C Bee our “ Official Notices” 
this week for particulars. 


Dundee. — October 8rd. The Ges Commissioners "ы 


— Par оо 52 ps me аро 
delivered in Debe. and "at North A vamberland nere ver Tyne), 
West Hartlepool, Hull, 5 A gn (b) for creosoting the 
poles with 10 Ibe. or 13 Ibe, of creosote e cubic foot, as may be 
кы ot pe pee pee ec 
to Mr. Chas. 2 B. Stuart, controller ller of 8 Р 


, erit ndum i 29th. The Ghent Munici 


A. De 75... са ош сб кю уара 
ped paper, ad 
as directed, with a certificate of t, to be by October 27th. 


Tha tenders will be opened at 11 am. on Octo 


Hull—September 29th. ‘Tenders are wanted for the 
of steel roofs for the extension of the Corporation electric 
particulars write to the city engineer, Mr. A. E. 


Oom зз рена е 
wa, ten the constru 

way Company (island) is 6 the public road from Sutton 
fo the Bey Post Office e (Baton and Howth Electric Tramway). 
Dra and specimens at the office of the chief, Amiens 
Street Terminus, Dublin. 


Kingston-upon-Hull.— October 27th. The Eleotrio 
pag feng epee ttes invites tenders for the supply and erection of 


in connection with the electricity works, inclu high 
and low tension mains, casings, trench work, &0.; switch , OON- 


tinuous current poset (Gee ee) ee 5 centri- 
fugal sor , ectrical 
engineer, ) М. A. . уат our “ ова No Notices” this week 
for particulars. 


Kingston-upon-Hull.—September 80th. The Oorpora- 
F motor cars, 90 trailers, 


accumulators, mains, meters, overhead f 
the electricity scheme. Particulars from ‚ Mr. John 
Foster, Leigh, Lancs, Bee our Official Noto" week, 


New South Wales.—October 17th. The New South 
Wales Government to Daily Tenders and 


oyindan, 10 16,000 lead ditto, Mo: Bo oca copper vitriol, 1,000 bottles ink 
for Morse instruments, 1,000 bat batteries (Leclanché), 


_Pigmonth— October t 6th. The Corporation want tenders 
for the sup 


shunt woun ^" 10 Burs Н.Р. at 850—950 revolutions, for 520-volt 

ciroait, complete with s 

ances. Borough 

“ Official Notices " September 16th. ` 
Portrane. — Ooteber 8rd. The Board: of Control, 


me IT CT DET ITE 
A EE EPA i 


рәш Aio mgt * steam dynamo, condensing 
bes it прой overhead 
for 
LIEBE ы 
and meters. engineer, Mr. Robert Bee our 


Oons Bo 
“ Official Notioes,“ September 9th, for further 


Rotherham.—September 26th. Tenders are being in- 
VVV so eg алі 
mission to inspect o obtained from Me, W W. Hargreaves, agent, Roch Pell 

, Leeds. Tenders to Messrs. J. & J. Ohazlesworth, Limited, 
proprietors, Milnes House, Wakefield. 


— g October 8rd. Tenders are Deine шү by the 


forthe loi igh — of the town. Tenders to be sent to El 
henoe bo obtained. 
т 


OLOSED. 


Glasgow.—The following tenders have, according to the 
Contract Journal, been accepted, among Arsen deri &c., in oon- 
UII m са 

a 
Trustees Electric W. Dixon & Oo [| G Ww, addi- 
yor gas engine and compressor, Campbell Gas ] Company, 


Great Central Railway.—The tender of the Brockie- 
Pell Arc дар Limited, has been accepted for the suppl over 
900 of their paient aro lampa for the lighting of the new Ке Con 
tral Railway. 


` ‘ 


NOTES. 


T Supplants Steam Locomotives.—There is, 
nn no nothing very new in the electrical equipment of the 
and Lockport new railway, but it is a liad which 

= a distinct advance in electrical haulage, for it is an 
ordinary railway on which electric haulage has been estab- 
lished. The line i is 25 miles long, and for 10 miles is quite 
straight. The trolley wire is carried on a double line af 
poe, 88 feet apart, except where an arm support is used. 
ower is taken from the Buff alo- Niagara power line. In 
the transformer room are two 500-H.P. rotary converters, 
and necessary statio transformers and switchboards, There 
are 10 cars on the road, =. Mgr eee G.E. motors of 
52 rated H.P., or 208 H. P. The company also own 
two 45-ton Ө. locomotives, ке with four motors. 
Their speed is 15 miles per hour, and they have drawn 28 
cars loaded, They are of the same type as those to be em- 
ployed on one of the London A half-hour service 
to be run, the time being one hour, advange of the 
new line is to be taken, also, to secure Niagara power being 
transmitted to Lockport for general, public and Drivate ме, 


Correctien.—In our recent description of the works of 
Messrs. Brown, Boveri & Co., at Baden, we stated that this 
firm had been in existence for nine years, This should be 
only seven years, and the works for only 6} years, 
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The? Fire at the Geneva Eleetrieity Works,—We 
have already referred to the fire which oocurred early this 
month at the Geneva Electricity Works. The plant at this 
station is hydro-electric, and when completed will compri 
15 turbines of 1,200 H.P. each, driving two-phase high 
tension alternators and continuous current dynamos. To 
meet the temporary demand of electric energy, five alternators 
only and the two exciters had been installed, with a provisional 
wooden switchboard. It was the latter which took fire. 
The fire communicated to the roof and subsequently burnt 
down the switchboard, the timber frame of the roof, and 
some scaffolding in the р part of the building. 
Some offices, and the foreman’s lodgings, separated from the 
switchboard by a wall, were also burnt down. The machinery 
suffered less damage. The two exciters, which were under the 
switcbboard, are entirely out of use. Of the five alternators, 
one was undamaged, and is already doing its regular work. 
The four others require some repairing. Of the two a tort 
that were erecting, one was partly damaged. The hydraulic 
machinery is almost intact. The masonry of the building 
was not seriously damaged, and there will be very little 
alteration in the actual disposition of the plant. The 
remaining eight machines that are to utilise the power 
still at disposal are actually in constraction. The per- 
manent switchboard, entirely fireproof, had been ordered 
some months ago, and i$ going to be set up very shortly. The 
cause of the fire has not been entirely elucidated, the official 
inquest not being terminated. The accident is very probably 
due to the passing of the high tension current into the 
exciting circuit of one of the alternators. The exciting cable 
going from at с. the 55 was fixed direct : l 
on the w an „ in one place, very near a hig 
tension armoured cable. It is Барро that an sro sprang 
from the continuous current cable to the neighbouring high 
tension cable, the metallic envelope of which ‘acted as return 
eonductor to the defective machine, which must at the 
same time have hed a contact between the primary circuit 
and the metallic frame. The fire spread so rapidly that 
the man in attendance at, the switchboard could not switch 
off the exciting current of the alternators, but had to sto 
the direct current dynamos, thereby leaving the whole build- 
ing without light and motive power to shut the water-gates. 
One of .the alternators went on revolving while the 
building was on fire, and was only stopped when the fire 
was nearly out. This machine was the least damaged, and 
it is the one that resumed its work four days after the 
accident. We are indebted to M. J. Elmer, the chief of 
the electric lighting service, for these particulars. 


Manchester Association of Engineers.—The syllabus 
of the “ forty-third discussion session” of this Association 
is before us. Among the announcements are the following: — 
October 22nd, Mr. Henry H n, Manchester, paper on 
Some Points in Modern Steam Engine Practice”; 
February 11th, anniversary dinner; February 25th, Mr. 
J. 8. Raworth, paper on “The Generation of and Electrical 
Distribution of Motive Power ” ; March 11th, paper by Mr. 
A. В. Bellamy, of Manchester, on “ Gas Engines as Motive 
Power iu Engineering Works.” The meetings are held at 
7 p.m. at the Grand Hotel, Aytoun Street, Manchester. 


The Doe Primary Battery.—Sinoe our article on page 
440.went to press we have further consi the subject, 
and now desire to add a few additional commenta. It seems 
odd that Messrs. Houston and Kennelly should have failed 
to notice when making their teste, and in the 
thereon, that the bicycle lamp was running at abont 1:5 
watt per Vy ad Sidi If we are not mistaken, it was the 
ambition of Mr. Stepney Rawson, in the old days, to manu- 
facture a lamp which would give а decently white light at 
1 watt. Неге we have one at ·65 watt, ing at 1°5 watt 
per C.P. It appears to us that a syndicate should be formed, 
not so much for the battery as for the ampi the battery 
may be an excellent one of its kind, as we have suggested 
elsewhere, but we think its performance is greatly due to the 
lamp employed. 


Appointment,—Mr. J. A. Constable, of Fulham, has 
been appointed clerk of works to the Blackheath and Green- 
wich Electric Light Company, Limited. 


Electric Tramway Accident at Bradferd.—Tho Great 
Horton line of the new municipal electric tramways, opened 
only a few weeks ago at Bradford, was on Monday the scene 
of a serious accident, which, up to the present, has resulted 
iu one death and a number of cases of very serious injury. 
There was а very heavy traffic to the city for Barnum and 
Bailey’s show, and on the service in question, which is 
worked by the Corporation itself, every effort was being 
made to cope with the public requirements by running cars 
frequently. The route is about three miles in length from 
dhe centre of the city to its outermost y. The 
line is a constant ascent and, at some pointe, the gradient is 
yery steep indeed. Down this decline a car started about 
half-pastrtén o'clock, and about two-thirds of the way down, 

а point where the gradient is very severe, it is said 

have suddenly leaped forward in an alarming fashion, 


and, despite the efforts of. several men as well as the 


driver and conducto: to stop it, came at a fearful pace 
upon а curve turning the line sharply at right angles. At 


this point the car instantly left the rails, and, running on to 


the causeway, dashed into the boundary wall of the Grange 
Congregational Chapel, where it overturned. It was found 
that there were several cases of fractured skulls, concassion of 
the brain, and broken limbs. The ambulance was brought into 
use a8 quickly as possible, and four persons were taken to the 
Royal Infirmary. Hardly any of the passengers escaped some 
injary. The driver and conductor of the car were both so badly 
injured that they cannot give any coherent account of 
the circumstances, bat it is feared that the accident will 
prove only too clearly that the brakes in use on the car were 
not sufficient, in wet weather, upon such a steep gradient. 
Daring the early stages of the service the Corporation officers 
came to the conclusion that there was some doubt as to the 
sufficiency of the brakes when the rails were slippery, and 
warnings were addreased to the drivers that they were to 
drive more slowly downhill than uphill. Although there 
are both hand brakes and electric brakes on the car, 8 
fortnight ago an extra contrivance, described as a “slipper 


brale,” as already mentioned in the ELECTRICAL REVIEW, 


was ordered for all the vehicles, but the apparatus had not 
yet come to hand. The driver whose car met with the 
accident has been in the employ of the Corporation since the 
service was started, and is stated to be one of the most 
careful men. Despite the panic temporarily occasioned, 
traffic was soon resumed, and was as heavy as it was previous 
to the accident. Major Cardew is to hold a Board of Trade 
inquiry into the accident. 

t is stated that comment has been made in the district in 
regard to the announcement that the inquiry will be held by 
Major Cardew who only a month ago passed the line as 
satisfactory. The coroner’s inquest was opened оп 
Wednesday and adjourned after formal evidence had been 
given. | 


Obituary.—We regret to report the death of Mr. James 
Morton, the much respected business pups and secretary of 
Messrs. W. T. Glover & Co., Limited, at Salford, Manchester. 
The deoeased, whose health had recently been impaired, was 
returning to his home late on Friday night by a rough foot- 
path through some brickfields when he apperently missed 
the. path, and, stumbling head foremost into & pool of water, 
was 80 stunned that he was unable to recover himself. His 
body was found next morning, face downwards, and partially 
immersed in the water. . Morton, who was one of the 
oldest, officials of the firm, before ite conversion into a limited 
company, and who had been for the last, 15 years in the same 
employment, was at once an intimately trusted servant of his 
employers, and a friend to all those beneath him. The 
funeral, which took at Кегва] Church on Wednesday 
afternoon, was attended by the directors, the staff, and most 
of the emp‘oyé3 of the company, besides а large concourse of 
friends, and of the general public. 


Lectures.—In conjunction with the London Society for 
the Extension of Univeraity Teaching, а course of 10 free 
lectures on “ Electricity and its Modern Applications" will 


be given by Mr, Е. Womack, M. B., B. Sc., at Sayes Court 
Institute, Deptford, on Thursday evenings, commencing 
October 6th. 


— — 
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The Leyton Destructor.—The Surveyor says that the 
county medical officer of health in his annual summary of 
the reports of the district medical officers of health, quotes 
the following as the conclusions of experts by whom the 
Leyton destructor was thoroughly tested as follows :— 


(1) The deatructor is capable of consuming wet sewage cake and 
house refuse of poor character in a complete and satisfactory manner; 
(2) the oxidation of the combustible matter in the material fed into 
tbe destructor is complete, and the gaseous products of combustion 
are inoffensive ; (3) the gaseous products of combustion are sensibly 
free from any suspended matter by the time they pass into the flue 
inthe chimney ; (4) the clinker is well burnt and free from offensive 
half-charred carbonaceous matter. Even when working with a wet 
sewage cake and poor house refuse the destructor generates more 
heat than can be used with the present plant at Leyton. We 
examined one of the cells in its cold condition, and were unable to 
discover any signs of wear or abrasion. We therefore consider that 
your destructor provides an efficient and economical method of de- 
stroying the refuse of towns without injury to the neighbourhood. 
So far as we are aware, it is the only form of furnace yet adopted 
capable of burning a considerable proportion of sewage sludge, even 
when containing, as in this case, a high percentage of moisture. 


give a photograph of 
ve been recently con- 
They are 


Madrid Electric FM Se 
the new electric tramways which ha 


structed, and are now running, at Madrid. 


operated on the trolley system. The contract for the equip- 
ment was entrusted to Messrs. Dick, Kerr & Oo. Messrs. 
A. Dickinson & Co. acted as consulting engineers. _ 


The Late Dr. Hopkinson.—At the Whitehaven Town 
Council, on Wednesday last week, the Mayor proposed a 
resolution of condolence with the family of the late Dr. 
Hopkinson, the consulting electrical engineer of the Cor- 
poration. The Mayor said he never knew a man with less 
“side.” The Deputy-Mayor seconded the resolution; and 
43 one who was more particularly in contact with him than 

any other member of the Council, said he could bear 

out what the Mayor said that for a man of his position in the 

Scientific world it would be difficult to find one who was 

more unobtrusive or humble-minded than Dr. Hopkinson. 

ven had reason to be proud of his connection with 

town, as he was prond of his connection with White- 
ven, 


The Electrical Standardising, Testing, and Train- 
„Institution.— The Michaelmas term at the above 
stitution commenced on Wednesday, 218 inst. New 
editions of the following A relating to the Institu- 
tion have just been issued :—Syllabus of course of training ; 
ining of Electrical Engineers; Scale of Fees of the 
Standardising and Testing Department. 


wireless Telegraphy.—On Monday evening next, Mr. 
illiam Lynd is to lecture on this subject at the Queen’s 
ark Institute, Harrow Road. 


Smoke Comparisons.— We recently had occasion to 
professionally investigate and report upon a smoke nuisance 
in a country town, aud for making comparisons of different 
intensities of smoke we.made use of Prof. Ringelmann's smoke 
scale diagrams. Mr. Bryan Donkin, the well-known engi- 
Deer, gays in his new work, “The Heat Efficiency of Steam 
Boilers,” that he has used the system, and considers it the 
best yet suggested for smoke trials, a statement we сап 
thoroughly endorse. These diagrams can be obtained from 
Messrs. Charles Griffin & Co., Limited, publishers, of Exeter 


Street, Strand, W.C. . 


The Electro-Harmonie Society.—The thirteenth season 
of the Electro-Harmonic Society opens on Friday evening 
next at the St. James's Hall Restaurant as usual. The pro- 
gramme of the Smoking Concert includes songs by Messrs. 
Charles Chilley and Mr. Bantock Pierpoint; recitations by 
Mr. Ernest Meads; ventriloquial sketches by Mr. Sidne 
Gandy; silver bells solos by Mr. Harry Tipper, an 
sensational novels” by Mr. Frederick Upton. Mr A. E. 
Izard will render a pianoforte solo. The season may be 
rs to open with a goodly gathering of members and 
friends. 


The West India Hurricane.—The West India and 
Panama Telegraph Company, Limited has sent a donation 


of 250 guineas to the Mansion House Relief Fund, and has 
10 0 to transmit, free of charge, any telegrams addressed 


to the Governors and other officials of the West India 
Islands relating to donations and food supplies for the relief 
of the sufferers. Telegrams intended to be despatched 
should be sent to Mr. R. T. Brown, manager and secretary, 
at Dashwood House, E.C. 


Rumoured American Amalgamation.—We give the 
following from the Daily Chronicle of 19th inst, for what- 
ever it may be worth :— 

Our New York correspondent telegraphs:—It was announced 
yesterday in Wall Street that the Walker Electric Company, of 
Cleveland, has been absorbed by the Westinghouse Electric Company. 
Several directors of the Walker concern will probably join the West- 
inghouse directorate. 


Rails Warped by Expansion.—The Street Railway 
Review illustrates a length of line on the Fort Mayne 
electric railway which was caused: to kink by the heat of 
the sun on July 8th last. The rails were laid on ordinary 
cross sleepers and were required to be uncovered to change 
the street levels, When uncovered they bent. This seems 
to show that rails when buried are so supported laterally that 
they merely compress in length, or that the effect of covering 
is sach as to keep them much cooler. | 


Light-Electric Telegraphy.—Prof. Zickler, of Briiun, 
has conducted an elaborate series of experiments, which show 
that a telegraphic instrument can be actuated at consider- 
able distances by a beam of ultra-violet light. He employs 
a powerful arc lamp as his transmitter, using a ecreen of 
glass to produce intermittent flashes of the ultra-violet beam, 
which embody themselves as dot and dash signals on his 
receiver. The receiver is an air-gap in a circuit containing 
an induction coil regulated to an E.M.F. just below the 
sparking point at the air-gap. As Hertz long ago has shown, 
a beam of ultra-violet light falling on the cathode of a 
‘strained air-gap, near its breaking down point, will imme- 
diately provoke a discharge. Zickler started by producing 
this effect over a distance of 2m. Then, by improving the 
shape and material of his electrodes and enclosing them in a 
chamber of compressed air, he was able to increase this dis- 
tance to 200 m. This is a remarkable result, and it is ex- 
tremely interesting to physicists to learn that the short and 
easily absorbed ultra-violet light can influence a spark 
discharge at so great a distance; but, to think of this as a 
practical system of wireless telegraphy as Prof. Zickler 
а» to do, is a reductio ad absurdum. The light within 
the limits of the visible spectrum which an arc emits will do 
all the signalling that the ultra-violet beam is capable of, will 
penetrate to much greater distances, and can be manipulated 
with much simpler apparatus. The ether waves of the visible 
spectrum which Nature has successfully used for signalling 
since the creation are in danger of being rejected for our 
new ones, ultra-violet or Hertzian waves, which Nature 


probably long ago tried and found wanting. 
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Personal.—The directors of the Hôtel Oecil have 
appointed Mr. W. Poynton their chief engineer. 

Acoording to the Ceylon Standard, Mr. E. O. Walker, 
superintendent of Ceylon telegraphs, was to leave Colombo 
on September 5th to inspect the telegraphs in the southern 

and central province. 

Mr. John Hart bas восе the on of manager to 
Messrs. Williamson & J „Limi 


Appointment Vacant.—The Halifax Corporation want 
a borough electrical engineer with alternating current and 
electric tramway experience, at а salary of £900 per annum. 
Bee our “ Official Notices this week. 


Side Lights on Cable Routes, —With referenoe to the 
article on page 441, we hear that the cable between 
Mauritius and the Seychelles Islands, for = laying of 
which the Eastern and South African Telegraph Com 
is receiving a large annual subsidy from the рең and 
Indian Governments, is at present totally interrupted. 


en | 


NEW COMPANIES REGISTERED. 


Edinburgh Collieries Company, Limited (4.002).— 
This company was d at Edinburgh on September 19th, with 
сара: о жор TFT 


w, civil engineer ; ni Bob Mun Cowden- 
beath, coalmaster; Н. Stewart, 6 dsor Gardens, Musselburgb 
manager; and Charles Carlow, зан, coalmaster. The number of 
directors are not to be lees than four nor more than 12; the first 

re Henry Mungall, James Dixon, Robert Moore, Charles Carlow, 
8 Naesmyth, and Adam Nimmo; qualification, £1,000; remu- 
neration m the company may decide. Registered office, Waleyford 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


share paid. re share has been called and 
paid en 69,961 “A” shares. id 


Globe Telegraph and Trust, Limited (7,465).—This 
‘company’s annual return was filed on August 16th. The capital is 
£5,000.000: in £10 sbares (250,000 preference); 180,042 preference 
and 180,927 ordinary have been taken up, and the full amount bas 
been called and paid. 


New Electricity Supply Syndicate, Limited (56,815). 
Tunis company’s statutory return was filed on August 18th, when 
S0 000 apd br id out of a capital of £40,000 in £1 shares. 
d, and £1 per share has been called aud 


British Electric Transformer АНА Гап © — 
pany, Limited (57,293).—Tbis company's statutory return 
filed on August 22nd, when 35,000 shares were taken up out of à a 
capital of £50,000 in £1 shares. 20,000 are considered as paid, and 
10s. per share has been called and paid on 15,000 shares. 


Crompton & Co., Limited (27,200).—This compeny's 
snoual return was filed on August 17th, when 33, 098 shares were 
taken up out of a capital of £169,000 in £3 shares. 2,000 are con- 
sidered as paid, and £3 per share has been called on the others. 
£89,624 has paid, and £670 is in arrears. 


CITY NOTES. 


Rockhampton Gas and Coke Company, Limited. 


Tum directors’ ys gi rt for the half-year ended June 30th, 1898, states 
that the result cf the Ealf-year's operations in both sections of the 
business shows an improvement. As the consumption of 
electricity, it is expected that during the current half-year a still 


farther improvement will be 


cations are in hand for further extensions, 
be carried out at the earliest possible = The gas орета- 
tions show a profit of £2,142 & 4d , which is an increase on the pre- 
ceding half-year of £316 14s. 7d., and on the corresponding half-year 
of 1897 of 428 18s. 8d. The electrical operations show a profit of 
2190 2s., also indicating an improvement. The total profit с 
6s. 9d.) from the two sections of the business has been placed to 
credit of profitand loss (net revenue account). ме тещ p» 
interest on debentures, &0., and dividend duty, t balance of 
£1,916 и р аттаар s aad f ra re the 1 recommend D 
payment of a en e rate of 7 per cent. per annum upon 
ordinary shares, and 9 per cent. per annum u the preference 
shares, amounting to £1,683 2s. 10d. free of dividend duty, and 

the balance (2933 За. 11d.) to the credit of reserve fand for 
maintenance and improvement of plant. 


Willans & Robinson, Limited. 


Tun report of the directors of Willans & Robinson, Limited, for the 


half-year ended June 30th last, to be submitted eo к 


leaving a balance of £7,441. From this the directors to carry 
£2,000 to the debenture redemption fund, and Eg, COO to the reserve 
fund (against £1,600 last half-year), leaving a balance of £3,441 to be 
carried forward. 


The Telegraph Companies’ Agreement. 


Ws areinformed by the Western and Brasilian Telegraph Oompany 
that the osed agreement between them and the Brasilian Bub- 


siderably more than the required number of ha i the 
assent, and the t therefore enters into operation. Shareholders 
of the Western ng their shares will of course henoe- 


exchangi 
forth resi 78 dividends declared by the Brasilian Sab- 
of au accruing from July 1st last ; 
Brasilian 5 will 
the profits earned 


that company. In con- 
that further time 


ould be allowed for the 
and 


the period during which consents to of shares may be sent 
in to the Western inga 
The Direct 8 nish Telegraph Company, Limited. — 


The board has decided to pay, in addition to the dividend at the rate 
of 10 per cent. per annum on the preference shares, an interim divi- 
CC гы e 90th, 1858, and p ordinary 
shares, both for -year ended Jane 30th, payable on 
October 1st net. 

Royal ке Company of Montreal.—It is stated 
that the directors have declared a dividend on the share capital for 
the quarter ndod Angust Sit lat of 1 per oont, being at the rate 
of 8 per cent. per annum, payable on and after 1st prox. 


Evered & Co.—The directors have decided to psy 
interim dividend at the rate of 71 per cent. per annum for the 
ended June 30th. Warrants will be posted on the 30th i 

he books are closed until October 1st. 


TRAFFIO RECEIPTS. 


The Bristol] Tramways and Carriage Company, Limited.—The receipts for tbe 
` week ending September 17th, со, тоге Рава 16е. 8d.; corresponding 
period, 1891, £2,725 1s. 8d.; increase, £ 


ae cara ы ways—The rece! 
E September 17th, 1898, were £940 15a. пет week ak ing September 
iae 45,505 Os. da.; „ £104 168. Ld,; total 


Ж. 5 Bou ways Com receipts for 
the ше т oam Disi 55 10, eerie аш аге corresponding 
f year, £7 cag А a year 8 
147,988; ; week last 1 А sagen фы, niim 


C date last 49,051 ds. 
міч 10d. ; DX X xaX 


Liverpool коа Sai С Company.—The receipts for the week ending 
аген 18th, 1898, amounted to £1,595 ; corresponding week last year, 


41,401; increase, £94. 

The Western and Brasilian Telegraph Company, Limited.—The receipts for 

the week sek ending Se тше: th, — dea 17 cent. of the 

gross receipts payable Lon jn Telegraph Com 
pany, Limited, were £8,198. 
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SHARE LIST OF ELECTRICAL COMPANIES. —TELEGRAPH AND TELEPHONE COMPANIES. 


Present hos Dividends for Closing 
Issue. NAMB. EA the last three years, 2212 
| 1895. | 1596. | 1897. | 
187,400 African Direct Telegraph, 4 Y Debs. Siw rina „ uu .. 100 —104 
25,000 | Amazon Telegraph, shares sii ils us eet) 2 6— 7 
125,000 Do. do. 5 95 Debs. Red. ... "E us 1 4090 92 — 95 
923,980 Anglo-American Telegraph ... ... . Btock.£2 982 13s| 3 V | 64 — 67 
8,088,0201 Do. do. 6 % Pref. Stock EA 18s|£5 68 6 95 116 —117 
3,038,020 Do. do. . . (Stock) ... vee EN 16 — 1 
130,000 | Brazilian Submarine repo 10 7 7 * 7 Y | 158—1 
75,0001 Do. do. Debs. 2nd series, 1 1906 100 5 vee *. {112 —116 
44, Chili Telephone, Nos. 1 to ad Q00 „ 5 4 4 2 4 34 
10,000,0008| Commercial Cable i . 18100 | 7 8 8 95 1180 —190 
918,2971 Do. do. Sterling 500 year 4 95 Deb. Stock Red. Stock et .. |105 —107 
224,850 | Consolidated Telephone Construction and кашар, w: 1j 2 " Р 
16,000 | Cuba 3 i 8 8 7 84— 
6,000 Do. DO Pr ЫЗ uu cuoc oom c 10 10 ¥ 10 % о 167-16 
12,931 | Direct Spanish Telegraph х сво. aa 5 4 4 4 4— 5 
6,000 Do. do. Cum. Pref. ..| 5 10 % 10 % о 10 — 11 
30,00€ Do. do. 43 Debs., Nos. 1 to 6,000 ... | 50 | 44% | 44% | 44% поз —106% 
60,7101 Direct United States Cable ..| 20 | 2} 24 .. | 114— 12 
120,000 | Direct West India Cable, 44 95 Reg. Deb. гна i1 A00 ] bas — .. | 100—108 
400,000 | Eastern Telegraph, Nos. 1 to 400,000 es э» | 10 | OLY | 6% | 7 95 | 179— 18} 
1,295,000 Do. 34% Pref. Stock % MOS ЗОТ 
89,900 Do. б Debs., repayable August, "1899... | 100 | 5 5 5 100 —103 
1,302,6151 Do. Mort. Deb. Stock Red. ... . Stock 4 4 4 125 —129 
250,000 erum EX A, Australi and China Telegraph 10 7 T 7 174— 18 
о 5 us. Gov. Sub.) Deb., 1900, red. ann. 
25,2001 drgs., reg. 1—1 049, 3,976— 4,826 100 15% 5 % |5 V | 99 —108 
100,500 Ро. до. Bearer, 1,050—3,975, 4,327 —6, 100 | 5 5 @ 5 100 —103 
820,000 x Do. A ан; Mod " Stock| 4 4 4 124 —128 
astern an uth African Telegra] bh, 5 % Mort. Deb. T 
85,100 1900 red. ann. drgs., Ета ae Dt) 100 6 |5% | : | 99 —108 
46,5001 Do. do. do. to bearer, 2,344 to 5,500 | 100 5 % | 5 .. |100 —108 
300,000 Do 4 95 Mort. Debs., Nos. 1 to 3,000, red. 1909 | 100 | 4 + .. |102 —106 
200,000} Do. 4% Reg. Mt. Debs. iia Sub. * 1—8,000 | 25 4 4 .. 104 —107% 
180,227 | Globe * and Trust 10 | A% | 44% | 44% | 12 — 124 
180,042 do. 6* Pr. шо ш. | 1016 6 6 16#— 17} 
150,000 Great? ЗЕ Telegraph, of Copenhagen... soo |. 40 [10 10 10 29 — 30 
160,000 Do. do, do. do. 5 & Debs. 100 | 5 5 5 % 101 —104 
97,000 Halifax & Bermuda Cable, 4% lst. Mt. Dbs., wn. 1-1, 200, rd. 100 ... әз .. 1100 —104 
17,000 | Indo-European Telegraph  ... ө ..| 25 |10 10 10 61 — 54 
100,0000| London Platino-Brazilian Telegraph, 6 V Debs. .. | 100 6 6 6 110 —113 
28,000 | Montevideo Telephone, 6 95 Pref., Nos. 1 to 28,000 eh 5 4 4 4 21— 231 
484,597 | National Telephone, 1 to 484,597 ve A 5 | 54 54 6 59— 58 
15,000 Do. 6 9, Cum. let Pref. .. i» sel 048 6 6 18 — 15 
15,000 Do. 6 Y Cum. 2nd Pref. ... 10 | 6 6 6 18 — 15 
250,000 Do. 5 % Non-cum. 3rd Pref., 1 to 250, 000 5 5 5 5 58— 5 
1,329,4711 Do. Deb. Stock Red. M Stock) 34 34 34 100—105 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 115 5 5 98 — 
100, 000 Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 4 4 105 —108 
11,839 | Reuter’s ... - 815 5 5 8— 9 
3,381 | Submarine Cables Trust Say “at 18 „6% ва ООО „ш РЁ .. |186 —141 
58,000 | United Me Plate Telephone ; а v 35 5 4 5 6 * 41— 
146,733 do. 5% Debs. - Stock 5 ais .. |103 —106 
_ 15,609 | West Alcan Telegraph, 7,501 to 23,109  ... En seq O nil nil + 
213,400 do. 5 Y Debs. . 100 | 5 5% 5 % | 99 —102 
30,008 | West ih of America, Nos. 1—30, 000 and. 53, 001-58, 008 me) "ss T "T — 
150,000 Do. do. 4% Debs., 1—1 500 gua. by Braz. Sub. Tel. | 100 | ... - .. 104 —107 
64,269 | Western and Brazilian Telegraph гез | 1518 2 $ 3} 12 — 124 
83,129 Do. do. do. 59 Pref. Ord. ... 74| 5 5 5 8— 8i 
33,129 Do. do. do. Def. Ord. 74 1 nil | à d see, i 
889,521 Do. do. do. 4 * Deb. Stock Red. ... Stock , .. |107 —110 
88,821 | West India and Panama Telegraph .. zd AP 1 i 1— 14 
84,563 Do. до. BN в Cum. 1st Pref. 10 | 6 6 6 91— 91 
4,669 Do. do. Cum. 2nd Pref. . 10,6 6 6 6— 8 
80,0007 Do. do. i 5% oa Nos. 1 tol ,800 100 5 5 5 105 —108 
1,163,000 Western Union of 0.8. Telegraph, 7 & 1st Mort. Bonds dou Т 7 7 105 —110 
160,1001 Do. do. do. 6 % Ster. Bonds 100 | 6 6 6 | 98 —103 
ELECTRICITY SUPPLY COMPANIES. 
30,000 Charing Gross and Strand Electricity Suppl s 5% 6% 17% | 12 — 18 
20,000 do. do. % Cum. Pret. xis .. | — 64 
28,000 Chelsea. Electricity Supply, Ord., Nos. 1 to 10,277... 5 5 6 9 — 10 
60,000 Do. do. 4% Deb. Stock Red... +h H 44% |113 —115 
50,000 Oity of London Hertie Lighting, 40,001—90,000 ... 5 7 10 244— 254 
10,000 Do. Prov. Certs. Nos. 90,001 to 100,000 £5 ih 8 vit .. | 24 — 25 
40,000 Do. 6 Cum. Ргеѓ., 1 ёо 40,000 ... 6 $ 6 6 $ 164— 174 
400,000 Do. Deb. Stock, ’ Scrip. (iss. at 0 all ‘all paid 5 5 5 125 — 130 
80,000 | County of Lond & Brush Prov. Elec nil т nil 13 — 14 
10,000 Do. do. do. Nos. 30,001 740.000 £9 paid. or "^ vit 84— 94 
20,000 Do. do. do. 6 % Pref., 40,001—60,000 6 69$ 6 14 — 15 
17,400 | Edmundsons Elec. Согр., Ord. Shares 1—17, 400 . сы "abs 6 — 53 
10,000 | House-to-House Electric M Supply, Ord., 101 to 10, 100 — | 4 9 — 10 
10,000 Do. 7 9, Cum Prei. 7 7 7 94— 103 
62,400 Metropolitan Electrio зру 101 to 62,500 4% 15916 9 | 174— 18) 
220, Do. irst Mortgage Debenture Stock |... H +4 44% 116 —120 
6,452 | N Hill Electric hting v 2 4 6 154— 16} 
81,980 |*8t. James’s and Pall Mall Electric Light, Ord. .. 5 | 7396 1%% 114 17 — 18 
20,000 Do. do. { Pref., 20,081 to 40,080 7 T 7 9 — 10 
50,000 Do. do. Deb. Stock 896, е S |4 105 —108 
43,341 | South London Electricity HEROS Ord., £2 pai ésa jus sie 23— 3 
79,900 Wan Electric Supply, Ord., 101 to 5000" Г % |9 % |12 % | 16 — 17 


Clos 
Quotation, 
Sept. Alst. 

100 —104 
6 — 7 
92 — 95 
| 63 — 66 
] 155—116} 
151— 16} 
15#— 16} 
112 —116 
180 —190 
105 —107 
vs— 
84— 
15 — 16 
4— 6 
10 — ll 
103 —106% 
114— 12 
100 —103 
| 173— 18} 
05 —108 
100 —103 
126 —130 
174— 18 
99 —103 
100 —103 
125 —129 
99 —103 
100 —103 
102 —}05 
104 —107% 
12 — 124 
163— 17} 
29 — 30 
101 —104 
100 —104 
51 —54 
110 —118 
59— 58 
13 — 15 
13 — 15 
59— 5 
100 —105 
f 
105—108 
8— 9 
186 —141 
43 
103 —106 
99 —102 
1— 
104 —107 
19 — 12) 
8 — 8 
4 — 4 
107 —110 
1— 1j 
91— 93 
6— 8 
105 —108 
105 —110 
| 98 —103 
12 — 13 
6 — 
9 — 10 
118 —115 
24 — 25 
164— 174 
125 —130 
18 — 14 
14 — 15 
5 — 5 
9 — 10 
91— 104 
17 — 18 xd 
116 —120 
154— 164 
17 — 18 
9 — 10 
105 —108 
16 — 17 


103} 


1074 


136 
141 
59 


172 


Business done 
during 


— 


250 
167 
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SHARE LIST OF ELECTRICAL i COMPANIES—Continued. 
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ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. dd 
Present І E |: тлгн Closing . 
> NAMB. Quotation otation 
Issue. | : я uu | | xz мени thee years. Bept. 14th. pt. Ast. Sept. dist, 1898, 
| UU 1896. 1896. | 1897. Highest Lowest. 
Aluminium “А” 1 Nos. 160,000 S I5 3s СИ uu 28— 24 2$— 3 21111 
Do. 4j % Ist Mort, Deb. Stock Red. Stock 96 —102 96 —102 dee sae 
British косі Traction 10 164— 17 161— 17 178 | 17 
Do. do. 6 % Cum. Pref..80,001—40,000 1 10 13— 14 13 — 14 | 18H| 13H 
Ord to 8,00 at £2 10s. prem. all pd.) eee at 
rush Elecl. Enging., 1 to 90,000 8| 2195 nil | nil lj- 2 lj 2х, 2 1 
Do. do. Non oum Pref. 10590000. 2 3 ni! 4 t % 21— 24 21— n. 24 24 
ро. do. ЕРІ eb. Stock Stock 107 —111 xd107 —111 «e ds 
Do. do. 2nd Deb. Stock Red. Stock) .. 102—105 102 —10 | —— 
Callender'a Cable Construction shares, Nos. 1—20, ; 5j n 10— 11 10—11 |... е 
| Do. do 44 % 1st Mort. Deb. Stock Red. Stock 108—111 ^, 110—113 | 1124 | 1114 
Central London Railway, Ord. Shares з 10 | ... 10 — 108 10 — 104 -; 10d | 10} 
o. do. do. 2s pai 10 .. 6 == 6— 6 6A ... 
. Do. do. Pref. hälf shares: 21 paid T li— E 11— 1# 14 
Do. do. Def. do. 28 paid... 44— Bath е re 
City and South London Railway ... . [Stock T I 4% d — 72 70 — 72 711 70j 
Do. do. Ord. shares, Nos. 1 to 22, 500 £3 pd. | 10 21— 3} $us “ae 
IR & Co., Nos. 1 to 32,008 ... 3 ars 21 11— 2} 
Do. 5 Ist Mort. Reg. Debs., 1 to 743 of 80 — 94 89 — 94 
' #100, and 901 to 1,070 of £50 Red. dd tet iN dd = | 
disi & Swan Utd. El. Let. “A” shares, £3 pd.1t099,261 | 5 5 6 * 21— 22 | 21— 2j 24 
Do. do. do. A“ Shares, 01—017,189 | 5 5 ty 6 7 Е е iUm 
Do. do. do. 4 95 Deb. Stock Red. 100 s .. 1101 —108 101 —103  ; .. vie 
Electric Construction, 1 to 110, 00 ũ nm.. . «| 2| 59 6% 69 4 A | 21— 22 
Do. do. 7 Ф Cum. Pref.,1 ta. 16,3848 2 7 7 7 22— 8i — 8&à 28 
Do. do. 495 Perp. 1st Mort. Deb. Stock e. Stock is .. 105 —107 105 —107 ie 
Elmore's Patent Copper Depositing, 1 fo 70,000 . | a wow | & 6. ke Д ias. p rss 
Elmore's Wire Manufacturing, 1 to 60,885, issued uli ae ra En we | i i i— ie ae 
| Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600  . ..| 10 103 7 7 Ф110 — 12 „ 10 — 12 ssi sds 
| Henley’s (W. E Telegraph Works, Ord. ... „ | 10| 8 %| 10 J 12 © 204— 213 m 214 VM es 
'Do. do. T% Pref. >... éu [ДО] 7 7 55:18 — 19 — 19: |^... „ 
| Do. do. 44 Mort. Deb. CN Stock 44%! 43%] 4110 —115 110 —116 i 
Indiar Rubbed Goita-Perchs and Telegraph Works 10 10 © 10 J 10 Ф| 224— 234 | 224— 233 
do. do. % 1st Mort. Debs. 100 se | 108 —106 103 —1 106 T 
Liverpool Overhead Railway, Ord. eso 10 2] 2] 840 1 104 | 16 —. рй. дуа 
| | do. Pref., £10 paid TE DAR 10 D% 5 5 1 16 rx * "ME 
Ee Telegraph Construction and Maintenance ... ES 15 15 Ф| 15 89 — 43 | 39 — y a 40 1. ces 
150,000 Ро. do. 5 % Bonds, ro. 1809 БФ 55 5 9100 —103 200 —108 „„ 
540, ‚00011 Waterloo and city Railway, Ord. Stoc 100 | we | .. 126 —131 126 —131 129 


„`+ Quotations on Liverpool Stock E t Unless otherwise stated all shares are fully paid. 
Dividends marked § are are {or a year consisting of the latter part of one year and the first part of the next. 


LATEST E ыу ОР ‘SECURITIES NOT OFFICIALLY QUOTED. 


„Birmingham Electrio Supply, id) 103. „London Electric Supply Corporation Ordinary, a4. 
British Aluminium, Ordinary, 104—11 "РЫ" ps TE "National Electric Үе Wiring, 10s. ai 0—3. т 
House-to- House, % Debentures of 100. 5 105. 7 > г $T. Parker, £10 (fully paid), one 

Kensington and htsbridge Electric Lighting, ‘Ordinary ‘Shares. Yorkshire House- to 


ouse Electricity 25 Ordinary Shares fully 
25 (fully p ) 14—15; lat Preference Cumulative 89, £5 | paid, 8—8}. Dividend for 1800 —65. 


(fully paid) Debentures, veo Dividend, 1897, 
on Ordinary Shares 10%. 2 
кї “From Birmingham Share List ә eS Bank rate ссии di per cent. (June 80th, 1898). a 
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CHEMICALS, o. E" week. та Last week. — | ^  " МЕТАГВ, o. This week. Last week. шогдвве ог 
| n D D ' | ' MP ona |. ——— — E. SA e 
a Acid, Hydrochloric. .. .. per owt. 5/- 23:1 ' b Aluminium Wire, in ton lots .. ber en T, WO. EM 
a n Nitric mr ee 1. o per owt. * Ud (9195 b n Е Shee in ton lote.. 44191 : . 2191 гай ee 
a „ Oxalio.. . ee per .. rra NND | Brass (rolled metal & to 12”) 52 f. | 1.98. * 
G ЖИТ Sulphuric ee eo е» з= оз. > ei ! ; с ,» Tube (b ) eo өө Ib : oe, 
a Amm Bal j per toh Y / S n e » В Wire, е . e per Ib . 
ü canoes Muriate mb per ton 219 г | f Bbonite Rod t»; oe . pot Ib. i 
a "à per ton £926 $us f n hee д per lb. 5 / 5 / 
dono de l'en | 5 » ; Wire (basis price) ar lb. 3 71 184. 
a e Oo oe r ton дм, g " oe per 10. 
‚> : АУ rion £14 108. 4. Ws. ino. i}. 9g » В А e per ton AS £u3 
а Bensole 0) nm 5% os per gal. . | eo g » Rod oe ee ee per ton £63 £09 
a 50/90 /) vis .. ре? gal. 5/6 s п German Bilver Wire ..  .. perlb. . {1/6 1/6 А 
а Сорр r Sulphate. oo Ce per ‹ 617 e ` | PA t ў A Gutta-peroha, fine - e. Per lb. 5/6 6/6 ZEE 
a Lend, Nitrate. .. per 2293 108. i A hIndia-rubber, Para fine .. Per lb. ШҮ forwra "I (reri E 
в „ White Sugar .. .. der ton 20 10s. 858 ef Com Charcoal Sheets . per ton £18 | >» 
Peroxide .. .. ``. E per ton ‘£27 10s. ; 0.46 Pu (Cleveland warranta) per ton r^ t 49/9 — :' 8d.inc. 
а Methylated Spirit Per gai. 9/9 i 203 5 rgi &ooordingtosize per ton From "y From 211 
a urn vent . (90 oo at | LM 5 per ton 45 / 45 / · 
per gal. 5/6 | à „ Wire vanised No. 8.. per ton £8 16 £8 15 
a Potash, Bichromate, in casks. . per lb. om Рр e | . g Lead, English Ingot per ton 18 5 £18 28" 
а и Saono Пт pha, е ee per ton M m { , »  BSheet per ton 218 17 6 | 14181768 
a p .. per ton £85 per 1b. à 
a өйө ^ .. per o- t. 64/- ; | m Manganin Wire No. 38.. per ib. / 
a Sulp hate of Magnebia ` “Tl, per ton £410 " ! g Mercüry per bottle £7 9 127 9 
а Bulbhor, ublimed Flowers .. por ton £610 . o Platinum per os. £27 16 23 16 | 
: " А айна, oo 7o». per ton 25 10 © э T ~ í Steel, Magnet, according о 
Е .. Per ton £5 ° desoription perton | From £15 | to £40 ME 
а Soda, Caustic: Twhite 7099 oe per ton 28 15 ЕНИС $ Steel, ee eo ee | & ED 
а n Crystals ee ee per ton #8. mes ee "nid туа ee . es CEN. £76 ю' 276 10 ©. 
a "n Bishromate, casks oe per Id. à Bd. . = eo : oll r lb. 1/8 1/8 ED 
j | Yarns, Cotton Bingle 10ib. bundles, prib| 6 L dx 
Hep Flax, lea.. per lb. ; 14. ing. 
„ Hemp 8 115 10 Iba. per lb. : | m 
"n j o» Russian, 10 11.8. per o. , Ac. 
: і » Jute, 180 lbs. rove . per ton £1110 1 411 10s. inc. 
| DNE i Manila, 24 thread .. per ton 281 £81 EET 
dE ` Zino, pnest  (Viell Montagne 
brand) per ton £36 £95 10 10k, inc. 
a Quotations supplied by Mesars. G. Boor & í = warnte, by Mx Bollin & Lowe. 
b "o n The British оа Co., Ltd. j н om A Yeo & Co. 
с 11 н » Mesars. Thos. Bolton & Bons, k ti н % н Morr Ashby, Limited, 
d ” " " i " " " " ake & Co. 
f ” . n 1 >n: The India-Rubber, G.- P. and Teleg. Works Co: Lid un н » P. Ormiston & Sons. Mn 
1 " n н Messrs. James ё 4 оп талук л n 77 р Johnson Matthey & Co, 


n 1 н „n Jackson & Till, 
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` ON THE PACIFIO CABLB. 


Bead by CHARLES Brian, F.R.B.E , A.M.Inst.O.E , before 
Section G., September 14th. 
Тив main object of this paper is to bring the subject once more to 


graphically spanning the Pacific Ocean 
bave been brought forward for a number of years. Asa matter of 
history we can even go back as far as the year 1870, when Oyrus Field 
and other American capitalists promoted a scheme for connecting 
1 of Alaska and uds юше 
practicable one, partly on account prevalence 

to the difficul of erecting and maintaining land- 
connection therewith. Since then, Pacific cable projects bave 
| in this country, from a national rather than from a 
. The route which has u Merit epe 


] 
7 5 
i 


divity has prevailed. And here ends h outline of what 
Шаб ere ends а rough ou wW 
has gone before—or rather of that which has not, so far, got beyond 
the sphere of debate. 

па now отыр (аа каше: Under ite Cire Heada; pac Шу 
‘way of dealing with id Nga ns objections that have been 


time to time, circumstances. 

First then, it should be known that cables bave been previously 
a and in depths over 3,000 fathoms. The 1869 Atlantic 
«ble runs 


to about 3,200 fathoms, and this is only one of several 
similar water in which the cable 


in latitudes, but well clear of the 
suggested cable . The matter is touched on рае hire Bd the 
; statements that bave gained currency, that the cable 
could never be laid much less re 


tbe , and for the determination of the types of oable to 
be employed. : 


The portion of the roate which more particularly 


the return journey by the ship despatched to land the shore ends ab 
to laying the main sections. 
te bave been thrown out as to the 
unfavourable composition of the bottom by those who, ‘perhaps 
ble, the statements are not 
Obie Tn designing a cable for the. greatest depths to be 
ype — & cable e 
with, care would of course require to be observed tóüÜopt 
would combine the requirements of safe laying from 
the contractor’s point of view, with those of durability looked at from 
the aspect of the proprietor. The latter includes the necessity of the 
cable readily accommodating itself to any irregularities of the m, 
and, at the same time, being a good subject for recovery—not only 
when new, but also a number of years after submersion. 

These interests are sometimes a little conflicting; naturally the 
most important point is to select a which, if carefally pro- 
репу laid, will permit of being picked up several times over, and a 
number of years hence. Such a cable must be of a character which 
lends iteelf well to paying out with a sufficiency of slack to meet all 
subsequent cable operations. | 
An, its specific gravity must be limited by considerations of 

ery. When the difficulties of raising а cable to the surface in 
deep witer first presented themselves in connection with Atlantic tele- 


graphy, a low fic gravity cable was ado with the v grs 
object of meeting these dificulties.* This e consisted of each 
Iron wire being envelo in Manila hemp. Such a cable is now, 


however, entirely ruled out ef court as lacking in durability, and the 

of experience all goes to show that, for types of this character, 
a close sheathed cable, with the iron wires more or less firmly butting 
against one another, is an almost sine qud non. Each wire would be 
separately coated with preservative compound, and covered with a 


° At that time this type of cable was also in much favour from a 

vet paint of view, owing to its low specific gravity tending to 

y simplify the requirements in the way of holding back gear 

and brake power, the efficient working of which, in controlling the 
cable's egress was, for lack of experience, in some doubt. 


thin cotton tape. 
of rigidity, which renders it well adapted to the general requirements 


Е of 
the whole cable together more firmly and 


fore, that this renders it—or any alloy 


Boch a cable combines durability with a reduction 


of cable operations. 
For the ses of securing a given actual strength, the wires 
8 ,of course, be galvanised) must be made of homogeneous 
of the greatest possible breaking strain—now up to about 90 
tops per square inch. | | 
Having regard to 
wire; neither must 


liability, there is a limit to the sias of each 
be below a certain gauge, with a view to 


durability after submergence. 
. Тһе outside covering of the cable should be composed of com- 
pounded hemp cords or o hemp) yarns—in preference to 


f 

ving greater durability, and as binding 

urposes (from friction point of view) the oùt- 

side circumference of the cable should not be greater than is abso- 

lutely necessary to meet other qualifications, and, in some respects, 
the same remark holds good from an efficient laying point of view. 

Finally, a smooth outside surface is of more importance in this 


jute (or 
ba 
a 


dense than might be su 


On the other hand, as the author has previously suggest d. a flexible 
riband sheathing of aluminium bropz», with substantial washers on 
euch side, might with advantage be adopted instead of iron wires, 
thereby enormously reducing the weight, and imparting freedom from 


-eorrosion—in the event of an abnormally Age core being employed. 
The riband—}-inch in breadth—would be laid 


with a very long lay, 
with a small turn between the edges, sufficient to allow a slight play. 
The low specific gravity of aluminium and ite alloys is an obvious 
int in its favour, proves that it will support an equal length of 
— and that it is equally durable. It permits a much greater 
being carried by a given ship, besides taxing the machinery 


Aluminium bronse is suggested in pe to aluminium, on 
account of its much greater strength. It bas, in fact, about six times 
the breaking strain, and very nearly the same as that of steel, while 
it has a weight scarcely a third of iron. Aluminium is only equalled 
by copper as regards pliability. It will be readily understood, there- 


of it—admirably suited for 
the sheathing of a submarine cable. 

The riband form is preferred on account of the increased flexi- 
bility thereby ensured in a large cable. It is on these grounds, more- 
over, that the metal tape is not allowed to overlap, or even to meet. 
Again, such a taping could, under no circumstances, damage the case 
under tension or pressure. M. 

Laying.—For paying out the cable efficiently in the deepest water, 
special attention would bave to be observed to the character of the 
brake apparatus; and if the ordinary friction brakes now in теа 
can be supplanted by something more free from the chances of undue 
heating, an advance will have been made. Buch an innovation would 
be especially valuable in this connection on account of the length of 
one of the sections—that between Venoouver and Island — 

viously dealt with. This 
, &c., would run into some 


being materially 8 | : 
The brakes and holding back gear must, again, be cf a character 


also be of ample strength to prevent what would be a rape rar TET 
g 


Repairing.— It has been "о by some that, if а cable were ever 


m is, of course, 


different points, and in gradually qe heights from the bottom, 
until the strain at another position is sufficiently low to permit of the 
bight being raised to the surface. NS EON 
Again, objections bave been raised as to the length of time taken 
in the of a cable in such ‘depths. It must, however, be 
borne in mind that cables have been picked up ‘and re in 
upwards of 2,000 fathoms within the course of two or three days. 
Electrical Working.—It has been asserted that if the Pacific line 
were laid, it would not work satisfactorily. This suggestion is not, 
however, in agreement with facts; though it is true that the mazi- 
mum speed obtainable on the long section (say, 3,500 nautical miles) 
with a large core would be low as compared with that attained on 
‘the Atlantic cables, which are, of necessity, kept heavily burdened 
with traffic more or less 5 Nevertheless, with a core of 
the same ons as that adopted in the Anglo-American " Oom- 
pany's last cable—650 lbs. copper to 400 Ibs. gutta- under 
ordinary conditions, a speed (in five letter words) could be attained 
a the minimum required by the Oanadian Government in 
1894. E 
. ТЬе above would be by ordinary manual transmission, whereas all 
the latest improvements in machine transmission with cur 
‘arrangements (as well as condensers) would naturally be app 
with something like a 35 per cent. increase in the speed, not to 
mention the circumstances that the adoption of Muirhead’s duplex 
system would nearly double the working eapacity of the cable. 
` As а first venture the above cable would probably be sufficient 


* 16 should, however, be remembered that though seven letters is 
‘still often taken as the equivalent of a cable word, it nowadays 
more usually averages up to nine letters. Such dis go to 
prove the futility of expressing a required speed in words only. 


in festoons at 
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to meet the ends in view. It is conoeivable that a larger core would 
be out of the question on the ground of cost. Moreover, increases 
ia the dimensions made beyond this would have the effect of still 
5 increasing the mechanical difficulties 


dealt with 
In the consteustion of the first cable to India (vid the Persian 
. Gulf), Messrs. Bright & Olark, as engineers to the Indian Govern- 
adopted a conductor in which four ordinary wires were drawn 
А m the four quadrants of a true circle with a ring 
outside to embrac the whole. By this means—with a given weight 
of ea cron reduced the electrostatic (inductive) capacity of the 
- core ut the conductor resistance, the result being a 
hie? тенета | in the attainable speed of signalling, whilst 
ntly maintaining the mechanical requirements as regards 
pliability, &. Messrs. Siemens Bros. bave since, to a great extent, 
spor a similar end in their compromise between the single 
| wire and the strand conductor, and this has proved a great suc- 
cess on a number of Atlantic cables. | | 
It would seem as though a plan of drawing the wires down ќо а 
smaller total area might in this un be advantageouely 


aan tha tity of gutta-percha required to obtain th mini 
uce the quan req o e same - 
mum thickness throughou Ror 

Ане qoaliñoationa, (Ala Felag the bee noir in the cost of an ocean 
cable, as in its design. 


с 7. Lisbon, cr Oadis, and the West and East Coasts of Africa, vid the 
"Tt ma be added that our colonies have been known (comparatively 


reoently) to be dent on the Russian-Siberian landlines for com- 
m with mother country 

Viewing the line as a necessity to meet the political 
requirements of the age, attention may be drawn to the circumstance 


considerable 


But any scheme for further, and independently, reducing the 
chances of a total breakdown of phic communication with our 
colonies can scarcely fail, in the interests of the Empire, to commend 
.iteelf to all British subjecta—no matter what the efficiency of the 


With the immense commercial field of China about to be thrown 
open, it may be fairly surmised that if we do not s the Pacific 
‚бооп in one direction or another, some other power will, and possibly 
obtain a naval supremacy there; thus no time should be lost in carry- 
pag Ene project through. | 
| e French bave actually laid what they term “ the first link of 
the chain destined to connect Australasia with North America." Their 
Australasian is the French convict settlement of New Cale- 
каш, it is said, that they do not care on what American territory 


y 
We will now pass on to a scheme that appears to have been sug- 
epe by the Eastern Extension raph Oompany as an alternative 
‘for the Pacific line, i. e., their pro to lay a system of all-British 


as regards a suitable 


"a fair 


under present 


cables to the Oape and Australia vid Gibraltar and other important 
naf hough an admirable line in ita way—if only as a perior dupli 
ough an way— yas Asu прі. 
cation of tems—this p cable can scarcely be 
regarded as & substitute for the Pacific project. It does not meet 
the case from an Imperial and strategic standpoint, because it does 
not include in its scope the and..most populous of all our 
colonies—the Dominion of Again, it passes through forei 
waters ; moreover, landing on the wrong side of Australia, it is largely 
ent on the good behaviour of Australian landlines, 
weak point in the ''all-British ” line, as considered by the 


. Colonial Office in 1896, is undoubtedly the landlines through Canada. 


But there is an alternative which in view of recent ideas will pro- 
bably commend itself to many. If, in fact, a permanent and reliable 
understanding could be arrived at with our American cousins, an 
difficulties in the all-British Pacific cable scheme might bs e 


with the Anglo-American-Japano, and that thus two Pacific cable 
schemes could be practically realised by one Pacific cable. More- 


over, not only would the share of the cost td each country be enor- 


mously reduced, but the ‘actual total cost would be materially less 
than in the case of the all-British route, owing to the long section 
therein being avoided such as involves an extra heavy core to obtain 
working speed. A project of this character would do much 
towards more firmly binding together the two oountries— and, in 
all English-speaking countries—as the author has endeavoured to 
show in the course of an article in the current number of the 
ForinigMly Review. 

In conclusion, with regard to the various schemes for a Pacific cable, 
it should be remembered that 40 years ago the feasibility of Atlantic 
telegrapby was the subject of incredulity—partly in Section A of the 
British Association meeting of 1855—at the hands of many of the 

: authorities until the cable was actually laid and worked in 

. In that instance there was practically no data to go upon; 

whereas the proposed Pacific line may be as but a further 

extension of what has already been done, though certainly involving 
special arrangements and precautions. 

In this paper the author has only dealt with the technical side of 
submarine phy in its present state 5 If, however, 
some of the lights of Section A d get their ideas into 
shape, or on the basis of actual experiment, furnish us with new 
material, the whole difficulty, in a financial sense, might be solved at 


once. 

By way of improving the present means of upon cables, 
Mr. Oliver Heaviside, F.R S., who treated the subject mathems- 
tically in the Philosophical Magazine in 1879, has advocated the 
introduction of both “ leak ” circuits and self-induction into cable 
lines. To put this idea in practice, electrical engineers, including 
Mr. Preece, Dr. Thompson, and others, have devised new forms for 
tbe insulated conductor, accom by devices which, to a certain 
extent, realise the said theoretical advantages. In some instances, 
however, the initial cost of these devices would prove an objection— 
even where otherwise practicable—and the only conclasion arrived at 
in regard to the application of leaks on the ordinary cable circuits 


of 
‘to-day is that when suitably disposed along the line, in obviating the 


chcking effect of retardation, they secute increased definition for ths 
signal, though not safficiently to permit of any substantial increase in 
the working speed, even with the battery power raised within 
reason. 3r 


‘A number of other proposals have been made, but, so far as oo 
cerns any further substantial increase in the speed attainable for 


submarine telegraphy under given conditions, it seems próbabie that, 
if this is to be effected, it will be by an entire revolution in the form 


of conductor, dielectric and кР cable, rather than the eig- 
nalling apparatus. Tho latter bas probably reached its ligtit of 

Any er increased sensibility of the instruments is 
likely to be: at the expense of steadiness, and would tend to briog 
them within the range of influence of other surrounding forces. It 
is even now quite beyond: that required or justified by the cable itself 
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ON THE ELEOTROLYTIO CORROSION OF "WATER AND 
. GAB PIPES BY THE RETURN CURRENTS OP.ELEO- 
TRIO TRAMWAYS. | Е 


By Dr. J. А. Fumana, F. R. B. 


. Read at а joint meeting of Section A and Section G, Sepigmber 16th. 
Tum subject of pipe corrosion by the earth return electric currents 


of electric tramways has at various times attracted a considerable 
amount of attention. There is no need to refer to the experience 
gained in the early days of electric traction, chiefly in the United 
States, which im on engineers the necessity for preper and 
efficient bonding of the rails in those cases in which they act as the 
return circuit, The British Board of Trade regulations now in force, 
under which electric traction is at present conducted in the United 
Kingdom, prescribe precisely the conditions for the use of uninsu- 
lated metallic return circuits, which are intended to prevent injurious 
electrolytic action on subterranean pipes. Amongst these rules an 
important one is the sixth regulation, in which the maximum рег 


.missible potential difference which may exist between a pipe anda 
portion of the neighbouring rail return is stated. In the case of an 


overhead electric tramway working with an earth retarn in which 


i 
к 
i 
t 
| 
К. 
1 
^ 


gal 
and to any pipe in ite vicinity, it shall always be possible to reverse 
the direction of any current indicated by interposing a battery of 


return.” | 

The above, translated out of officis] language, si es that if the 
VVV E a rer 
{ ? ve to 6 e n ы 
ference shall not exceed 1:5 volt. 


No matter what difference of potential may exist between a pipe 
ida 


and tbe neighbouring rail, it is well understood that 
corrosion or damage can only ensue at any place under two con- 


piace, | 
(ü.) The conduction through the surrounding soil, or at least into 
w thus takes place, must be electrolytic in character. - 
Hence, generally speaking, the danger arcas are those in which the 
pipes are positive to the rails, and where a resulting current fiows 
out djacent electrolysable soil Assuming then 
that the Board of Trade regulations are obeyed, the chief question 
is determine whether, under 
g ^ potential difference of less than 1:5 
between a pipe and the nearest part of an earth return, the pipe 
being pc sitive to the return rail, ia sufficient to cause an injurious 
uction of electrolytic erosion. The 


2 
: 
Ў 
4 


| collected on this matte. 
experiment made in my laboratory with London clay taken 


from an opening in a London street: made for laying down on- 


= 61 oms. Two clean sheet-iron plates were-placed at the ends of 
box, the.dimensions of each plate being as-nearly as possible equal 
33 алев of She Column of Olay, 


The resistance proved, as to be immensely 
dependent on the state of the clay as regards moisture, greatly in- 
creasing as the clay dried up 


A mass of damp eand, moistened with water slightly salt, was found 


( resistance of about 14 to 15 obms 
yard cube, but in their normal state a resistance of about 50 ohms 
yard cube, and when specially dried by heating f gs адн 
O., a resistance of nearly 270 ohms per yard cube, same 
in that concrete (one part cement, five parts gravel), 
after being immersed for two hours in water, bad a minimum resist- 
ance of about 25 s per. yard. cube, but, after. being artificially 
dried for 44 hours at 100^ O., its resistance was of the of 500,000 
ohms per yard cube. 

bad conductor 


It has been frequently stated that concrete isa 
ot fair insulator, and that rails laid on it are y insulated, 
but the considerable decrease which takes place in the electrical 
resistance of materials such as clay, coment, concrete, sand and various 
soils, when impregnated with m and the increase which 
takes place when mer аз artificially dried in that the con- 
5 8 is largely due to p 
presence water, and m therefore great at least, 
electrolytio in character. ae 

In the average conditian of moisture most of the materials forming. 
the subeoil in town and ay аиа not likely to differ much in 

of London clay, damp rand or cement, 


* Bee Electrician, Vol xxxvi, p. 788: also Electrotechnische 
Zeischrifi March 19th, 1866. 


electrieal resistance may be numerically very small. Between 
100-yard lengths of 6 inch clean iron pipe d in clay 
me apart, and, say,2 feetdeep, the actus] measured 
be something of the order of 1 ohm. It 
that a ocontinuously-applied voltage, not 5 
may cause the flow of very considerable quantities of 
on of time ic surfaces cf 


i 
n 


course . between metallic area 
Moreover, it is evident that а not inconsiderable porti 
baps the whole, of this flow must be carried by electrolyti 
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removed may very much exceed the electro-chemical equivalent of 


the current passed, due, no doubt, to looal action. This is shown 
5 t:— Two iron plates were cleaned an 
weighed previously to bein , and then placed in moist sand con- 
taining a little salt. The plates had an immersed ares of 11:4 square 
inches, and were 4°25 inches apart. А difference of potential of 15 
to 1:8 volt was maintained 
of this period the positive plate was weighed, and found to have lost 
039 of a pound, or nearly two-thirds of an ounoe. The electric 
quantity passed was only 8'14 ampere-hours. Ў 
quantity should have removed from 6 to 8 5 nearly } of 


E 


by Mr. I. H. Farnham before the American Insti- 


: a 
tate of Eicctrical Engineers in 1894 (see the Electrician, Vol. xxxili., 


16), it is stated that some of the worst cases of pipe corrosion in 
Boston, U.B A, cocurred when the potential difference of the рі 
Эк АЛТ. Well, of Ohlosgo, in mentlonin of -eable 
. Mr. A. T. o cago men g some cases of ea 
corrosion which occurred in Cincinnati, stated that the potential 


h > A г 
4, Positive pipe; в, Negative pipe; c, Neutral pipe; a, Secondary 
| т, Ammeter; v, Voltmeter. 

. Ее. 1. 


А : 3 


Ir J. C. Lee, of Boston, states’ be bas experimental the 
‚ Mr. J. y 
corrosion of lead and iron by a difference of potential of one- 
hundredth of a volt. | | 

I have myself produced ina few. sensible erosion of an iron 
anode placed in moist sea sand, the ce of potential between 
it and an cathode being less than half a volt and the current 
passing only ‘03 of an ampere. 


3 


E 


ЁЁ 


between them for 23} hours. At the end 


suggestion, Mr. H. W. Pearson, the engineer of the Bristol Water 
Company, has carried out at the Bristol waterworks, at Ohelvey, an- 
ent of the following character :— | ` 
rows of new ordinary cast-iron 5 inch water pipe (see fig. 1) 
were laid down in the ground, 1 yard apart. Each row consisted of 
four lengths of 9 feet pipe, or 36 feet in all. The lengths were 
jointed in the usual way with lead and the ends of the lengths were 
capped with cast-iron caps. In each pipe length was screwed a 
wrought-iron rod about 9 feet 6 inches in length. — 
These 36 feet lengths of pipe were buried in the ground 3 feet 
deep, just as if they were actual water pipes in use. The ends of the 
iron standards projected above the ground, and enabled an electrical 
connection to be made with the pipesatany length. The piped when 
buried were clean new cast-iron pipes. Arrangements were then 
made to keep two 5 of these pipes at a difference of 
otential of 1 volt night and day for six months. This was achieved 
the use of a couple òf large seco cells charged alternately, 
and which were connected through an adjustible resistance with the 
t vo adjacent rows of pipes. А low reading ammeter and voltmeter 
was provided. The experiment was started on March lit, 1898, and 
continued for віх months. Daily readings were taken of the voltage 
between the pipes, the current passing between the pipes, and the 
nature of the weather. The electrical arrangements were placed 
under the charge of Mr. H. T. Sally. 

The arrangement was then as follows:—One row of pipes was 
neutral, and simply laid down for comparison to observe the normal 
appearance of the pipes at the conclusion of the experiment. The 
other pair of pipes bad a difference of electrical potential of 1 volt. 
maint&ihed between them constantly. All three rows of pipes 
were otherwise. under similar conditions and buried in soil, of the. 
same kind—a non-acid, nearly neutral loam or sandy clay. The 
average current passing between the two active pipes was 015 of 
an ampere, айй varied only between 071 end 0'2 of an ampere 
during the whole six months. At the end of the six months the 
pipes were opened up and carefully examined. The appearance of 

he pipes was very different. That pipe length which had been 
connected to the negative pole of the cell was a clean, grey colour, 
und had scarcely any trace of oxidation оп it. It closely resembled 


tha appesrince of the pipe when first put in. The pipe length 
жо 8362 to Ше: | A s ot abe edi Gui 
uniformly covered with a layer of orange-yellow oxide, or bydroxide 
of iron, in some places of quite sensible thickness, and easily 
detached. The pipe which been neutral was oxidised slightly 
in places, but by no means uniformly. , The experiment lasted 
‚416 hours and 662 ampere-hours had passed from one pipe to the 
otber under a constant, voltage difference of 1 volt. The арр 
ance of the pipes clearly indicated that electrolytic action bad 


place. Та the case of the negative pi е clean appeafsnos . 
gu that A bee berated againit it 


bydrogen had been li 


| с Бу B 
and preserved it from oxidation by eontact with the gases, water, 


and salte in the soil. In the case of the positive pipe, electrolytic 
. action had clearly assisted or created oxidation. No actual per- 
forations or pitting was found on the positive pipe, probable by. 
reason of the fact that the electrical connections were so made as to 
facilitate as fur. as possible a uniform electric flow from one pipe to 
the other, not specially localised in one place. The actual electric 
uantity passed, vis., 603 ampere-hours, is theoretically equivalent to 
the removal of about 3'5 to 4 cubic inches of iron. o6 the pipe 
had a length of 36 feet, and a diameter of 5 inches, its surface is 
MT 6,500 square inches, or 45 square feet. Henoe the 
dation of a comparatively small thickness of the iron uniformly all 
over the pipe would, electro-chemically speaking, acoount for the 
electric quantity passed. The difference between the two pi 
amounted in effect to a greater rate of “ageing " of the rig аад 
It is, however, certain that if the electrolytic action, which, in this 
case, was tolerably uniformly diffased over the whole pipe surface, 
had been concentrated at one particular place, the erosion would have 
assumed a more serious aspect. | 
In the above-described experiment попе of the conditions served 
to direct the exit of the current to one limited area on the positive 


t is obvious that if under any conditions of electric traction there 
are differences of potential between the portions of a continuous 
pipe baried in the earth, the production of a current of conduction, 
and, therefore, Perhaps electrolytic erosion le dependent upon the 
} conductive power of the pipes themselves. It has been 

Kbove that ordinary subsoil resistance may be something of 
the order of 10 to 50 ohms per yard cube. The fic resistance of 
cast-iron is about 100 .microhms cubic centimetre, and would 
therefore be not far from one-m th of an ohm per yard cube. 
It is therefore very easy to see that if it were not for the resistance 
introduced at the joints of the pipes and at the surfaces by rust or 
oxides, the conductivity of a cast-iron pipe would always be much 
greater than that of the soil which it disp 

The resistance introduced, however, by bad or oxidised contacts, 
or by films of moisture, paint, or preservative compound, may alto- 
gether overbalance or outweigh the resistance of the mere run of the 
pipe material. І calculate that if there were no joints at all, the 


zoth of an ohm per 100 yards, or, say, 4rd of an ohm per mile. If 
leaded junctions arc in the usual way between fairly clean 


cast-iron pipe which had been the negative pipe. This length ір. 
cluded two leaded jointas. The whole resistance was found not to 
exceed th of an ohm. 
It is obvious, however, that no general statements can he made. 
It is a matter of great difficulty to measure the resistance per 'se 
of & pipe buried in the ground, and it is probable that, whereas in 
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some cases the conductivity of long lengths of water and gas pipes 


may be fairly small; iu other cases, oxidived or electrically, bad 


joints will introduce great resista 


noe, | 
We Бате, however, to regard the subterranean pipes of all kinds 


as forming a network of conductors, interrupted more or less at 


places by junctions of high resistance; but, 


bly forming an irregular conductor 


on the whole, most 
m of ter oon- 


eyste gres 
ucbivity than the soil or earth actually displaced by it, or whieh 
would occupy the same space if the pipes were not there. 

Let us consider next the electrical conditions in the neighbour 
hood of an electrical overhead system of street railway. In 
all cases where tbe uninsulated tram rails are used. as a return, it is 
unquestionable that some fraction—p-rhaps, a lerge one—of the 
return electric currente will come baok through the earth from the 
distant or more remote portions of the track to those near the 
generating station, no matter how well bonded the track may be. 
The exact distribution of this current flow through the surroundiog 
subsoil it is impossible to determine, but if there is a current at all, 
it involves as a corcllary the existence of lines of current flow and 


orthogonal е jui-potential surfaces. 


We may roughly represent by a disgram. the general electrical 
conditions, as in fig. 2. Варроѕе a generating station to be at D 
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be, and | 
to these flow Илен or at right angles to them, there are equi- 
- surfaces, which are shifting about in the earth as the cars move 
The disposition of the current lines will be modified by the 
al pipes in the groünd, in so far as these are conductors, 


tic counter electromotive forces 
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NEW PATENTS AND ABSTRACTS oF! 
' PUBLISHED. SFROIFICATIONS. 


NEW PATENTS.—1808. 


Com стону for this journal by W. Oo., 
Patent Agents, 323, High Но, London, W.O., and 
E 1 Manchester, and Birmingham all inquiries 


18,894. “Improvements connected with. electrical signalling of 
кешш ау trains.” A. BHINIS. Dated September 


18,900. “Improvements in electric arc lamps.” В. Fuepsatcx 
Harz. Dated September 5th. | 

18,907. “New abd useful electric switch device for the temporary 
lighting of staircases, 5 о ат. and the like also for indicating 
the beating of 21 shafts and bearings, and for fire-alarms,” W. Brano- 


KENHORN. Dated September б (Complete.) 

18,940. "Improvements i alternating cu lam C. D. 
tomum m 3 O. "Bwoboda, United Btates.) j Dated eptember 5th, 

omp 

18,941. u Manufacture of of homogeneous mixtures for 
descence bodies cf electrical glow lamps.” G. D. ABEL. (Allgemeine 
a Gesellschaft, Germany.) Dated September Sth. (Com- 
1 provements. in connected with lectrolytical con- 
2 — кш камны, O. Porzax. Dated 

18,9968. "Im relating to the electrolytic decomposition 


provements 

of alkaline salts.” Е. Henn. Dated September 5th. 

N An electric stop motion and tension device for warping 
and like purposes.” A. E. Bancnorr. Dated September 6th. 
18,975. 


19. Improvements in ‘switching apparatus trolling 
ETT. R. E. B. ОвомрРтон. Med Beptom ber’ 6th. 

19014. “ „ноен in d 
J. Вовкв. Dated September 

19,015. 5 in dynamoe" W. M. Monpey. Dated 


UL 
| „Anim red quem of recording telephonic повара" 
| AP LEER ER 0 а теп се Dated 

HM noli ied f lata — 


N i 
19,140. „An improved electric aro lamp.” H. V.Jaxms. Dated 
Beptember sch. 


19,162. u Means and appliances for indicating at ome end of an 
. electric circuit the position of an arm or pointer at ‘the other end of 
the circuit.” P. BansrpGz.. Dated September 8th. 
19,248. н Ав improvement in fusible cut-outs for electric cireuita.” 
Е. W. Fnancm. Dated September 9th. 
Seaia ataron аа 


ber 9th. 
for under Patents, &с., T 1883, 
being date of a pplication in U nited 8 


ре B. Bradley, Uni 8 — — 
ber 9th. (Complete.) 


provements in 
ков hone supply sbafts, holes, gullies 
ng frameworkn” J J. Po and J. Јонявои. Dated 


19,313. - “ Improvements in shade and lamp holders for incandes- 
сес сито терра: В. Н. Burrg and J. Н. Вміти. Dated Sep- 
19,329. cata E е м . 

electric B. BoRBNIBEA 


(A. Bein, A Austria.) stris) Dated Beplember 10th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


аео а Specifications may be obtained of Messrs. W. P. 
& Oo., 322, High Holborn, W. C., and at Liverpool, 
Manchester, and — price, post. free, '94. (in stamps). 


“Third rail railway зубе” W. 
. (L. Walkins. i anderpoand чш alley Klas 


МЕ эЛ award Чой танау sivi, the object | 


connections for electric lighting” | 
September 7th. 
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receivers. It consists in an arm made integral with a lever and 
a a redire at сара YEE rar the armature by 
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stationary epum and adjusta 

provided at its lower end with a small 
contaot between said arm and the reailien 

may be regulated. The clockwork mechanism of apparatus 

matically thrown into or out of gear in the following manner, 
ever may be the use of the receiver, жч 
screw and the blade acts on an апхїНату electro- 
local battery to produce the attrsetion of an iron bar having 
throw or travel; this attraction being effectuated 
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mechanism capable of giving а quick and semi-automatic 
“make” and "break." 8 claims. 
11,440. “Improvements in dynamos.” G. UNTERBEBAS.. 


for proper current еш any prearranged 
series of 
vided with sontact ada dated to boar upon the ps 


14,101. * Improvements in surfaco contact mils systems.” Tus 
Barris тисизои Носатои 8 * June rhon 
‘Relates to surface contact railway 
jest to Tie» timo oval fr Do wales, lh 3 
moi from the contact shoes, and this is i. by insuring 
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.A NEW PHASE OF COMPETITION. 


Some few months ago English electrical circles were per- 
tturbed, perhaps even a little inclined to be angry, because a 
large order for electric railway plant had gone to America. 
Consolation was sought from the fact that after all we had no 
experience of three-phase or quasi three-phas>, railway work, 
and that our American friends were bound to secure at least 
some of the early contracts. A patriot may be forgiven a 
feeling of uneasiness when he contemplates the recently- 
equipped tramway lines, even where three-phase із not 
employed. Bradford, the. most recent. addition. to. English. 
electrical lines, is mainly equipped with American plant, the 
important system of Middlesbrough and Stockton is 
American from start to finish, the new tramway at Cork 
will employ American plant, and more important than all, 
the extensions to the Leeds tramways will be carried out 
with materials made in America. We have said sufficient 
to indicate that the competition of the United States is very 
real, and has to be reckoned with. Admitting, however, 
that we had much to learn in tramway work, and that our lesson 
must be based on American experience, it was not generally 
supposed we could be ousted in the supplying of lighting 


machinery. But it is apparent that in the position where 


we fondly considered ourselves impregnable, we have sus- 
tained what appears at first sight to be something like a 
reverse. It is not surprising that our American friends 


should have indulged in a good deal of self-congratulation at 


being called upon to supply extensive lighting plant to the 
Metropolitan. Electric Supply Oompany, and they may be 
permitted to enjoy their triumph. It will be remembered 
that this plant was described and illustrated in our last issue. 
Is the matter, however, а serious опе from an English point 
of view? It goes without saying that in consequence of 


this large order going to America, there has been a consider- 


able fluttering in the dovecots of English contractors; but 
a closer investigation into some of the surrounding circum- 
stances may help to dissipate some erroneous conclusions. 

The Metropolitan Company has been criticised by some 
for going out of the country at all; others, a little more 
precise in their complaints, have urged that a mistake was made 
in adopting two-phase plant. With the first of these criti- 
сінше it is unnecessary to deal; but the second is а singularly 
dangerous one to offer, especially on behalf of а contractor. 

It might be opportune, though diverging for a moment 
from the main topic, to refer to the position of the British 
manufacturer abroad. This country is possessed of a large 
and honourable corps of Consuls, who, in the main, are ever 
ready to further British commerce; bat if our memory 
serves us right, the one weakness urged by Consuls against 
English manufacturers is, that they are not very ready to 
meet the wishes of potential customers by supplying exactly 
what they require. The German and American manufac- 
turer, quick to appreciate the wants of a community, . will 
supply just what is wanted, without stopping to шй 
whether it is a reasonable or a foolish demand. | 
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We have cited this example, because it — 
we are drifting in a similar direction in electrical work. If 
а man wants to buy a continuons current machine for a par- 
ticular purpose, it is very little use criticising his action and 
endeavouring to persuade him to buy an alternating current 
machine. The case of the Metropolitan Company is an 
almost parallel instance. The technical advisers of this com- 
pany no doubt wanted certain plant for a specific purpose, 
and, having mude up their minds as to their exact require- 
ments, they went into the market to buy. It does not oon - 
cern us whether they were right or wrong in their ideas; 
they were buyers, and simply exercised their right of obtain- 
ing what they wanted. In other worde, tbe Metropolitan 
Company, in the expansion of its system, required two-phase 
machinery, and to obtain it they had to go out of thé country. 
It cannot be supposed for a moment that, if it had been 
possible to purchase English two-phase machinery, the com- 
pany would have sent over the seas for it. The action of 
the Metropolitan Company implies no inferiority to Euglish 
machinery; the generators that are made in this country 
will compare with the best the world produces; as to engines, 
we need say no more than that our strength to-day эл a 
nation is based on the steam motor. 

It must not be forgotten that though the Metropolitan 
Company's contract is an important one, it forms but a small 
fraction of the electric lighting extensions that are in pro- 
gress. From all sides we hear that English works are full 
of orders, and it is an obvious fact, demonstrated from week 
to week by our Electric Lighting Notes, that oontractors are 
very generally behindhand with the machinery. on order. 
In spite, however, of the general prosperity that prevails 
among English electrical manufacturers, we think, in view 
of future developments, it would Ъз wise for them to bear in 
mind the demand that is likely to arise for a different class of 
machinery to which we have been hitherto acoustomed. If a 
customer makes up his mind to use two or three-phase plant, 
it would be better to supply it, than to endeavour to convert 
him to a continuous or simple alternating frame of mind. 
Not for & moment do we suggest that there is likely to be any 
immediate falling off in the demand for the spécial type of 
plant that is now being made in English workshops, but the 


different conditions that may arise in the development of 


electricity in lighting, in tramwaya, and general power work, 
may bring some modification in the design of machinery. It 
ів in anticipating those modifications that the English con- 
tractors will best meet the competition from outside. The 
efforts of our active American confrères are. not likely to 
be lessened by recent successes. We must study the 
reasons of their success and profit by them. 


М e. | 


A Ntw determination of the ampere, 
made by а committee of the American 
Association for the advancement of Science, 
was announced at their recent meeting. The mechanical 
equivalent of heat determined by Griffiths, and by Schuster 
and Gannon, with the electrical method, has given results 
differing by one part in 400 from Rowland’s corrected result. 
Energy being of the dimensions of C? R, it was natural to 
look rather for an error in the determination of the ampere 
than of the ohm, since a small percentage error in the former 
would be doubled in the measurement of energy. Moreover, 


The Value of 
the Ampere. 


in the determination of the ohm, experimental skill seems to 
be, for the present, exhausted, and has left no discrepancy of 
the required order between the results of different observers, 
A new measurement of the ampere was accordingly under- 
taken, and stated as before as a relation between the torque of 
an electro-dynamometer and the weight of silver deposited 
in а voltameter, The result obtained was 0011192 gramme 
of silver per ampere per second, instead of *001118 gramme, 
the hitherto accepted figure of Lord: Rayleigh, from a certain 
solution of silver nitrate. For the latter figure Lord 
Rayleigh claimed no greater accuracy than one part in 1,000. 
The new result removes the discrepancy between values 
obtained by the electrical and mechanical methods for the 
mechanical equivalent of heat, and if. it be generally 
accepted, which we have no reason to doubt, is very satis- 
factory. Its effect would be to reduce the value of the Clark 
cell from 1°4842 volt to 1:4327 volt at 15° C, but this is to 
be the subject of a direct determination. The principal and 
very important improvement made by the committee in the 
mode of procedure was the suspension of the dynamometer 
coil by phosphor-bronas strips instead of by a bifilar 
suspension, The torsional constants of the bronze strips 
admit of very exact measurement independently of the 
dynamometer, | 


i . Pror. TRowBRIDGE has published in 

mhe Emeta бете (Vol. viii, No. 188, p. 6) the 
at Low Temperatures. pegults of some experiments which he has 
recently made in order to determine the specific heat of 
metals at low temperatures, which will be found of great 
value to physicists, for few experiments of this kind have 
yet been made. He intended to use liquid air for reducing 


the temperature of the metals employed to a definite number 
. of degrees below zero Centigrade, but finding that when this 


substance is kept in a state of ebullition it loses its nitrogen 
and becomes liquid oxygen, he employed this latter element 
and determined its temperature to 4 — 181:4? C. The ordi- 
nary calorimetric method of mixtures was relied upov, but 
some very elaborate precautions were introduced in order to 
ensure accuracy. The following results were obtained 
employing liquid oxygen: 


Specific h 

Metal. В.е с. 
Oopper езе [117 006 eee 0 0868 
Iron... eee eee eee eee 00914 
Alaminium .. 01833 

By employing boiling water the results obtained were :— 
Metal. 55... 100" C. 

Oopper . 00940 
eee 006 eee bee eee 0 1162 
Aluminium eee eee "T LU 2173 


It will be observed that there are considerable differences 


which expressed actually and by percentage, are м 


follows :— 
Actual difference Percentage difference 


Metal. between the two between the two 
values. values. 
| 0 078 7:6 
роррег sis 0 0248 21:8 : 
Aluminium 00340 157 


By every imaginable means these remarkable results have 
been tested, and Prof. Trowbridge states that making every 
allowanoe for errors of experiment, it seems impossible that 
these results are otherwise than accurate, If there are 
errors they would seem to amount to lees than 1 per cent. 
No suggestion is made by the author regarding the signi- 
ficance of these results, and it is not easy to see quite what 
they mean, but they must have the effect of making us give 
pause, and will probably result in a considerable modification 
of опг views regarding the physical properties of the metals, 
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DUFLOS ARO LAMP. 


——— » 


- Амомавт the appliances that have moat taxed the ingenuity 
of inventors, writes A. Z.“ in L'Industris Electrique, 
the aro lamp осер. occupies a prominent place. 
The ever-increasing number of patents in this cop- 
nection shows that the problem is not yet solved, or only 
imperfeotly solved. In brake lamps particularly. which 
are now being most used and which seemed faultless, we 
notice in course of time a certein irregularity due to the 
variation of the coefficient of friction under the influence of 
dust or damp. | © 

It is with a view to leasening this defect, at the same time 
ensuring to the lemp a certain and reliable regulation, that 
the Daflos lamp has been designed, and up to the present it 
seems to satisfy all the condilions necessary for gocd 
working. OS | 

In this lamp the regulation is effected by a shunt coil, 
which, while simplifying the construction, enables greater 
sensibility to be obtained than in differential lamps. 

Description.—The principle of this lamp is as follows :— 
Two carbon-holders are connected by a Vaucanson chain, с, 
the links of which catch on & pinion mounted on the axle, a, 
of a large toothed wheel, в, and in one pieoe with it. 

A part, ос’, which oscillates freely round the axle, a, 
bears a small pinion, p, which catches into the wheel, B, 
=. on the axle of which is fixed a wheel with long 

» f. : | 
A fixed stop, d, catches in the teeth of the wheel, r. The 
part с с’, by means of the connecting rod, 5, and the jointed 


lever, І, v P, which moves round the point, 7, follows the 
movements of a laminated soft iron core, N, when it is dis- 

| within a solenoid, в, the winding of which is mounted 
1n shunt on the terminals of the lamp. | 

A weight, P, balances this arrangement. 

Mor king. — Lot us suppose that the two carbons are sepa- 
rated from one another. At the moment when we olose the 
interrupter, ав no current is parsing through the carbons, 
the difference of potential at the terminals of the lamp is at 
its maximum, the intensity of the current passing through 
the solenoid is also at its maximum, and the iron gore is 
powerfully attracted. | | 

The part cc’ being pulled by the connecting rod, b, and the 
lever, L, tur. ing round the axle, a, the part c гівев, the part 
C' falls, the teeth of the wheel are freed from the stop, d, 
and immediately the wheel, в, turns in the direction of the 
arrow, drawn by the weight of the positive carbon-holder; 
the pinion, p, and the wheel, 7, turn in the opposite direc- 
tion, until the two carbons come in contact. At this moment, 
the circnit being closed, the difference of potential at the 
terminals of the lamp suddenly falls, the attraction dimi- 


. decreases and the core falls, drawing with it the 


question. The efficiency of a t 


nishes in the bobbin, в, and the core, х, falls, the part 0 
swings, the part с’ rises, and one of the teeth of the wheel, 
ғ, is brought against the stop, d, and the wheel, ғ, then 
ceases to turn; the pert с’, continuing its upward movement, 


. draws with it the wheel, в, and makes it turn a little in the 


opposite direction. This movement has the effect of cepa- 
rating the carbons, and the aro is formed. 

As combustion goes on, the distance between the carbons 
is increased, and also the resistance of the arc, the difference 
of. potential at the terminals also increases, and the oore 
Ай сы enters the solenoid, drawis g with it the part, o 0’, 
and making one of the teeth of the wheel, 7, slip along the 
stop until it is freed. The wheel, r, being free, turns in the 
direction indicated by the arrow, the carbons are drawn a 
little closer together, the core falls a little since the attrac- 
tion has diminished, and the next tooth catches upon the 
stop, which holds it fixed. This goes on all the ‘the 
lamp is workiog. = 

The sticking together of the carbons is in this lamp 
rendered if not impoesible at any rate of very 
rence. If ару impurity does get in, the gaseous products 
result ing from it bave the effect of lessening the resistance 
of the arc, which terd3 to allow a greater intensity to pass 
through. But as the resistance of the aro diminishes, the 
difference of potential at the terminals of the lamp also 
„оо, 
and the wheel, 7, іп the opposite direction to the arrow, 
which produces a greater ion.of the carbons until the 
arc has attained its normal resistance. Atthe same time the 
atop, d, catches more firmly into the teeth of the wheel, r, 
whioh are cut sufficiently deep on purpose. 

This separation of the carbons allows a sufficient quantity 
of air to be introduced into the aro to bring about the total 
combustion of the impurities which cannot in this case form 
* knobs.” | 

This sticking together being thus prevented, the working 
of the Duflos lamp is rendered very reliable and very 
economical. A simple modification in the number of turns 
of wire on the solenoid enables the lamp to be worked by an 
alternating current. Lastly, we may add that by modifying 
the regulating apparatus the same type of lamp can be made 
to operate at from 8 to 18 amperes. 


A FRENCH VIEW OF ELECTRICAL POWER 
TRANSMISSION. 


WRITING in the Revue Générale des Sciences, M. Paul Janet 
would have every workshop, every ouse, and even every 
workman’s lodging or home provided with necessary power 
from some central point where such power can be produced 
under the best and most economical conditions. Other 
systems of power transmission, by cable, compressed air, 
water, all have their disadvantages; but the discovery of the 
reversibility of the dynamo gave a new aspect to the whole 
Fanum il on is reduced by 
three losses, which, to give fixity of idea, are set down as 
10 per cent. in the generator, 10 per oent. in the receiver, 
R P 73 
g? 
where в is the line resistance in ohms, P is the power in 
watts, E the voltage, and r is the efficiency of the generator. 
Thus, with a power of 100 Н.Р. (French), or, eay, 78,600 watts, 
and 10 ohms of resistance with 4,000 volts, the generator 
output being 90 per cent., we get the percentage of line loss 
_ 10 x 78.600 x 081 
P 16,000,000 
Henoe the necessity of high voltage and small line resistance. 
The u limit of the tension depends upon the possible 
difficulties in insulation of machines and of the line itself, 
difficulties which increase more rapidly than the tension 
itself. Losses from line are of two kinds, conductive and 
disruptive. The first are due to poor insulating material, 
and are most serious, being invisible, silent, and resembling 
the leakage of water from porous pipes. Damp air is the 
chief cause of such losses, or moisture on the line supports. 


and an amount in the line represented by р. = 
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Disruptive losses may occur, no matter how dry the air, 
or how perfect the insulation, with a high tension. Disrup- 
tive discharges resemble the sudden rupture of a very 
impermeable water pipe, hard but fragile. There is а sort 
of electric fragileness. The subject was once looked on as 
rather in the domain of static electricity, and no fear was 
felt of disruptive discharges in the use of currents, but to- 
day electricians begin to encounter phenomena hitherto 
hardly seen outside the laboratory. Hence the necessity of 
limiting tension to about 20,000 volts. Line resistance can 
be diminished at will by increase of section. If d is the 
length in kilometres between two stations, the weight in 
tonnes of the two conductors will be 

OT 43 
TE (2) 


Thus for 10 kilometres and 10 ohms total line resistance 
the weight will be E — 7 tonnes, which at 2,000 


francs per tonne (£80) will make the line cost E560. 
Combining the two foregoing formulz, it is found that 


07 d? pr? 
W == T (8) 


Thus for a given distance, power, and voltage, the weight, 
and, therefore, the cost of a line varies inversely to the loss 
allowed, a heavy loss allowing an economy of copper, while 
а large locked up capital in copper will reduce the line loss; 
hence Kelvin's law that “for a maximum economy it is 
necessary that the cost of the energy annually lost in the 
form of heating of the line should be equal to the interest 
and amortisation charges of the capital represented 
by the copper in the line." The energy lost per second 
in the line is equal to в 1? by Joule’s law, т being the 
ampereage of the current. The cost of the energy lost 
annually is thus proportionate to R 1, and may be 
represented as * в 12. 


2 
of line is proportionate to = Henoe interest, and sinking 


fund must be rË, Applying Kelvin's law, we have in 


d? | E 
* R 12 = * K. whenoe RI — ve d. Ваё the resistance 


of a line depends on its length, and is inversely as its cross 


; А | d | | 
section; thus в = KE" э? whence - = р м p = const. 


Kelvin's law thus leads up to the remarkable result that 
“to obtain the best conditions and most economical, the 
quotient of the current intensity by the line section—i.e., the 
amperes per square centimetre—should have а value depend- 
ing on the price of copper and of mechanical power, and on 
interest and sinking fund, but altogether independent of 
distance. The complete formula for current density 
. I 1 О7аа_ А F 
is 5 — 10 100 p N’ where a is the price of copper per 
ton (in francs) a is the interest, &.; р, the price per watt- 
hour; N, the annual number of working hours, Thus, to 
take а concrete example, as at Niagara, with copper at 
1,350 francs, and interest at 5 per cent., and the price of a 
H P. per year 75 francs, the best current density will be 
found to be about 55 amperes per om?, | 

The principal elements of a transmission scheme are now 
easy to calculate. Choosing the tension as high as possible, 
the line current intensity is immediately deduced, since the 
product of the intensity by the tension to the power trans- 
mitted is to the output of the generator. | 

Kelvin'slaw then gives the best density to adopt, and 
there is obtained immediately the section of the line and its 
weight. "These elementa fixed enable the costa to be approxi- 
mately established. 

It is not possible to fix, exactly, the price of machines. 
They may be set down at 100 to 150 francs per kilowatt 
(£4 to £6). This enablés the cost of generators to be given, 
while the small economy due to line loss need not be taken 
into account in calculating the motors in a first caloulation. 
For the line, copper of highest conductivity should be 
emp'oyed, and cost may be calculated at once from the market 


The weight, and therefore cost 


rice, which will be higher than that of ordinary copper. 

o this must be added the pole cost, and insulators, poeta 
being spaced at 50 m. apart, and valued at 25 franca each, 
with their insulators (£1). . Thus a kilometre will cost 
500 francs (£20). 7 

Thus, to transmit 200 Н.Р. to 10 kilometres at 4,000 
volts, with, вау, 10 per cent. loss at the generator, 74 per 
cent, at the motor, and 124 per cent. in the line, or a total loss 
of 30 per cent. (the losses are given all in terms of the motive 
0:7 x 100 x 200 x 786 x 0:81 

0:125 x 16,000,000 

= 4:17 tonnes by the formula (3), which, at a cost of £80 
per tonne, will amount to £884, while the poles, &o., will cost 
£200, making a total of £534.* The generator will coat, at 
£4 per kilowatt, £588, and, neglecting the small economy 
of the smaller motor, this may be set down at the same price, 
or a total for the two machines of £1,176, or a total for 
machines and lines of £1,710, to which 5 per oent. may be 
added for apparatus, making a total of £1,795 for the mere 
electric plant. For this there will be delivered 140 H. P. at 
the motor terminals; the cost is thus nearly £18 per H.P. 
The cost of the same installation at only 1,000 volts would 
be about £48 per H.P. delivered, which is sufficient to 
b the extreme importance of the highest possible 
voltage. 

At first sight the advantage of transmitting a water- 
power lies in the fact that the power costs nothing. Never- 
theless, with possession of a water-power goes the necessity 
of .constracting dams, channels, gates, tunnels, turbine 
houses, &c., all which when set down as capital at an annual 
charge for interest and depreciation may represent an 
expense comparable with the cost of fuel. A few examples 
are given from actual practice. No. 1. A fall of 100 
metres and 4,000 litres per second in the Département de 
Геге, Power utilised 4,000 Н.Р. 

The fall cost to acquire ... £12,000 
Dam, ,and pipes А 10,0C0 
Boildings and foundations T «ie 2,000 
20 turbines of 200 H P. each 3 


Total 


power), the line must weigh 


£27,200 
The cost of power is thus. nearly £7 per H.P. at the 
turbine shafts, In the Dpt. du Jura afall of 2 metres, 


with 15,000 litres per second and 800 H.P. utilised, cost as 
follows :— 


W ater rights ... s е. i . £1,800 

Сапа! and building ... Babi. 71 seit 6,000 

Three turbines, each 100 Н.Р. ... 1,200 
Total 


. £9,000 


or £80 per H.P. at turbine shafts. These two examples are 
chosen as being particularly characteristic of extremes of 
high and low fall, and at once is seen the great benefit of 
using the maximum fall reasonably to be secured. In ~i 
nothing is so remarkable as the small size of turbines 
pant necessary to utilise water at a high preasure. Of the 
ret class of high falls may be cited the mills at 
Lancey, near Grenoble, where a fall of 500 m. has been 
ыш тше of 5 S the low falls of the ipte 
eneva, show w work is nece to utilise large 
masses of water at low falla, TUM 
Again, in Upper Savoy, а fall of 140 metres, giving а 
mean flow of 8,000 litres per second, and never falling below 


4, 000 litres, has been utilised. For three-fourths of the year 


come 11,000 H.P. is available, and in winter about 6,000 
Н.Р. The value of this fall is estimated at £12,000, the 
work of installation at £20,000, including gates, dame, tun- 
nels (one of 600, one of 650 metres in length), 2 m. high 
and 2:5 m. wide, canal, two steel pipes 1:40 m. diameter, and 
500 m. long. Adding the turbine oost, say, £440, gives a 
total of £36,400 for 11,000 H. P., or only £3:82 per H.P. 
In comparisoa with steam-power, the author gives an esti- 
mate as follows for 100 H.P.:— | Е 


Engine  .. 998 4800 
Boiler, бл. eee ees eee 800 
Building, ёс. eee eee 400 


. ` 
[E] 


Total ... £3,000, or £20 per H.P. 


© 25 francs are translated as £1, ` 


= а ^ um LL A Lc ee d LES! 


- - яа "ар = == ы == — >- 


^ add to this tension, 


- 


Vol. 48, No. 1,085, Биғтамбйв 50,1998] THE ELECTRICAL REVIEW. 411 


The price of the engine seems high; the present writer 
would be glad to sell first-class steam engine power at little 
over half the above figure. | 

For a 300-H.P. engine the cost is thus set down :— 

Engine. T zr 
Boiler, ka. 8,000 
Buildings, 0. 800 | 
Total .. £4,800, or £16 per Н.Р. 
while a third estimate for 1,000 H.P. is:— 
| Engine es 0 eoe 4,000 
| „ SG. ... 6,000 
Buildings  . ss. 2,000 
(^ Тоа1 .. £12,000, or £12 per H.P. 


Even at half the foregoing escimates the cost of steam 


plant appears higher than the cost of high fall water-power, 


in addition to which there is also to be added the continual 
expense in fuel, wages, &c., and if the power is used for many 
hours, water-power has the advantage, while, for short 


working hours, steam may sometimes b3 better placed. The 


seem to us to indicate that the French are better 


gures 
hydraulic than steam engineers, and able to do more with a 


given sum tban when they set out to instal steam plant. То 
pay £6,000 for boilers to give 1,000 Н.Р. in economical 
engines seems to us very high pricing. | 

aking the case of 140 Н.Р, at the point of application, 
а hypothetical case is supposed at 4,000 volts, the water- 
power being of the high-fall type, and the utilisation day 
and night for 8,760 hours. The cost will then be :— 


For electric installation ... . £1,791 
Hydraulic plant, 200 Н.Р. at 170 francs... 1,360 
Total!!! . . £315 
Interest, c. at 10 per ont... 815 


——— 


This is the annual oost. The same power from steam is 
given as follows :— 


140 Н.Р. at £920 eee eee (KEJ eee £2 800 
Interest at 10 per cent. ... m ete £280 
Total H.P.-hours ... ess .. 1,246,400 
Tons of coal burned ii dos 1,230 
Cost at 30 francs per ton m „ £1,476 
Total annual cost sos ee .. £1,756 


The coal is dear at 80 francs (24s.), and this item might 
be reduced anywhere down to a fifth, and the total cost 
would then be about £580 annually, but even this is far 
above the cost of water-power. 

Taking the voltage at 1,000 and a Jow fall and a utilisa- 
tion of 3,000 hours annually, the annual charge of 10 per 
cent. on the installation for the same power at the 
rate of £30 per H.P. will come out as £1,278, while the 
cost of the steam-power will be as before £280 for interest 
and only £504 for coal, or £784 annually. Even with such 
dear fuel the steam now comes very much cheaper than 
water-power. It is thus important to seek high falls, high 
tensions, dear coal, and long hours in a proposed water- 
pre with electrical transmission, while the reverse data 
avour the application of We aos: | 

The figures presented by. M. Janet are by no means 
favourably chosen for steam-power. It is obvious, therefore, 
that coal-using countries are not likely to be so easily run 
off the road as loose thinkers are во apt to make out. 

In discussing the system of transmission to be employed, 
there is but one alternative; direct or alternating currenta 
alone are available; the first-named have the advantage of 
age, having been those of the Gramme machine. A dynamo 
may be constructed for all speeds, tensions, intensities, and 
other propertiee, so long as these are properly balanced ; but 
for continuous current machines, there remains the difficulty 
of insulation at high tensions. This difficulty comes in at 


. the commutator. This becomes so multiple in its bars at 


high tension, that difficulties arise in constraction. Without 
going into details, it may be said that currents of 8,000 to 
4,000 volts work all Tight, and they may be coupled so as to 

i of continuous current are 
still numerous, despite the brilliant success of alternating 
current, and would not hesitate at continuous trans- 
mission even at 20,000 volts. But the author believes 


that the current of to-day is the alternating. Simpler 


machines produce it; the commutator is absent. Trans- 
formers are applicable for raising the tension to any desired 
amount—apparatus without a moving pe 

With all advantages, however, the alternating. current has 
also its disadvantages. While the motors are also sim- 
plified, they present difficulties in starting not yet sur- 
mounted. Though very well for regular work at full power 
with few stoppages, the alternating ourrent must still give 
way to direct current for opposite conditions. This difficulty 
however, appears likely to be swept away by the disoovery of 


the polyphase alternating machines. Equally available for 


high tension, they have the general advantages of continuous 
currents, and in respect of starting of motors are but little in 
arrear of the latter. They have the further advantage of dimi- 


_ ishing the weight of line necessary. Without going into detail, 


it may be said that tri-phase machines have three terminals in 
place of the two we are accustomed to find in all electrical 
appliances—three lines in place of two. Thus, if к be the 
tension between any two terminals, т the current in the line, 
it can be shown that the power carried under these conditions 
isp = ЕІ 1/3. If в is the resistance of one line, the power 
lost in the line is 3 в 12, With two-line transmission to 
carry the same power at equal tension, P = кт’ where 
I = 173. Let в’ be the resistance of one of the two lines, 
then the powsr lost will be 2 R“ 1“ = 6 в 12. If xe desire the 


loss in each саве to be the same, then must 8 R I? = 6 R' 12, 


whence R = 2.R', from which it directly follows that with 
tri-phase current the cross section of each line will be of 
half the area needed for ordinary current. lf p is the weight 
of one line of tri-phase the total weight of line for tri-phase 


current is 8 p, and for ordinary current, 4 р, thus securing 


an economy of 25 per cent. All this demands that the intro- 
duction of polyphase current should be considered as one of 
the greatest steps in modern electrical industry—and, in fact, 
moat large installations are based on polyphase working. Yet 


-eóntinuous current will never lose its advantages, and will 


always be used for certain special cases; but it seems that 
simple alternating ourrent ought to be excluded from new 
installations. This has been a little forgotten of late. 

The author concludes that the exhibition of 1900 will 
afford a chance of studying all systems on a grand scale. 
We should add that the author of the interesting article we 
have abstracted as above is M. Paul Janet of l'Ecole 
Superieure d’Electricité. 


‘SOME NOTES ON THE ELECTRO-DEPOSI- 


TION OF CHROMIUM. 


By SHERARD COWPER COLES. 


CHROMIUM is not a very common substance; it does not 
occur in the free state, being generally found as an oxide, 
its lower oxide closely resembling that of iron, Cr O and 
C2 О. Chromium forms the colouring matter of several 
compounds; for instance, the green colour of the emerald, as 
was shown by Vauquelin; serpentine, also, owes its colour 
to chromium. Some of the characteristics of chromium are . 
its great hardness and its high melting point, it being more 


difficult to fuse than platinum, the temperature required 


being 2,000? F. 
Chromium stands tarnishing effects of the atmosphere, and 


is little affected by nitric acid, even when hot and concen- 


trated, pure cbromium oxidising very slowly in hot air, but, 
on heating the surface, it becomes readily covered with a thin 
film of oxide; dilute sulphurio acid only attacks it slowly. 

Prof. Hittorf found that chromium in dilate acid solu- 
tions in the cold causes hydrogen to be given off, but that 
chromium is electro-negative to such metals as copper, 
mercury, and silver. In the same way it fails to reduce 
such metals from solutions of their neutral salts, and 
behaves generally as an inert noble metal. On making 
chromium an anode in cold dilute acids, it dissolves, but not 
with the formation of chromous or chromio salts, it passes 
at once into the state of chromic acid. The results of the 
experiments carried out by Prof. Hittorf are thus sum- 
marised by him :—Chromium can dissolve electrolytically 


‚ fteel furnace is 
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in ару one of its three states, CrO, Cr, O,, or CrO,; accord- 
ing to the nature of the clectrolyte and its temperature, its 
inactive state corresponding, perhaps, with the passive state 
of iron. The attainment of this passive state is not to ba 
attributed to the presence on the metal of a thin layer of 
oxide, the hypothesis which is plausible for iron. It appears 
rather to imply that the surface, at least, of the metal differs 
in molecular arrangement according to the conditions and 
surroundings to which it is exposed; in short, that 
chromium appears to be an allotropic element. Chromium 
exists in three different states, viz., passive, active, and inter- 
mediate, and in each of these states it occupies a different 
position in the electro-chemical series and possesses a different 
chemical behaviour. 

Metallic chromium has been obtained by the reduction of 
oxides and chlorides. Deville made a mixture of chromic 
oxides and sugar which he intensely heated in a lime 
crucible, or heated chromium eesqui-chloride, with metallic 
zinc under a layer of sodium chloride, the zinc regulus was 
treated with nitric acid, when metallic chromium remained 
behind as a grey powder. 

Chromium has also been obtained by electrolysing 
chromous chloride, containing chromic chloride, the metal 
separating out in glistening scales. 

A method of preparing chromium in the electric farnace 
has been devised by Herr Eschermann, in which a gas-tight 
in connection with a movable electrode, 
A graphite crucible is placed in the furnace, and in this are 
placed oxide of chromium and sulphide of antimony, in the 
proportion of 10 to 23. After the furnace is cl 8 com- 
paratively small current of from 20 to 28 amperes is passed 
through the material until melted. R-action takes place 
with the videi aca of heat. The resulting mass consists 
of a regulus of chromium and antimony alloys, whilst the 
пррег part of the crucible has an amorphous mass of 
antimony oxide, sulphide, &o., mime to the walls. 
Every trace of antimony can be removed by repeated melt- 
ings, or by powdering and roasting at a white heat. The 
chromium dissolves a considerable portion of carbon, which 
separates out as graphite during cooling. 

Metallic chromium has lately been obtained in considerable 
quantities by Dr. Hans Goldsmidt and Claude Vautin by 
reducing chromium oxide (Or, О,) with aluminium in a fine 
state of division, the heat of combination being used for 
reducing the chromium oxide, tbe action being started by a 
small fuse or cartridge com of peroxide of barium or 
other suitable per salt, which is fired by a piece of magnesium 
ribbon to start the reaction. Pure-chromiam is being made 
by an electrolytic process by the Elektro-chemischen Werke, 
Bitterfield, Saxony. Chromium is being sold in Germany at 
the following prices :— Free from carbon, but containing some 
iron and traces of silica, 15s. a pound. Chromium free from 
carbo», and containing 96 per oent. chromium, and 8 to 4 
per cent. ігор, and traces of silica, at 48. a pound. 

Fused chromium is quoted on the American metal market 
at $7.14 per K.G., and commercial pure powder at $1.90. 

Chromium carbide bas been он, буе by Henri Moissan, 
the composition beiug Or, С; or Or, C. Chromium carbide 
is not acted upon by water; it forms an opaque orystalline 
mass with a metallic lustre. 

Some attention seems to have been recently given to the 
ааа of chromium from aqueous solutions. The 
process of Placet Barnet has been worked on a commercial 
scale. According to the patent specification, the electrolyte 
is made up by dissolving 100 parts of chromic alum in 100 
parts water by weight, 10 to 15 of barium bisnlphate. The 
writer has obtained lustrous dark deposits from this electro- 
lyte when worked at a temperature of about 200° F. with a 
platinum anode, tbe current density being about 5 am 
per Fquare foot, and the voltage at the terminals of the cell 
being about 4. 

Bansen experimented with the deposition of chromium, 
and succeeded in getting a good deposit of metal, which had 
the appearance of ігор, but was less alterable in moist air, 
and even resisted the action of boiling nitric acid, but was 
acted upon by dilute sulphuric acid and HOI. 

E. Placet claims to have obtained beantifal deposits of 
chromium by electrolysing an aqueous solution of chromic 
alum, to which he added an alkaline sulphate and а small 
quantity of sulphuric acid. 

The electro-refining of chromium has been tried by the 


firm of Messrs. Fred. Krupp, Essen, the object being to 
produce chromium free from carbon, no utions being 
taken to prevent the production of s metal containing iron 
or ferro-chromium. Double chlorides of the metals are used 
as an electrolyte, the anodes being of ordinary carbonised 
ferro-chromium, porous diaphragms being used to separate 
the anode and cathode compartments. 

Attempts have been made to deposit chromium alloys, and 
8 patent was obtained in March, 1884. Alloys of chromium 
were prepared by heating chromium compounds with 
charcoal in а closed crucible, and pouring upon the reduced 
mass 2} parts of copper and subsequently from 1 to 14 parts 
of molten tin, and then ulating, re-fusing, and casti 
in moulds of the desired forms. The plates thus fo 
were used as anodes in a solution made by dissolving 1 lb. 
of cyanide of potassium and 1 lb. of carbonate of ammonia 
in 1 gallon of water heated to 150° F., until a good deposit 
was obtained upon the cathode, a low current density beiog 


| чоро 


hen а solution of chromium chloride is electrolysed with 


a negative electrode of mercury, the mercury is found to 


take up but little chromium, a brownish-bluck chromium 


oxide being formed in the liquor. Т. Féreé has used with 


mercury a solution composed of 160 grms. of oryctallised 


chromium chloride, with 100 grms. of concentrated hydro- 


chloric acid, and 740 grms. of water, with a current of 22 
amp-res. In this way he found it possible to obtain 1j 
kilos. of solid chromium amalgam in a very short time. 

The following table gives the comparative hardness of 
electro-deposited chromium, as represented by the number of 
grammes weight on a diamond point, required to produce a 
socrate | 


a Hardness. 

Nickel electro- plate iv ТА . 100 
Sheffield plate eee eee eee 00 eee 10 0 
Antimony yr paie saa тә Mos * 90 
Palladium (deposited bright) e 5. 90 
-Ohromium deposited on copper és. ven TO 

um ор з ies . 66 
Oadmiam silver alloy, 5 Ag., 395 5 .. 60 
Cadmium deposit: d bright  ... "TI 
Silver (burnished) ... = i .. 40 


ELECTROSTATIC CAPACITY OF WIRES. 


| 


By W. MOON. 


Ix electrostatic units the capacity of two coaxial cylinders is 


1 
ara | 
2 log. - a) 
and the capacity between a wire and an infinite plane 
l 
4D’ (2) 
2 log. 2 
and that between two isolated wires is 
l 
4n' (8) 
2 log. - 
og d, d, | 
If d, — d,, formula (3) becomes 
! | 
2D? (4) 


2 x 2 log. x 


where “d” is the diameter of the wires and “р” their dis- 
tance apart. 
Formula (1) can be written 
l 
8 5 
2 log. i» | (5) 
where D" is the radius of the outside cylinder and “q” 
the diameter of the inside cylinder, tbat is of a wire. ‚ 
If “+,” the ratio of the electrostatic to the electro-magnetic 
units, is taken as 3 x 101°, then the preceding formulv are 
reduced to electro-magnetic O. d. S. units by dividing by 


v? = 9 x 10%. And since there are 10!5 C. G. S, units in a 
microfarad, these formule are reduced to microfarads by 
multiplying them by 

ELTERN. 

9 x 1.9 9 x 10 
And, further, if ? is taken in miles = 160,981 centimetres, 
and common logs. are used, formule (2), (4) and (5) 

me | 
1.03888 | 

log. 22 (6) 


d 
1.03883 


с , 
2 log. T 


(7) 


1. 03888 


2р’ (8) 

log. d 
where formula (6) gives the capacity in шісгогагайв of a 
mile of wire of diameter d suspended at a distance, p, 
from Ње earth. 

Formula (7) gives the capacity between two wires of the 
‘game diameter entirely isolated from and other wires or the 
earth. It is im t to bear in mind that this formula no 
longer applies when the two wires are in the presence of any 
other conductore, unless their distance apart is exoeedingly 
+mall as compared with their distance from the other con- 
dactors. Formula (7) is not of itself, therefore, generally 

f 


of use. 

Formula (8) gives the capacity of a cable if, of course, it 
is multiplied by the specific inductive capacity of the 
dielectric. | 

From formula (7) and (8) it will be seen that the capacity 
of two isolated wires of diameter d апа distance a 
p,“ is but half that of one wire entirely surrounded by a 

cylinder of radius“ b., And it therefore follows that the 
capacity “Kaa” between a wire, “a,” anda number of 
other wires and the earth, cannot be as great as twice the 
capacity, Klav, between “a” and the nearest wire“ b," if the 
two wires are of the same diameter, d, and are entirely 
isolated. "E | 

In the case of a number of aerial wires on poles, pro- 
bably the capacity, Kaa, between “a” and the remaining 
wires and earth is not as great as that between “a” and an 
infinite plane at the distance of the nearest wire. 

It is fu thermore evident from formule (6) and (7) that 
two wires would have to be nearly in contact before their 
capacity as isolated wires was equal to that between either 
wire and the earth. And, therefore, the capacity between 
one wire and any system of wires and the earth, could in no 
ere as twice the capacity between one wire and 


Althongh it would be difficult to calculate the capacity 
between one wire and a number of other wires and the earth, 

t it is evident that there are certain well defined limits 

ween whioh this capacity must lie, and it is not difficult 
to ш probable average values to the capacities of any 
such wires. 


In the case of a number of wires on poles, the epo Коа, 
of any one of them with the remaining wires the earth 
is not much affected by the position the wire oocupies on the 
poles. But the capacity, кш between any two wires is both 
affected by their di 
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O 


to the other wires. When the value, Kaa, is known, 
it is not difficult to calculate the probable value of Kas in 
any particular case. 

Since the capacity of one wire of diameter, *d," sur- 
rounded by a cylinder of radius, “р,” is but twice that of 
two isolated wires of diameter, d,” at a distance “р” a 
it follows that the capacity, Kaa, of a wire, “a,” entirely 


surrounded by wires at a distance, D,” is leas than twice 


the capacity of two isolated wires at the same distance. Bat 
since the charge on “a” is divided between a number of 
wires, the charge that each will take will be small, and there- 
fore the capacity between “a” and 5" will be 
Kaa @ 
DrD 

This is the minimum capacity between the two nearest 
wires on the poles. | 

When the other wires do not entirely surround “ a,” each 
will take a charge proportional to the square of its distance, 
and the whole hangs given to the earth would be propor- 
tional to 5 во that the capacity between “a” and “5” 
would be 


Kab = 


Kaa ry ` 
Kay = —--- 


т a 
DT 
Applying the last formula to telephone circuits rotating in 
foct squares ' 
Каа 288 


Кар = zu 
＋4 2 5 


ы 
226 
Каа d 
4+ 242 % 
if “р” is taken in feet. 0 


On poles with 28 wires 2“ would vary between 8°8 and 


12; taking an average value of, вау, 5. 


Каа d _ Kaa 
Kab — rod 4 
| +: 
with only two wires on the poles. 
Kab = Se. 
174 


This is the maximum value of кш. 

1 9e on that this capacity arar e е 
small, lying act, in practice, between an 0 
the capacity of one wire with the remainder and the earth. 

The charge that any wire “a” takes is 


&o., 


where va is the potential at “ a,” and Kaa the capacity between 
* a and the remaining wires, and earth = v; is the potential 
of “b,” and Ka, the capacity between “a” and “ 5," у, is 
the potential of “c,” and Kas the capacity between “a” 


9 = Va Каа + Vo Kab + Ve Kae eee 


9! 
apart and by their position with and “c.” 
s E ! 
| Two isolated wi One wire and earth A | average ko | ket 
Weight of wo isolated wires. and earth. verage capacit average average 
‘wire dene obe of one wire |, capacity, | capacity of 
per mile. | Sen --| and earth. | ds wires of & & looped 
d p=12, | pel. | р=60. | p 12. 5 17. рь 60 | D = 940 plus earth. loop. circuit. 
100 lbs. 079 0077 0074 0061 014 *0133 *0112 00955 *0101 0125 0002 0127 
200 lbs. | :119 *00835 0078 0064 0147 014 0117 0099 0105 0132 | 000299 0185 
400 Iba. | 158 "C089 00835 | 00675 0157 0147: 0122 0103 0109 0141 | 0004 0145 
800 Ibs. ' 224 :00956 | :0089 0071 | 0167 0157 | 0128 | 0107 ' -0113 015 | 00084 | 0155 
| | 
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Considering only the two wires of a looped circuit 
| фа = Va Kaa + Vb Kab 
Jo = Vo К + Va Kbas 


But Kaa = Kob and Ka, = Koa, BO that the charges on each 
wire would be equal if v, v. But in a perfect looped 
circuit the potential will be zero at the distant end, and also in 
the middle of the source of the E.M.F., so that the loop may 
be regarded as two separate wirer, ¢ach actuated by half the 
E. M. F. of the circuit, and therefore, Va = v», an 

Qa = Va (Kaa + Kad) 
7 — = Kaa + Кар = K eff. 

That is the effective capacity of one wire of a perfect 

looped circuit may be taken as the sum of the capacity of 
either wire with the remainder and eartb, and the capacity 
between the two wires of the loop. 

In any calculations relating to perfect telephone le gs 

. circuits one wire only of the loop should be taken, and it 
should be assumed that this wire is actuated by half the 
E. M. F. of the circuit. And the “effective capacity given 
in the last formula should be taken as the capacity of the 


wire. 

Tbe table on p. 479 giving the capacity in miorofarads of 
a mile of wire will eerve to illustrate this paper; “d” and 
“D” are in inches, and the four copper wires are of gauges 
giving 100, 200, 400, and 800 Ibs. weight of wire per mile. 


ey fer ET 


SIDE LIGHTS ON CABLE ROUTES. 


II. 


WE Fave laid before om readers as concisely as may be, the 
story of the futile attempts made by the allied ссора 
(the Eastern, Eastern Extension, and Eastern and South 
African Telegraph Cóthpsnies) to confirm their monopolies, 
and to relieve themselves from the impending danger of com- 
petition—at the expense of the nation; we have shown how 
this very prosperous cliqne has failed in this endeavour, in 
spite of the sympathetic interests which they have кепегйу 
managed to inspire amongst a certain class of officials. We 
omitted, however, to sufficiently emphasise the fact that in 
the letter to the Ohancellor of the Exchequer, dated Novem- 
ber 12th, 1897, ard in which the Marquis of Tweeddale 
leaves in abeyance the prolongation of the cable beyond the 
Cape, to Australia, the clause intended to quash competition 
is left unchanged. If this clause had been acceded to, it 
would have prevented the Government from assisting by 
subsidy anyone who might desire to compte, on equal 
terms, with these already subsidized companies in either 
Africa, India, China,.or Australasia. This absurd request 
was summarily dismissed in the draft instructions to the 
5 Committee. TI E 

erhaps that portion of the scheme on which we are 
trying to throw light, which relates particularly to the 
Eastern Extension Company, is the most interesting. We 
refer to the suggested prolongation of this cable from the 
Cape to Australia, which is now for convenience put into the 
background. We have frequently drawn attention to the delays 
and interruptions which occur on the Anstralian landlines, 
and find support for the views we have so often expressed, in 
a letter, dated February 25th last, addressed to the Chancellor 
of the Exchequer by Mr. J. Denison Pender, who, as a 
director.of the Eastern Extension Company, writes with full 
knowledge of the subject. Mr. Pender, in the course of his 
letter, writes: *I have the honour to inform you that in 
consequence of the recent unsatisfactory working of the 
Australian Government landlines (over which the compeny 
have no control) serious complaints have arisen both on this 
side and in the colonies, and deputations from chambers of 
commerce and other public bodies have waited on the 
Postmasters-General of New South Wales and Victoria with & 
view to ventilating the question and endeavouring to find an 
effectual remedy. 


“The Eastern Extension Compeny's cables to Australia 


are landed at Port Darwin in the northern territory of South 
Australia and Roebuck Bay on the north coast of Western 


Australis, whence landlines belonging to and worked by the 


Governments of South and Western Australia carry the tele- 
grams to Adelaide. The bulk of the traffic is transmitted by 
the Port Darwin-Adelaide landline, the long coast line from 
Roebuck Bay to Adelaide being more or less unreliable. The 
proposed Cape-Australian cable, by landing at Pertb, would 
cut out the most defective portion of this line, and conse- 
quently much shorten and improve the communication. It 
m n contended ед Les e [pin Perth and 
Adelaide, passing, as it does, through a sparsely sara 
countiy, would be liable to ag much interruption as the Port 
Darwin-Adelaide line, and to meet this objection the Eastern 
Extension Company has intimated to the colonies its readi- 
ness to extend the proposed cable from Keeling or Perth to 
Albany, and thence lay a separate cable to Adelaide, thus 
making the new connection altogether independent of the 
long landlines complained of.” In return for this extension, 
which will have the effect of seriously decreasing the revenue 
of the landlines of Soath and Western Australia, “the 
company would require the Australasian colonies to continue 
the existing subsidy of £32,400 per annum for another 20 
years, or 10 years Jonger than the period named in the original 
proposal.” That these landlines are very long, and very bad, 
no one but an interested colonial Postmaster-general would 
venture to deny. We have on a previous occasion pointed 
out that a telegram sent over the landline from Roebuck Bay 
to Burketown, in Queensland, would (assuming that it ever 
reached its destination) have to travel over a length of land- 


line greater than the distance between London and Calcutta, 


or several hundreds of miles more than the distance inter- 
vening between London and Vancouver. The admission 
made by Mr. Pender as to the landline from Roebuck Ba 
being more or less unreliable,” is only in accordance wi 
the statement made by Mr. Playford, the Agent-General of 
South Australia, at the Conference held in Ottawa. This 
unsatisfactory condition of affairs proves that the cable which 
was laid from Java to Roebuck Bay in 1889 cannot be looked 
upon as an alternative to the two cables which run from the 


same point in Java, to Port поа, although it was leid 
with the intention of assuring cómmunication with Austra- 


lasia when the Port Darwin cables were broken down. 

The Australian colonies, however, do not see the position 
in the same light as the associated companies, and at the 
Postal and Telegrapbic Conference held in Tasmania in March- 
April last, at which all the colonies were represented, when 
the original echeme of the allied companies was discussed, 
the ү 5 5 were — ; 

“That, in the absence of any satisfactory pe es Tom 
the Eastern Extension Telegraph Company, A any pro- 
posal at all except on the basis of an alternative cable via 
Africa, this Conference is unable to make any fresh arrange- 
ments with that company.” Also, “That this Conference 
re-affirms the opinion that in the interests of Australasia the 
Pacifio cable project should be consummated as "enr 15 
practicable, and that the Governments of the various Aus- 
tralasian colonics be requested to sent to the Imperial 
and Dominion Governments the foregoing opinion, together 
with the proposal of the premiers, as to at their 
recent Conference held in Melbourne, viz., ‘That if Great 
Britain and Canada would each contribute one-third of the 
cost, the colonies would be prepared to contribute the 


remaining one-third.’ ” 


In. the course of this discussion much dissatisfaction 


was expressed at the unwillingness of the above-mentioned 


company to meet the colonies, even to the extent of 
replying to the plain questions put to them as to 
arrangements consequent on the approaching expiry of 
the annual subsidy of £82,400 at present paid to the 
oe by the colonies. In the course of his remarks 
the Hon. Mr. J. Gavan Daffy said that “They bad spoon- 
fed the company, and the more they fed it the more 
spoon-fed it wanted to be.” A strong feeling in favour of 
an alternative cable vid the Pacific to Canada was also 
shown, and in reference to this Mr.Gavan Duffy said : “ That 
project was entertained Vg raid and at one time it seemed 
as though the line would be immediately constructed. Bat 
for some reason or other a blight had come over it, and they 
did not now hear of it.” The cause of this “blight” will 
bear some examination. 

In the first place, it is only right to give the allied com 
panies credit for the manner in which they have so long, 
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and heretofore so. successfully, managed to delay the estab- 
lishment of & competing cable across the Pacific. It is no 
more than natural that the Eastern Extension Company 
should strongly object to the lapsing of subsidies, and to 
the loss of about 50 per cent. of the revenue which they 
now derive from Australasian traffic, which in 1897 


amounted to a total of some £530,000. With this position 
in view, it is to understand the opinion exp by Sir 


Sandford Fleming, who, in his very temperate re to 
the Canadian Government on the evidence given Ка the 
Colonial Office before the Pacific Cable Commission at the 
end of 1896,° expresses himself as follows in reference to 


this company :— 

* [t may indeed be held that the compeny has alwa 
assumed an attitude of hostility to the aspirations of 
in respect to the proposed cable, and have for years strenu- 
ously all efforts to advance her own and Imperial 
interests on the Pacific in connection with the anion of 
Australasia and British North America telegraphically. Be 
that as it may, I can only repeat the view I have often ex- 

, that if the exigencies of the Empire, as a whole, 
and the establishment of a national work which will 
interfere with the operations of this private company, every 
reasonable consideration should be extended to that company 
by those upon whom it has just claims. But it cannot be 
supposed that the public interests must be entirely set aside 
in order that the company may for ever continue to receive 
large dividends. I will again 
Eastern Extension Company, and suggest & means by which, 
as it appears to me, the matter can be adjusted in the spirit 
of justice and fairness." 

Sir Sandford Fleming also points out that All doubts as 
to the practicability of laying an electric cable from the western 
coast of Cauada to the Australasian colonies, touching only 
on islands in the possession of Great Britain, is now entirel 
set at rest. The best authorities known were examined, 
and not one of them expressed the least misgiving on this 

int." 

i also made to what has been one 
of the most serious causes of obstruction in the progress of 
the Pacific cable project. Sir Sandford Fleming writes: I 
have pointed ont in what respect there is a general артее- 
ment in the views d the several gentlemen 
5 the 1 now refer to an extra- 
ordinary diversity of opinion. In this diversity I find 
ranged on one side the agents the Eastern Extension Telegra 

Company and two officers of the Post Office Department. On 


the other side, all the higheet authorities on electrical science, - 


with the managers of two important ocean cables, 
=i ony evidence was submitted to the Committee. 

“ The two officers were Mr. J. О. Lamb, secretary, and 
Mr. W. H. Preece, engineer-in-chief and electrician to the 
General Post Office, London. "Their evidence in the main 

‘agrees with that of the gentlemen who appeared on behalf of 
the Eastern Extension eui dr o Company, whose views are 
adverse to the establishment of the proposed Pacific cable, 

“The antagonistic evidence is voluminous. If examined, 
it will be seen that the gentlemen who submitted it are sub- 
stantially of one mind on many subjects. The tone and 
substance of their observations leaves the impression that 
they do not look upon the Pacific cable as a necessary or 
desirable ing, and that if established as designed, it 
would be inadequate in capacity and a heavy burden on the 
public exchequer. I could not venture (here) to take up the 
time necessary to refute the whole evidence.” 

Apparently these remarks are principally intended to apply 
to preposterous estimate which is contained in a report 
dated Да 1898, = in the Proceedings of the 
Ottawa erence. noerning this estimate, Sir Sandford 
Fleming writes: “We have thus presented to us the 
estimate of the officers of the Post Office Department, 
amounting in all to £8,264,000. The Canadian Govern- 
ment has a bond fide tender to carry out in a complete and 
satisfactory manner precisely the same work for £1,517,000. 


pointed by the Im 
Wiis telogeagh cable betwe 


in regard to the same subject. 


refer to the position of the. 


“ What oan be said of such a discrepancy as this? I 
entertain no doubt as to the great ability, the varied in- 
formation, and the value of ће services of these gentlemen. 
I can only regret that, in my extremely limited knowledge 
of them, I should be so unfortunate as to be driven to the 
conolusion that, however important the offices they fill, their 
importance does not make the occupants of the office infal- 
lible, In short, I am oonstrained to form the opinion that 
they bave made a grave mistake, and that to this mistake, 
and to the unfortunate letter of Mr. Lamb in which it is 
contained, may be traced the seaming antagonism to a 
Pacific cable, which will be found in the evidence recently 
submitted.” 

That the adjective which we have used to describe this 
estimate is quite warranted, will be at once admitted by 
anyone with technical knowledge who reads the report in 
question. The mere suggestion that the core of the cable 
mentioned should have equal weighta of copper and gutta- 

ha (940 lbs. of each) is quite enough, without going 
urther into the matter, to show that the report is utterly 
valueless. It is obvious that such a report as that above 
referred to being officially circulated, must have had a most 
prejudicial effect as far as the Pacific cable p:oject is con- 
cerned. We algo find that, as far back as September, 1888, 
ina minute on a letter from the then Secretary of State for 
the Colonies (Lord Knutsford) the following occurs, above 
the signature of Sir Charles Todd, who was then, and still 
continues to be, Postmaster-General of South Australis :— 
* In face of the known difficulties arising from coral reefs, 
and the enormous depth of the Pacific ae се ronte pro- 
posed, estimated at 12,000 fathoms in some places," &o., &o. 
After this display of ignorance of a subject, on which his 
opinion is conveniently accepted by the Government of 
South Australia, it is not surprising to find in the same 
minute the following assertion advanced by Sir Charles 
Todd: —“ As the Government are aware, I have given this 
subject very great and carefal consideration, more so, per- 
haps, than anyone else.” In all probability the reference 
made by this Postmaster to the “ enormous depths of the 
Pacific " can be traced to a blunder in the evidence given 
b7 another Post Office official before the Colonial Conference 
of 1887. We cannot but attribute a handsome share of the 
misunderstandings and false reports, to the delay in the 
survey of the Pacifio cable route, which was unanimously 
recommended by the delegates to the Colonial Confer- 
ence held in London in 1887, and which is not yet com- 
pleted. The Hydrographer (Admiral Sir W. J. L. Whar- 
ton) has in his report dated February 28th, 1887, 10 
years ago ! (figures corrected to 1892) expressed him- 
self as follows:—“ My general conclusion is that if the 
Government is to aid in a substantial manner any scheme 
for multiplying the lines of communication to Anstralia, it 
should bə in the direction of triplicating, by means of sea 
cables, those portions of the existing route whioh are now 
duplicated by foreign landlines.” 

n view of such an opinion it is not surprising to find 
that the survey recommended by the Colonial Conference is 
of slow accomplishment. We may say here that when the 
Hydrographical Department of the United States undertook 
the survey for the American cable, soon to be laid from San 
Francisoo to Honolulu, the work (about a third of that 
required for the Pacific cable scheme) was very fully carried 
out in three thonths. lá 

Besides these serions stumbling blocks in the way of the 
Pacific cable, we must remember that in some of the Oon- 
ferences held, some of the грата had no special or 
technical knowledge of the subject; thus we find that in the 
Colonial Conference in Ottawa in 1894, the Hon. Thomas 
Playford, representing South Australia, emphatically asserts 
fan this after having been corrected) that no soundings 

rom San Francisco to Honolulu had been taken since 1887, 
which proved that he was quite uninformed of the very 
complete series of soundings taken by the United States 
Government in 1892-98 for the San Francisco-Hawaii cable, 
a matter vitally еш subject on which he was sup- 
posed to speak with intelligence. 

Added to such misconceptions, arising from insufficient or 


inoorreot information, we should not omit to say that the 
Australian colonies have from time to time been quite 


satisfied with the reductions of rates which they have received, 


by using the leverage of proposing to support the Pacific 
D 
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cable, but that after each reduction 
interest themselves in the project. That the reductions were 
quite justifiable is proved by the steady increase of the 
revenue of the company concerned. For information regard- 
ing the financial position, revenue, &0., of the Eastern 
Extension Company, we refer our readers to an anal 

made by Sir Sandford Fleming, which we published last 
week, In conclusion, we would express a hope that the 
allied companies will not be permitted in any way to clcse 
the doors on the p of telegraph enterprise, Besides 
the large revenues derived from traffic, these companies, 
together with others in which they are interested, have 
already received in subsidies, tees, &c., а sum in excess 
of £3,000,000, and it would be extremely unwise to still 
farther strengthen against competition the position of these 
* gpooD-fed ” monopoliets. | 


have ceased to 


THERMAL EFFICIENCY OF STEAM 
ENGINES. 


(Continued from page 416.) 


II. 


THE first, or preliminary, report of the committee was very brief: 
and consisted of three statements :— 

1. That the statement of engine performance in water consump- 
tion per I.H.P.-hour is undesirable. 

2. That the statement should be in terms of thermal units per 
I. H. P., and, if ble, per B. H. P. also. 

3. That the thermal units for a perfect engine under the same con- 
ditions should be stated, so as to give a gauge of the imperfections 
of tbe actual engine. | 

In their final report the committee at once give the thermal effi- 
ciency as the quotient of the heat utilised, divided by the heat su 
plied to the engine. The heat utilised is ascertained by simply 
converting the work shown by the diagram or brake strap into ite 
heat equivalent. 

The neat supplied is that necessary to produce steam at constant 
pressue from water supplied at the temperature of the engine 
exhauet, the rule beirg applicable to both saturated and superheated 
steam, and to condensing and non-condensing engines. 

They consider undesirable the term thermal efficiency, and prefer 
to say efficiency ratio in порае an actual with the ideal or per- 
fect engine for the same conditions. The committee had some diffl- 
culty in settling on the lower limit of temperature, but finally 
decided it as being that of the steam in the exhaust pipe close to the 
engine but outside it, i e., away from the cylinder. This recom- 
mendation is seen to cover үш working against large back pres- 
sures or at high altitudes in а low pressure atmosphere. The thermal 
c ficiency of the Rankine cycle is thus formulated :— 


(Ta — Te) (1 + =) — т, hyp. log. Ta 
"m : a Ss 7. 


(1) 


where 7, is the absolute te mperatare cf saturated steam at the stop 
valve, and т, that at the exbaust flange, and 1, is the latent best of 
steam at temperature T.. Calling this thermal efficiency е, the B. T. U. 
ey minute per H.P. for the standard engine of comparison is 
4 + R. 

For the efficiency, ., of superheated steam the formula (1) is 
altered in the numerator by the addition of the quantity 048 
(Ta, — Ta) after the second bracket, and by the addition after the final 
quantity of the expression 


— (r. x 0°48 hyp. log. 2), 


the denominator being extended by the addition of 0 48 (Te, 7.) 
where T,, is the absolute temperature of the steam at the stop valve. 
Similarly the B. T. U. for superheated steam is 42:4 + , where Е, is 
the thermal «ffi^iency as formula. Ourves have been to 
thow the BT.U. per minute for varicus conditions. e specific 
beat cf steam is taken as 048, but doubts are thrown on its 
corr.ctness for superheated steam. 

Tne efficiency ratio of an engine is the ratio of the B. T. U. actually 
consumed by the engine to the B.T.U. required (by the formule fore- 
goirg) Ly the standard engine. 

Finally, it is recommended that the authors cf all papers 
presented to the In-titution bearing on steam engine economy con- 
form to the recommendations cf the committee. Appendices are 
given detailing some of the experiments in the determination of 
temperatures, And а table of 14 examples of engines under varying 
conditions reduced to the basis of the report for actual comparison. 
The celebrated Milwaukee pump which is well known as having 
given a good record, shows a rendering of only 79 per cent. of its 
possibilities; this is about the best for saturated steam yet obtained. 


GAS PRODUCERS. 


A CUBIOUS misapprehension occurs in an article on ga pocan J 
Mr. A. eee * Mr. ош escribes various 

producers, refers e use of producer gas for power purposes 
25 ontaide serious consideration for internal combustion engines. He 
then states that where producer gas is made as а bye- uct, as in 
the blast furnace, it may be available for use in gas ‘bat, and 
here comes tbe most extraordinary statement, “ i£ must go direct to the 
gas engine at a high temperature and without muoh effort at purification 
as this would result in such reduction of temperature as to prevent com- 
bustion.” Now, what nonsense have we bere. The gates from a 
blast furnace escape at about 500° to 600° F. and occupy therefore 
about double normal volume. 

If used hot a less volume could be admitted to the cylinder and 
the power of the engine would be reduced. The whole statement is 
absolately fallacious, for not only can the gas be purified, and it is 
also desirable to do so, but it can and should be cooled for use in the 
Otto cycle engine. | 

Mr. Bement, however, sees no virtue save in water gas, of which he 
gives the aralysir : — 


а Ы 
CO . 40 
0... . 010 
N ane ees epe а, eee 313 

1000 


lunar] puce ылык bigh ы wild) эш be got 
a р req a big w 

from poor or рее gas. But to pow this gas steam must be 
blown through brightly incandescent carbon. In а few minutes the 
carbon is cooled down below the temperature of water dissociation, 
and the operation must be and air blown in to get 
up the heat again during which time sena gas is made aud blown 
usually to waste. 'To make 1,000 cubic feet of water gas about 60 lbs. 
of carbon are required, of which about 15 lbs. ap in the gas, 
and the remaining 45 lbs. goes to waste in the air blow period. In 
Dillwik's system of water gas production described, the amount of 
gas per ton of fuel is fully dou This appears to be due simply 
to increased intensity and shorter duration of the air blast od 
producing a high degree of incandescence, and the following analyses 
are given of the water gas produced :— 


H T 52°43 50°09. 
со - gs 38 30 39 95 
C O2 ei 4 73 5:38 
O A € 074 123 
N - is 8+0 3:36 

100:00 100 00 


ane air blast period gives a very poor gas, of which two analyses 
ow:— 


CO .. .. 17 90 18 80 

CO. ic шы 1:80 1!0 

N iss .. 41860 79 50 

О ui s 170 070 

100 00 100 00 
Buch a strong gas as water gas is not required for power purposes 
though, as stated above, it is necessary for high temperatures. 


Certainly, as yet, & high temperature is not wanted in tbe water 
cooled cylinder of a gas engine and it is better for power gas to keep 
up one uniform and steady production, utilising, it may be, as 
much moisture as the circumstances will admit of —— up in 
the producer, and thus using some heat otherwise but not 
going to the extent of cooling the fuel bed below a point of good 
efficiency which might endanger the perfect cperation. Where Mr. 
Bement has obtained his ideas of the uselessness of producer and of 
blast furnace gas in face of their now large use in England, France, 
Belgium and Germany it is diffisult to guess. Only а few days ago 
we were shown in London two gas engines of 50 H.P. rating working 
with producer gas of the ordinary poor description. The waste 
in water gas production is not the only drawback to its use. There 
must be a steam boiler to produce the blowing steam,and at once the 
old boiler is re-introduced, which it is the mission of gas power to 
abolish, and we have observed that the boilers of gas-producing 
plants are rarely presentable. 


THE BRADFORD TRAMWAY ACOIDENT. 


Тнв Board of Trade inquiry into the cause of the electric {ташта 
accident in Bradford on Monday 19th inst. was opened yesterday we 
by Major Cardew, R. E., in the Bradford Town Hall. Mr. F. Stevens, the 
deputv town clerk, appeared for the Corporation; Mr. H. Wadding- 
ton, Mr. J. Eiliott, and Mr. Tetley represented several of the injared 
passengers; Mr. T. L. Atkinson appeared for the relatives of the man 
Drake, who was killed in the accident; Mr. J. A. Bucknill for the 
i Company, which zupplied the electrical equipment of 

e line. 

The first witness called was Epwis Epwagps, head inspector of 
the Great Horton line of electric tramways, who produced 
Ыз daily report, which contained his remarks on the 
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In it he said that after the accident he examined “the car and found 
tbat the wheels were badly flatted, as though they had been skidding 
some distance. The band brake was in good working order, aleo the 
pand-valve gearing. The cand box was empty, but this had evidently 
been caused by the car going over, as there was a large quantity of 
sand abont the inside of the car. There were also two bags of sand, 
which had been kept in reserve, under the car seat. He also ex- 
amined the rails which the car went over, and found them in places 
completely filled up with sand.” Another statement on the tame 
report was as follows:—" Driver Clarkson his car running 
over the end of the line at Morley S:reet terminus at 9.15 p.m., his 
explanation being that a street watering cart had made the rails 
greasy, causing the car wheels to skid. He was delayed about 10 
minutes. Driver Pickles (No 8 car) met with an accident owing to 
the trolley coming off the wire near the Crown Inn, and getting bent, 
had to be taken to the depot.“ | | 

In answer to questions, WrrwESS said there was s heavy traffic that 
morning, and he put on two extra cars, and No. 16, the car which was 
overturned, was one of them. Не denied that he had had any com- 
plaints as to the running of the cars, save on the first day, when the 
system was opened to the public. On that day the drivers com- 
plained of the brakes. After the first day they жега eatisfied, but he 
believed s stiffer brake would be safer, and personally, did not con- 
sider the electrical brake sufficient on a greasy rail. 

James BPRIGHT, fitter at the Horton Bank Top Depót, said that 
when the cars left the depót that morning they were in good working 
order, there was plenty of tand in the boxes, and there were no flats 
on the wheels. He admitted on that morning havirg received a note 
from the manager, saying, “ Look well after the cars at the Horton 
end, and рау special attention to brakes and sand." 

Mr. C. J. ВрЕноЕВ, general manager of the electric trame, stated 
that he instructed the staring out of extra cars. Na 16 was 
one of them. There was no driver available, and he sent messengers 
for one. He ran the car out of the shed himself, and on the way to 
Bradford met Mongovin, one of the company's drivers. Witness said 
that on the way down to town he “instructed” the driver as to the 
use of the brakes, but afterwards he modified the expression, and said 
what he meant to say was, that he cautioned Mongovin to be careful, 
a3 the rails were He denied having previously received any 
definite complaints as to the working of Great Horton line, but 
added that he was not eatisfied with the brake power on the cars 
when the rails were greasy. He had recommended to the Tramways 
Committee the necessity for slipper brakes, and they were about to 
be fixed. He saw unless they were attached, and the com- 
mittes decided on ha 
тез experience on electrical tramways, but had not been manager 

ore. 


Pickles Lane, Great Horton, volunteered to 
He said he was formerly a member of the Bradford 
n, and had taken a deep interest in the making of the tram-' 

way to that district. He had not desired to give evidence, but had 
felt tbat he should, in the public interest, tell what he had observed. 
He related how that on the 14th inst., he got on to a car at Pickles 
Lane Bottom, and he bad not been in long before the driver set off 
at fall speed. 

The Dzeurv Town CLERK: What do you call full speed? 

WirRRSS: Well, I mean it was running away. It was like a run- 
away horse. Proceeding, witness said the tram stopped at Smith 
Hill Lane, and on reeuming his journey the driver adopted the same 
speed—like a runaway horse. 

The IxsPzoroR: Well, that would be about 15 miles an bour ? 

WrrNESS: Yes, it would be thet. When he got to Cross Lane 
Ends some ladies signalled the conductor, but the driver was quite 
unable to stop the car. With the remark, “ Тһе driver has lost con- 
trol," witness jumped cff the car as it was going at fullepeed. Before 
jumping off, witness said to the :* This man has had no 
experience in driving.” He 


Road. He has had no experience in driving." 


Мг. WapprsGTOX: Ie it your opinion that, as a general rule, from | 


your observations since this line was opened, that the cars have been 
driven at а greater d tban was conducive to public safety ? 

‘Witness: That is it. They have driven over some of the points 
at such a cpeed that it is a wonder more accidents bave not 
occurred. 

Have you mentioned it to the conductors ?— Yes, to the respective 
conductors. То compare the driving on the two routes, he should 
certainly prefer to travel on tbe Bolton Road route. 

Mr. WappimG TON: Are the Horton Road trams driven more reck- 
lessly than on Bolton Road ? 
is WiTNESS: Yes, and there ought to be the question raised why it 

20. 

WrrEESS also com ed of certain of the curves on the line, 
and said on Sanday last he saw a driver jump off his car, look round 
a curve, and go back again, without ever stopping the car. 

The INSPECTOR: Are you prepared to swear that? 

WiTNESS: Les, Iam; and I remarked what a calamity there would 
be if the car began to slip back with no one in cbarge. 

You sa jumped off at full speed the other day? "With what 
result ?--Well, I nearly chucked my neck ont. 

Mr. Равкив said he could call witnesses to prove his ammertion, 


replied: “ No; he isa guard up Bolton 


He was of opinion that the Corporation could not secure qualified 
men to act as drivers at 5j per hour. 

There was a discussion at this point as to who should call eye- 
witnesses of the accident. Mr. Stsvuns said he had no such wit- 
nesses, and Mr. ATEINSON said he could not advise a client of his to 
give evidence, as claims for compensation might follow. He 
à pag it as the duty of the Corporation to provide further 
evidence. 

The Mayor said the Oorporation desired the fullest investiga- 
он it was arranged to endeavour to get other witnesses after 

uncheon. 

Mr. J. H. Cox, the city surveyor, was called to clear up a point 
raised as to some work being performed to the permarent way on the 
Sunday after the accident. He said the work was simply the unecrew- 
ing of some tie bars on the up line. The work had nothing to do with 
the line on which the accident happened. 

The ТнврЕстов: Is the down line all right in your opinion? 

Mr. Cox: Quite right, sir. Previous to the accident no car bas 
run off the line at the curves. 

Have you any trouble at all with the curves ?—None whatever. 
He noticed on examining the car after the accident that there was a 
flat on each wheel extending about 24 inches. That indicated that 
the wheels had skidded for s considerable distance. He also stated 
that there was no opposition on the part of the public to any portion 
of the route, which was the best they could take. 

An adjournment was made for luncheon at this point, and on 
resuming the Inspector stated that he had visited the scene of the 
accident, and whilst there had taken the opportunity of getting the 
evidence of three bystanders. Dr. Sargent stated that the speed of 
the car down the road was about 12 miles an hour. Mrs. Hustler, of 
Great Horton Road, told him that she saw the accident. She also 
stated that this particular car always made a grating noise when 
running on the up line, and that on two previous occasions it had 
run off the metals at the corner of Grange Road. The evidence of a 
man named F. Greenwood, of 236, Horton Road, was to the effect 
that all the wheels were locked, and that the car was goiog at а 
greater speed than six miles an hour. The speed, he said, was more 
like that of а railway train. 

Mr. W. BzwsurT, of Mount Pleasant, Queensbury, was called, and 
stated he was an outside passenger on the car when the accident 
happened. When they were near Canon Mill, some 300 or 400 yards 
before reaching the scene of the accident, they increased their speed 
considerably, and a woman called out to the conductor to put on the 
brake. He did so, using the hand brake, but they continued to gain 

ed until the car overturned. Не did not see the ccnductor use 
the electrical brake, and did not notice whether there was sand on the 
back. There was, however, sand in his pocket after the accident. He 
thought they travelled about as fsst as an ordinary train. 

Alderman CowGILL, chairman of the Tramways Committee, in reply 
to Mr. Atkinson’s question as to whether the Committee left the 
appointment of the drivers with the manager, said the Committee ad ver- 
tised for conductors and drivers, and they got 600 applications. Mr. 
Spencer was present st all the meetings of the Committee, and he 
thought the Committee and the manager were capable of selecting 
the best men. The Committee spent five or six evenings in making 
the selections. Since then the manager had consulted with him as to 
the appointments. The appointments, however, had usually been left 
with the manager. When he thought men were fit he put them on; 
if he did not think them fit they were not engaged. He admitted, 
however, that names had been recommended to the „ though 
he had not heard of one member of the Committee boasting that he 
had obtained appointments as drivers for six men. He did not think 
the drivers could be better selected if they were left entirely to the 
manager. He asserted that an extra car was put on to allow the men 
to take their meals at Bank Top, but admitted that the maximum time 
allowed was a quarter of an hour. sewer f he expressed the opinion 
that the рее port on the cars was s t, and he spoke from 
experience, having driven them frequently. В 

At first the Alderman declined to express an opinion as ќо the 
cause of the accident, but he was pressed by the Inspector, who 
asked: I want your opinion as to tbe efficiency of tbe brakes. I 
think you said you have every confidence in the brake power that it 
is sufficient ? 

Alderman Cowart: I will undertake to drive one of the cars at 
any time. 

It that is so, does it not follow that if the man had worked the 
electrical brake properly the accident would not have happened ?— 
That is the conclusion it comes to in my mind. . 

Mr. ROBERT BLACKWELL, engineering contractor, gave evidence at 
tbe request of the Inspector, and stated that in Bristol, where the 
tramway system was опе of the most successful in the country, there 
was а steeper gradient, narrower streets, and more traffic, and the 
speed was greater tban that run in Bradford. The system was the 
same at Bristol as at Bradford. He did not think it an advantage 
for a driver to have an electrical or mechanical knowledge. The lees 
he had, the better for the line. What a man wanted was to know 
how to work the brake, and a thorough knowledge of the route. 

The Тиврестов: What is your opinion as to the cause of the 
accident ? 

Mr. BLACEWELL: Entirely the human element. My opinion is 
that the driver lost his head. I do not think he has done as a man 
should do, after that long experience which makes it impossible for 
a man to take a false action. 

Do you think the driver should have been started after a week's 
experience? That must depend upon the man. The drivers were 
under the supervision of the representative of the Westinghouse 
Company. . 

Is it possible to educate a driver іп a week ?—Yes, to drive slow. 

The inquiry was then adjourned until such time as the conductor 
and the driver, both of whom were injured, are able to give evidence, 
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REVIEWS. 


Introduction to Algebra for the use of Secondary Schools and 
Technical Colleges. By G. CURTSTAL, MA. LL. D. 
London: Adam and Charles Black. 


Notwithstanding its title this book seems to be rather an 
essay on teaching algebra, than an actual manual, and to be 
addressed to teachers rather than to students. А large 
amount of space, for an elementary work, is occupied with 
discussions of the exact meanings of the terms and processes 
employed, and while the processes only extend to the solu- 
tion of quadratic equations, the book is prefaced by a list of 
the names of nearly 250 algebraical terms. Short essays 
on what are rather philosophical points than points of 

ractice oocur frequently, and replace the set theorems usual 
in books on algebra. The uling idea of the book seems to 
be that the student should spend more time than has hitherto 
been usual on consideration of the conceptions and logical 
processes employed in algebra, and less in learning artifices 
for solving problems. The nature of functions is freely 
illustrated by geometrical applications, and a good deal of 
Space is occupied with analytical geometry. The examples 
are very numerous. 

Engineers who devote their time to practical applications 
of these things may well hesitate to expreas an opinion on 
the educational views of Prof. Chrystal, but the character of 
his method is so diametrically opposed to the conclusions of 
our smaller experience that with some diffidence we venture 
to criticise it. 

Comprehension of the nature of the symbols and opera- 
tions he has learnt to use comes with thought to a reflecting 
student, and others cannot acquire it; that this compre- 
ел should be acquired is the aim of the mathematical 
teacher, 

In most cases the result will, we think, be reached most 
quickly by pushing the student through the subject at a 
fair speed, but it will not be possible for him to take a clear 
view of his position till he has made some considerable 
advance. The details of the ascent are best viewed from 
the top of the hill. Knowledge must precede consideration 
of the nature of knowledge. 

In algebra the theory of equations may well be left till the 
artifices for solving them bave been mastered, and numerous 
examples solved, when the theory becomes easy and lucid. 
The theory of functions may be taken after the analytical 
geometry of conics, and the differential calculus. Quater- 
nions and the use of a potential function then throw a flood 
of light upon the whole of the earlier subject only com- 

ble to a revelation. This criticism applies, of courte, 
more directly to the accepted mode of teaching geometry than 
to Prof. Chrystal’s work. The course of reasoning of Euclid’s 
firat book is only fully appreciable by а logician advanced 
enough to be dissatisfied with the definitions. Is this repulsive 
style of argument and definition necessary or desirable to 
teach a boy to draw a triangle with three given sides, or to 
prove the forty-seventh proposition? Is not the pons 
asinorum obviously true on statement ? It seems clear that 
а student could learn in a given course of study an immensely 
larger body of geometrical properties than is proved b 
Euclid, without undergoing what is to many the intolerable 
labour of learning him. To many students Prof. Obrystal's 
unfamiliar technical terms for simple properties of number 
will prove as repulsive as Euclid, and it appears to us 
our own youthful progress in algebra might have been greatly 
delayed had we been invited to refer continually to its 
fundamental laws. On the other hand we can remember 
being greatly encouraged by learning to employ an artifice 
which was only jastified by a later stage of knowledge. 


tism and 
So. (Vict.). 


An Introductory Course of Practical Ma 
Electricity. By J. REGINALD ASHWORTH, 
London: Whittaker & Co. 


This little book describes a series of simple experiments on 
magnetism and electricity for students under the syllabus of 
the Szienoe and Art Department. Its aims may best be 
described by an extract from the author’s preface. He says: 
* [n arranging the experiments it has been my aim to use 
very simple and inexpensive apparatus, во that no school need 


be deterred on the ground of expense from adding practical 
to theoretical асро: to avoid unnecessarily introducing 
algebraic symbols and formule, so that students of slender 
mathematical knowledge will not find the work beyond their 
comprehension; and to make the exercises lead progressively 
from qualitative to quantitative results.” Great care and a 
considerable amount of thought and ingenuity have evidently 
been given tothe work. We should think it is well adapted 
to its object. 


CORRESPONDENCE. 


Boosters and Rectifiers. 


Will you kindly explain how a booster and a storage 
battery are usually connected together to give the required 
variation in pressure? For instance, in a recent issue, 
page 358, first column, last paragraph but three; has the 
armature of the booster to carry the whole 1,200 H.P. 
which is the maximum capacity of the cells? 


C. B. Nixon. 


P.S.—Will yon also tell me where I can find the proper 

definitions of a “rectifier” and a “ booster," perhaps 

ou will kindly give them as they appear to be too modern 
or the text-books. 


[A “booster” is a slang American term for a motor- 
generator when applied to raise the pressure of an electric 
circuit. The motor is coupled across the mains as usual, 
while the generator armature is coupled in series as in figure 
herewith. N P are the mains of the circuit, B battery, м 
motor, ( generator, т, load. The booster does not carry all 
the horse- power. It carries all the current, adding a few 


Fic. 1. 


| i 
Fra. 2. 


volta to make up for the drop due to fall in preseure in the 


- battery; say i& adds 5 volts with current of 1,000 amperes, 


then the motor would carry only a little over 6 H.P., which 
is a small fraction of, say, 100 kilowatts. 

A “rectifier” is u commutator driven by a synchronous 
alternating motor for the poe of converting an alternat- 
ing current into unidirectional pulsating current. The line 
(fig. 2), being neutral, alternating as much above 
as below zero, a unidirectional current pulsates all above zero, 
never reverses in sign. We don’t know where any betier 
definitions than these are to be found.—Ens. Exec. Rev. ] 


-The Production and Applications of Ozone. 


M. Andreoli surpasses, even himself, in the number of 
misstatements contained in his last letter :— 
(a) He states that I have never seen an ozoniser at work. 


- I have seen several. 


(5) He states indirectly that I have no practical know- 
ledge of electrolysis. This is absolutely untrue. 

(c) He states that I hate ozone and disbelieve in its 
future. The first is absurd; the second 1s disproved by the 
latter part of my article. 

May I point out to M. Andreoli that he is mistaken in 
supposing that I am in any sense a competitor with him in 
his particular sphere. Everyone appreciates that M. Andreoli 
knows all about ozone that is worth knowing ; and some, after 
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а perusal of all his writings, may be forgiven for believirg 
that he invented it. The Dae fact that M. Andreoli is 
розе а second book проп “ Ozone ” is sufficient to lift 
im into the position of an international authority—upon 
“The Andreoli Ozoniser.” As there are at the present time 
only two industrial applications of ozone operating upon a 
commercial basis known to me, 400 certainly seems 
rather a liberal allowance of space for treatment of the 
subject; and without wishing to appear boastful, І may 
state that I would undertake to compress all the matter of 
ical value into one-tenth of the space, with copies of 

. Andreoli’s patents thrown in, to preserve the necessary 
4 local colour of the publication. 

With regard to M. Andreoli's denial of ever having 
attempted to boom ozone, I am. of course, ready personally to 
accept it, if the word “boom” be interpreted according to 
M. Andreoli’s definition, and not according to my own, 
which is evidently slightly different. 

With the whole of the correspondence before them, I am 
afraid, however, that your readers will find some difficulty in 
deciding—not whether a boom exists—but whether its real 
object be * Ozone or * Andreoli.” 


John B. C. Kershaw. 
London, September 28rd, 1898. 


Some Motors and a Moral.” 


In the 5 at 1 of e D 
Association, I congratula r. Gibbings upon the nnm 
of motors used on the circnits of the four cities Manchester, 
Liverpool, Edinburgh, and Glasgow, which are supplied by 
continuous currents. I also pointed ont that there was one 
city in which more motors (in total horse-power) were used 
than in Manchester, Li , Edinburgh, and Glasgow 
pat together; and that this station, of which he con- 
veniently omitted all mention, was supplying single-phase 
alternate currents. 

Why you should represent me as “ inveighing in un- 
measn terms against continuous current motors, and 
indulging in a piece of special pleading on behalf of the 
three-phase system," І do not know. My main endeavour 
was to point out some facts which Mr. Gibbings had вор- 
preesed ; and these facts happened to be са, three- 
phase. In fact, I cited not one single three-p case in 


reply to Mr. Gibbings. 
Silvanus P. Thompson. 


P.S.—Mr. Siemens’s crane, which is not used inter- 
mittently, is a distinct novelty. A crane that never sto 
winding up its load would be a јоу to contemplate.—8. P. T. 


[Prof. Thompson is acer! unfortunate in being 
ionally misin . The foregoing letter, however, 
makes his position quite clear.—Eps. Exec. REv.] 


The Price of Alumieium. 


In Mr. Zingler’s letter to you of the 9th inst. he said: As 
regards price, everyone knows the reason of the high price of 
aluminium in England; but the Americans offer to deliver 
the wire at Liverpool for ео at 29 oents per Ib.“ 

In this he is mistaken. 1 am not aware of the reason, and 
would feel much obliged by his telling us what, in his opinion, 
is the cause. We heard such a fuss made about getting 
power for nothing at Foyers, that I am surprised to learn 
that we cannot even now compete with America. If it is in 
order to allow of big dividends it does not seem good policy 
to let the Americans into these markets, 


A. L. Steavenson. 


[RgPLY то H. Jones, WOoRCESTER.— The Stockport 
electricity works are to be under the control of the Town 
Council. Mr. J. N. Sboolbred, of 47, Victoria Street, 
London, S. W., is the consulting engineer.— Eps, ELEC. REv.] 


BUSINESS NOTICES, &c. 


Electrical Wares Exported. 
WIE Emprma берт. 2772, 1897. Week END Верт. 27TH, 1898. 
6 6 


8. в. 
Alexandria „ 70 0 | Adelaide d 890 0 
Ams .. 50 0 Amsterdam... 222 0 
Antwerp. Elec. fuses 124 0 | Bombay... - 50 0 
Beira... i si O | Oalcutta 95 93 0 
„  Teleg. mat. ...1,060 0 | Cape Town ... 188 0 
Bomba N "s - 4 Oo an en 5 0 
Brus , mat.... 2 Oope agen ees 5 0 
Buenos Ayres - ise 0 | Durban ... n 412 0 
tta Kes .. 475 0 | Fremantle ies 0 
Oape To rn .., 461 0 Hamburg iis 14 0 
Chinde ... ees sss 8 0 | Launceston ... 13 0 
Ohristchurch ... Я 9 0 sea жаз n 13 0 
Christiania .. 9 0 Malta ... 24 0 
ban [21] eee eee 30 0 Melbourne eee 432 0 
East London „ 49 0 Nagasaki aia 188 O0 
Fremantle бз aie 8 0 | Perth T 306 0 
Gothenburg... . 1,384 0 | Port Elisabeth ... 44 0 
Hong Kong „ 7 0 | Shanghai. Teleg. mat. 22 0 
Jamaica ... m .. 74 0 Singapore. Teleph. mat. 108 0 
5 — ds 2 1 5 nie е 15 0 
п kei ж 0 ey. ca 10 
Madras T Miss wv 9 0 Tanta. с 
Marion iss oe 495 0 50 
Melbourne is «s 0 иа 
" Teleg. mat. 1,402 0 | 
Port Elizabeth ... * 64 0 
O ... x 290 0 
H Teleg. cable 568 0 
Bt. Petersburg. { Tite | 69 o 
Santos. Teleg. mat.. 18 0 
паба Teleph 606 5 р 
re. . mat. 4 
Btockholm. Teleg. wire 188 O0 
Trinidad... eee 006 25 0 
Vigo. Teleg. cable . 7,000 D 
» Teleg. mat. 90 0 
Yokohama...  .. 384 0 
Total 216,110 0 | "Total £5618 0 


Auction Sale.—Mesers. Percy Huddleston & Co. are to 
sell by auction on October 13th at Braunstone Gate, Leicester, by 
order of Messrs. Gent & Oo., two 9-H.P. Robey gas es, and five 
dynamos by Mather & Platt, Scott & Mountain, Royce, also 
various measuring instruments, switches, telephones, “дыл hs, 
&o., &c. Bee our Official Notices” this week for further particulars. 
We understand that this sale is being made by Messre. Gent on 
account of their removal to larger works. 


Bankruptcy Proceedings.—On October 3rd, at 12 noon, 
the first meeting of creditors in re Н. D. McIntyre, of Putney 
(Glanamman Oo Compeny) colliery proprietor and electrical 
engineer, will be held at the Official Receiver's offices, 31, Alexandra 
Road, Swansea; the public examination wil] take place on October 
12th at 11 a.m. at the Guildhall, Carmarthen. 


Dissolutions of Partnership.—Mesers. J. Lowsby and 
В. Н. Oroker (Croker & Co., 12, Smithdown Rad, Liverpool), cycle 
agents and electrical engineers, bave dissolved partnership. Debts 
will be attended to by Mr. B. H. Croker. | 

Messrs. Н. J. Robinson and E. V. Smith (Robinson & Smith, 
Heathfield Road, Handsworth), cycle manufacturers and electricians, 
have dissolved partnership by mutual consent. 


Liquidation Notice, — The shareholders of the Globe 
Electrical Advertising Syndicate, Limited, resolved at meetings held 
at Nottingbam recently to wind pr Mr. T. C. an, 
1, Bt. Peter's Church Walk, Nottingham, was appointed liquidator. 


British Insulated Wire Company v. Dublin United 
Tramways Company and Another.—In Dablin, on September 
2200, before Mr. Justice Kenny, the case of the British Insulated 
Wire Oompany, Limited, v. the Dublin United Tramway Company 
and the National Conduit Company, of New York, was heard. The 

laintiffa sought for an interlccutory injunction to restrain the 
detendanta from infringing certain patents owned by plaintiffs 
for the manufacture of cables used in electric traction. Tle 
patents relied on were for an invention relating to the insula- 
tion of the copper wires of electric mains from the outer 
lead covering of the cables by spiral folds of ciled paper. 
It wae shown by the affidavits that the Dublin Tramway 
Company had purchased large quantities of cables from the New 
York Company and were laying them down in the city. The motion 
was adjourned to the next sitting to give the Tramway Company 
time to obtain materials for the defence from New York. 


Changes of Address.— The offices of Mr. Sherard 
Cowper-Coles bave been removed from 39, Victoria Street to 26 and 27, 
Grosvenor Mansions, Victoria Street, and all communications should 
be sent to that ; 

The registered offices of the London Electric Omnibus Company. 
Limited, are now at 11, Queen Victoria Street, E.C. 
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Coolgardie Exhibition. 1899.—We have received a number 
of dccuments relating to the Western Australian Ioternational Mining 
and Industrial Exhibition, which is to be held at Coolgardie next 
year. The exhibition is under the direct patronage of the Western 
Australian Government, and it will open on March 21st, 1899, re- 
maining open for about three months. Application forms for space 
and any other particulars which may be desired can be obtained upon 
inquiry at the London office of the Exhibition, 18, Queen Victoria 
Street, E O., or at the Agent-General’s office, Victoria Street, B.W. 


Cox Thermo-Electric Company's Liquidation.— Under 
a winding-up order recently made against the Оох Thermo- Electric 
Company, Limited, the statutory meetings of the creditors and share- 
holders were beld last Thursday week at the Board of Trade offices, Oarey 
Street, Linooln's Inn Fields. Mr. Cully, assistant receiver, Aes pi 
that none of the directors had yet attended, but information been 
obtained from Mr. Webster, the company's solicitor, and who formerly 
acted as the secretary. The company had bad a very short existence, 
it having been incorporated in February, 1896, with a nominal capital 


of £100,000, divided into 10,000 shares of £10 each. It was formed 


to acquire certain patents from Mr. Оох at a price of £104,000, 
payable as to £100,000 in shares and £4,000 in cash. The directors 
of the company Tare Mr. Roger Wallace, Q. O., Mr. Julius Moeller, 
Mr. J. Brown Martin, and Mr. H. B. Cox. Their qualification was 
the holding of £500 shares, and no remuneration was either voted or 
paid to them. No prospectus was issued, but the shares were duly 
allotted, and consequently the whole of the share capital of the 
шр went to the vendor їп the purchase of the patents. A 
further £4,000 in cash had to be provided in order to carry out the 
agreement, and the directors subscribed EIO, COO for debentures, 
covering the whole of the company’s property, and carrying 6 per 
cent. interest. By those means the company acquired certain freehold 
property at St. Alban’s, wherein to carry on the work of the company, 

ut in February, 1897, the premises were destroyed by fire. It 
appeared that tbey were only insured for £1,000, and in order to 
rebuild tbem the directors raised monty from the bank on depositing 
there the deeds and giving the ir personal guarantee for the repayment. 
A sum of £3,000 was raised in that way, the premises were rebuilt, 
and a certain amount of work was carried on, but it seemed to have 
been directed to the development of the patents, and they had turned 
out anything but a commercial success. Ав а result, in March, 1898, 
a debenture action was commenced, and a receiver was appointed, 
who was now in possesion of the property. А draft state- 
mnt of affairs had been lodged showing unsecured debts 
£5,206 176. 10d, and assets likely to yield £257 9s. Then 
there was the £3,000 due to the bank who had a charge over 
the freehold premises at St. Albans, and, lastly, there were the 
debenture bonds of £10,000. The pointe which naturally struck one 
with regard to the company were that under the purcbase contract 
the whole of the share capital was allotted to the vendors. He 
thought that was illegal, because the Oompanies’ Acts provided that 
a company must consist cf not less than seven members, and it 
followed that if the whole of the share capital was allotted to one 
man that requirement could not be complied with. It was true tbat 
there were seven signstories to the memorandum and articles of 
association, but a signatory had to take at least one share from the 
Company, and in this case it was obvious that they could only take 
them from the vendor. It further appeared that the company started 
without any working capital and was obliged to give a charge over 
the whole cf its assets to provide the premises and a portion of the 
purchase consideration. Oonsequently, unless the company proved 
eucceseful—and the patents at that time were practically unproved— 
it was difficult to see from what source the creditors were to be 
paid. The directors certainly subscribed £10,000 for the building 


of the premisés, but they were destro fire, and a had to 
be given to the bank for the rebuilding. The Official Receiver found 
that a t many of the present debts had been contracted since the 


fire. ¢ was a matter requiring the careful consideration of the 
liquidator and strict investigation by the Official Receiver. Another 
point was tbat under the articles of association the directora’ qualifi- 
cation was the holding of £500 shares. It was obvious that they had 
to qualify through the vendor, and, as a matter of fact, shares were 
issued to the directors as nominees of the vendor. It was stated that 
they were allotted in consideration of the directors subscribing for 
the debentures, but it appeared that they were not allotted until long 
after the issue of the debentures. The deficiency acoount showed 
that the whole of the money had gone either in loss by the fire or in 
attempting to develop the patents. Further information would be 
obtained from the directors at the earliest date. Mr. Gerald Paxon, 
who attended on behalf of the petitioning creditors, asked whether it 
was proposed to apply for a sitting for the public examination of the 
directors, The said it was too early a stage of the pro- 
ceedings to express any opinion on that point. Mr. Webster was 
asked whether an offer of 133. 4d. in the pound made to the creditors 
a few months ago would be repeated. He stated in reply that his 
cliente were out of town, but they were still of the same mind that 
tbey did not want tne creditors to suffer, and if the meetings were to 
be adjourned, an offer would in all probability be submitted. After 
some further discussion the meeting was adjourned for a fortnight to 
enable the offer to be put forward. 


Electric Light Fittings.—Messrs. Drake & Gorbam 
have just brought out a new fittings catalogue for the purpose of 
the electrical trade generally. There is an excellent oollection of 
artistic designs of brackets, standard lamps, candlesticks, pendants, 
dining table lighting fit „&o. Some of the specimens shown are 
exceedingly delicate and pleasing to the eye. There is also a display 
of artistic talent in the manner of arrangement of the fittings for the 
purpose of illustration in this catalugue. Every alternate page 
consists of one large block showing, by the aid of the camera, a large 
number of the fittings as they appear on show at Messrs, Drake and 


Gorham's establishment. Although some of the pages show as many 
as 40 or more fittings, the detail of each is very clear. Facing the 
illustrations are particulars and prices. 


Electrical News from the River Plate.—The following 
pm of electrical interest are taken from the Review of the River 

Mr. Arthur H. Preece, consulting electrical engineer to the Pri. 
mitiva Gas Oompany, has arrived out from London, and will remain 
here for a few weeks. | 

The amended rules of the Institution of Engineers of the River 
Plate bave now been printed, and a further meeting for the definite 
formation of the Institution was held early in September. 

The new power and light station of the General Electric Company 
of the city of Buenos Ayres in the Paseo de Julio is making rapid 
progress, and when finished will be the finest of its class in the 
country. The station of the Garman Electric Light and Power 
Company is also progressing rapidly, and before many months are 
over both stations will be at work. 

The River Plate Electric Light and Traction Company will soon 
give a 24-hour service. 

The contract has been signed by the Buenos Ayres Municipality 
granting a concession to Mr. Carlos Bright for an electric tramline 
to the new Mataderos, g through Flores, with a branch to 
Belgrano, through Calle Cordoba and Rivera. This line is to be con- 
structed as rapidly as possible, and the generating and 
some 45 kilometres of line are already on their way out from the 
States. When this line is constructed, the inhabitants of Belgrano 
and Flores will not feel as if they were separated by some 30 kilo- 
metres, instead of the three or four which is actually the case. 
To-day it takes over two hours to reach one place from the other; 
the trip will soon be accomplished in about 20 minutes more or less. 

Mr. Sloan, of the firm of Siemens Bros., of London, has arrived 
out per R M. S. Thames. His visit is in connection with the contract 
for the public lighting of the city of Buenos Ayres. 


* Electrically Propelled Carriages,’—With this title 
Messrs. W. C. Bersey & Co., of 39, Victoria Street, S. W., have just issued 
a catalogue got up in very elaborate style, in which Mr. Bersey dilates 
upon such matters as electrical traction and electric motors. There 
is also а lengthy description, accom with illustrations, of the 
carriages of the London Electrical Саъ Company, Limited, the 
method of working, and arrangements for supplying the electricity. 
For the most part the book consiste of reprints of articles and 
paragraphs which have appeared in the technical and newspaper 
V tem. Tia 
excellent and are very well pr special g paper aiding 
conaiderably in this direction. 


Evening Classes, — The prospectuses of the classes 
arranged for the South-Western Polytechnic, Manresa Road, Chelsea, 
B.W., have been issued. The electrical engineering evening classes 
are under tbe control of Mr. Herbert Tomlinson, В A., F.R.8., with 
Mr. Alfred Schwartz, A. K. O., A. M. I C. E., &c., аз assistant professor, 
and Мг. R Beattie, B. So.; Messrs. W. R. Kelsey, B.Sc., and Ulrich 
O, chwald, B. A., are demonstrators; Mesars. J. Hall and G. Earthy, 
instructors, and Mr. Н. W. Baker, steward. The instruction is in 
elementary and advanced magnetism and electricity, elementary 
electrical engineering, advanced ditto, alternating and polyphase 
currents, telegraphy and telephony, electric wiring and fitting. The 
proapectus gives some excellent photcgraphe of the various labora- 
tories, workshops, &c. Copies obtained on application to the 
secretary. A similar compilation is devoted to the day classes. 


Falcon Works Cycle Club.—The Falcon Works Cycle 
Olub, Loughborough, mustered a record attendance on Saturday last 
when, at the invitation of Mr. Percy Sellon, a run was made to Bt. 
Bernard’s Monastery, Oharnwood Forest. 


. Fires.—We are informed that a fire occurred early on 
Sunday morning at. the electric lighting station, Northumberland 
Wharf, Biackwall, a wood and corrugated iron building being com- 
pletely burnt out. 

A Newcastle paper says that a fire, supposed to be caused by 
an electric light wire coming in contact with some drugs, broke out 
at Messrs. Daniel Lee & Co.'s Print Works, at Castleton, near Hey wood, 
and raged for several hours. The damage is estimated at over 
£10,000. | 


Holmes v. National Telephone Company.— Before 
Mr. Justice Obannell, sitting as Vacation Judge in the Chancery 
Division on Wednesday, counsel applied e» parte in the case of 
Holmes v. National Telephone Company for leave to serve notice of 
motion on tbe defendants for next Wednesday, and for an intenm 
injunction meantime to restrain defendants from setting up poles or 
making excavations in a roadway, the freehold of which was vested 
in the plaintiff. Mr. Holmes was the owner of two estates named 
Brookham and Brookfield, which his Lordship would see marked on 
tlie plan supplied. In one place the whole of the road belooged to 
him, because the estates were on both sides, and in other parts 
extended along a considerable distance. The National Telephone 
Company were now proposing to put up telephone poles without his 
leave.— Mr. Justice Ohannell: They have not any statutory rights. 
Counsel said the company was an ordinary limited company, and bad 
no special rights whatever.—Mr. Justice Channell: Very well; you 
may take an interim injunction. 


Insulating Varnish— We have received from the 
Sterling Varnish Company, Birmingham, particulars of an insu- 
lating varnish they have brought out in their American factories 
specially for electrical work, and which they are now introducing 
into this country. They claim that it can be used to advantage 
for armature and field coils, for insulating armature соге plates, for 
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transformer coils, and for various minor purpos-s. Asan insuletor 
they claim for it a very high and uniform resistance. Samples of 
copper aod canvas coated with the varnish have been submitted, and 
the flexibility of the varnish—one of the points claimed—is un- 
doubted. While it is intended as a baking varnish, it will suffice for 
mavy purposes simply to air dry. 


steam launch up river 
to Holt Fleet. A cricket match was follo by dinner at the Holt 
Fleet Hotel There were a number of toasts. The return trip to 
Worcester, tea, and a musical evening, brought the proceedings to a 


Wood Casing.— Messrs. Kenyon & Moulding, timber 
merchants, &c., of M e Street, Blackburn, send us a new list 
dated Beptember 1st, of c light wire casings and covers. 


Wynn, Timmins and Co.'s Specialties, —Mesars. Wynn, 
Timmins & Co., Limited, Birmingham, send us particulars of a new 
=ч gauge for measuring in B. W. d. the thickness of tube, sheet, 
vr from 5 to 25 B. W. G. It is of convenient size for the pocket 


(the illustration is balf sizs). For measuring sheet or tube it is 
extremely convenient as the measurement is taken over the burr made 
in cutting or stamping, while for tubes it can be used where the 
diameter would not admit the ordinary wire gauge. The gauge is 
accurate to a minute fraction. We have also seen their wrought-steel 
cutting pliers for linesmen's work, with interchangeable silver-steel 


cutters. These are made only in 8-inch size for heavy work and with 

a No. 8 B. W. d. wire can be cut with ease; in fact, they will 
No. 8 silver-steel without injuring the cutter. When worn out 
a few minutes as they are made identical 


ga 
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ELEOTRIO LIGHTING NOTES. 


Alderley Edge and W 
had reference to certain works which the company proposed to carry 
out in various parts of the Alderley E district. 

of the Council recommended the Co to call upon the company to 
send in amended plans which would show the area of supply. It 
was decided to at once serve a notice of various amendments upon 
the company. 


Barmouth.—Recently a motion was passed by the Urban 
District Council in favour of lighting the town by electricity. It has 
Dow, however, been decided that the matter s be left in abeyance 
for a short while. The provisional order will not, it is understood 


be applied for until February, and in the meantime it is believed 
things will work out all right. 


Bath.—At last week's meeting of the Electric Lighting 
Oommittee, Mr. Metsger, the city electrical engineer, presented the 
Works Oommittee’s report, which stated that they had resolved that 
Mr. Hammond should give the Electrical Construction Company 
formal notica by the 19th that fall penalties for the non-completion 


of tbe contract to time would bs enforced by the Bath Corporation 
unless any delay took pes in the meantime by unavoidahl|s accident 
e first engine and alternator. Mr. Hammond 


said they had only peid 80 por oh E the money to the company, 
was a stipulation in the contract that if the lamps were 
not in sound repair and working order he could withhold his certi- 
made it clear to.the company that he did 
not consider they had fulfilled t contract, and for the last eight 
days one of their men had been overhauling the objectionable lamps. 
The contractors had at firet said they considered they had washed 
their hands of the lampe, but they now saw they were under an 
ob to make them to Mr. Hammonád's satisfaction, and that 
ps would not meet with his approval until they were to the 
's satisfaction. It was mentioned that many of the lampe 
5 and then were the reverse. The report was 
op 


Barrow.—The chairman of the Electric Lighting Com- 
mittee (Mr. J. P. Smith) writes to a Barrow paper on the cost of the 
electric j: in private houses for the purpose of convincing the 

produces figures showing the comparative costs of gas 
in his own residence, which was wired in 


4 


1891 ... 


£ 

1890 06 9 0 vee eee 0606 [AJ 5 
js m M T . 5 
1892 ... b 


Average—£5 11s. 8d. 
Совт or Егиотвіс Ілонтіко AT 6d. rer Unrr. 


£ s. d. 
1891—324 units at d. Wi * 512 0 
1895—186 „ „ „ ue “we 413 0 
1896— 230 » » eee ace 699 5 15 8 
1897—8218 „ „ ‚ .. 590 


, Average—£5 78. 934. 


Buluwayo.—Mr. Kiddy has been appointed municipal 
electric light inspector at Buluwayo at £150 per annum. This is in 
addition to his present appointment as Government electrician. 


Camberwell.—At a meeting of the Vestry last week, the 
General Purposes Committee announced the receipt of notice from the 
London Electric Supply 8 of intention to lay distributing 
mains in George Street and Waterloo Street. 


Cheltenham.—At a meeting of the Lighting Committee, 
which was held on September 22nd, a letter from an assistant secre- 
tary of the Board of the Board of Trade was read, stating that an 
application by the Corporation for a provisional order, so as to 
include the whole of the existing municipal borough, would receive 
the consideration of the 5 ; but for an order extending the 
area of supply beyond the ts of the borough, notice of applica- 
tion must be given to each of the local authorities whose districte 


the Deputy-Mayor be requested to call a 
Oouncil'on October ү 
c Light- 


ing Order, 1890, by exten the area lof supply described in the 
first echedule to the said order to the whole of the said borough, or 
sach part or parts thereof as may be determined on. 


that capacity may be is not clearly a 
that he has got the road lighted by electricity, and that it is expec 
that the electric light will be introduced into the city itself during 
the current year, together with a water supply, the works for which 
have also been begun. Those who know Ohinese cities will know 
how much this means. 


194-B.H.P. ding & Platt oil “a, two 10-H.P. compound 
' Taunton" dynamos, two sets of EH. P. S. acoumulators, L 27. The 
switchboard consists of two О and D boards, with special inter- 
connecting switches to allow all or any of the plant to run in parallel. 
Tbe fittings were p ord and manufactured at Mesers. 
Rawlings’s works. This firm also carried out the whole of the water 
and heating arrangements. At York House, the Duke's house at 
Twickenham, the installation comprises two 163-B. H. P. Paris-Binger 
vertical engines, directly coup to two compound "Taunton" 
dynamos of proportionate output. There is one set of D.P. accumu- 
lators, and one set of Chloride cells. There are two O and D switch- 
boards, with special inter-connecting switches, to allow all or any of 
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the plant to run in parallel. The plant will supply about 900 and 
a few small motors. The fittings are mostly uis XVI. style, 
from Paris. Here also Messrs. Rawlings carried out the whole of 
the drainage, water, and heating arrangements. 

Ealing.—At a recent meeting of the Council, Mr. Norris 
moved: “That the Electric Lighting Oommittee be instructed to 
present a report of their work from its commencement until the pre- 
sent time, such report to state what developments they propose to 
make (if any) in the near future,” but the motion was lost. 


Entield.—At the District Council on Thureday last week, 
it was reported that at a conference of the local authorities of 
Middlesex at the Guildhall, Westminster, convened by the Finchle 
District Council, in regard to public lighting by electricity, the fol- 
lowing resolution was paseed :—'' That the various local authorities 
be asked to transmit to the Finchley Council the decision arrived at 
by them respectively on the question of combined areas for the 
supply of electric energy, and that it be left to the Finchley Council 
to call a meeting of the representatives of those authorities favour- 
able to combination, with a view to further action being resolved on 
if necessary.” The Council decided to reply that they were pre- 
pared to favourably consider combination in the matter. A re- 
sentative of the Electrical Power Distribution Company, Limited, is 
to meet a committee of the Council and explain its scheme. 


Gibraltar.—The electric light is to be installed in 
Government quarters at Gibraltar in November, whilst the public 
TIGER ATE will be illuminated in the same manner a few weeks 


Gloucester.—At a meeting of the City Council held on 
Tuesday, the sub-committee of the Electricity Supply Committee 
recommended, snd it was agreed, subject to the approval of the Local 
Government Board, to purchase Mr. Browning's property at £4,000, 
and to make an amended application to the Local Government Board 
to sanction the purchase of the Bearland Estate and Mr. Browning's 
property for the purposes of the proposed electricity works. 


Greenock.—There were 29 applications for the position 
of resident electrical engineer. Three of these candidates are to meet 
the Finance Committee. 


Hackney.—The Vestry is acoused by the Moderate party 
and some other members of rushing through the resolution passed on 
14th inst. appointing Mr. Robt. Hammond to report upon electric 
lighting and dust destructors for 100 guineas. B meeting 
was held on Friday last to receive a protest from these objectors, who 
said they had had no opportunity of the fitness of 
Mr. Hammond for the post. The whole affair, however, seems to be 
but a specimen of what may be in on with tbe 
Hackney scheme. The Moderate is a long way in the minority, 
and it seems bent upon preventing the majority from making an 
headway. We wonder which member of the tion is in а ка. 
tion to judge of the fitness or otherwise of Mr. Hammond. But 
there, this was only & peg upon which to hang a 3} hours’ acori- 
monious debate. It trausp that the names of some members had 
been set to the requisitften calling the meeting without their consent, 
therefore the meeting closed without doing anything but talk, the 
resolutions reecinding the decision not put to the meeting. 

At Wednesday's Vestry meeting, Mr. mond's appointment 
was f 


Hampstead.—The vestry clerk has submitted the fol- 
lowirg com vo summary of the accounts of electric light con- 
sumers for the Midsummer quarters in 1897 and 1898 respectively :— 
Midsummer, 1897.—Electric current, £3,010 7s. Id.; meter rent, 
£108 13s. 2d. ; other charges, 10s. ; total, £2,119 10s. 3d. Midsummer, 
1898.—Electric current, £3,083 6s. 1d.; meter rent, £174 13s. 2d. ; 
other charges, £3 бе. 6d.; total, £3,260 4s. 9d. This showed an 
increase for the quarter of £1,140 14s. 6d. 

At a recent Vestry meeting Mr. Farmer asked when the electric 
light would be laid on in the High Road, Kilburn. Mr. Hall, chair- 
man of the Ligh Committee, said this Vestry was still waiting for 
the decision of the Willesden District Council. 


Hythe.—The Town Council last week considered the 
advisability of applying for a provisional electric lighting order. The 
чос о arose in consequence of an application from the Folkestone 

lectrical Supply Company. It was decided to take p 
steps, but before expense is incurred, the matter will be con 
by the Council 


Inverness.—The Electric Lighting Committee have had 
before them the question of introducing the electric light into the 


near Inverness. It is calculated that an annual payment of £600 
would secure water to produce 500 H.P., sufficient to maintain 5,000 
lamps of 16 O.P. each. Further consideration of the scheme has 
been deferred. 


Lancaster.—The installation of the electric light in St. 
Mary’s parish church is almost completed. The work has been super- 
vised by Mr. Parkinson, the electrician, at White Cross Mills. ere 
are two 8-light chandeliers in the sanctuary, seven “6-lights” 
in each of the aisles, and seven smaller lights in the gallery. Three 
massive candelabras will illuminate the nave. 


Leicester.— Last Tuesday the Council received Alderman 
Lennard’s finsncial statement of the electricity department for the 
half-year. The total receipts were £3,559 against £2,402 last yoar, 
and the expenditure was £1,804 against £1,402. The net profit is 
£1,755 against £999, or 6:61 per cent. against 5 per cant. 


Lewisham.—The Lewisham Board of Works, which has 
control of a large area extending from Blackheath to near the 
Orystal Palace, intend applying to the Board of Trade for a pro- 
visional order for supplying the electric light to the district. 


annum. Mr. Preece has re that everything is going on 


the 
take current for a period of not less than 10 
e e ОР ee eae уынын ae 


Maidstone.—Before advertising for electric lighting and 
dust destructor schemes, for which it is to offer a premium 
of £100 for the best, the matter is to go before the Electric Lighting 
and D Committees, so that they may decide upon a site for 
the works, so that competitors might have something to go upon. 


Newington.—On 23rd inst. the foundation stone of the 
Newington electric light station in Pemrose Street, Walworth, was 
laid by Mr. W. Edwards. 


Norwood.—The Local Government Board has sano- 
tioned the Croydon County Oouncil's application for a loan of 
£23,262 for the purposes of electric lighting extensions to Norwood. 


Petersfield.—After a three hours’ discussion on 22nd 
inst. the Urban District Council decided, by five votes to three, to 
apply fora provisional order for electric lighting. An i 
eature of the discussion is afforded 


order will be obtained, not necessarily 
г Се ponens itself, but to give it the whip hand over the gas 


Rhyl.—The Urban District Council have resolved that 
the members shal], in а ‚ Visit some of the Lancashire seaside 
towns, including Southport, Blackpool, Morcambe and Fleetwood, to 
inspect the electrical works there. 


5 5 Кешн А апа Foner 
tifying t it tion to 
крет ag оа at from 24. to 14, pu unit, а to аан 4 


Spain.—Tenders have just been invited for the оопсев- 
sion for the electric lighting of the town of Pravia (Oviedo province) 


during a period of 30 years. 
of our readers is desired on 


decided some years ago scheme of their 
In October, 1896, they obtained a report from Mr. Е. Е. Bennett, of 
Manchester, who recommended the use of two stations 
placed about two miles apart, with a 460 volt supply on three- 
ns gu In February, 1898, they obtained another report from 
Prof. J. A. Dawson, of London, who, like his predecessor, gives the 
char his most careful consideration, and agrees with him 
nothing except a recommendation to the Oouncil to put down their 
own works; so now there is every p that the history of York 
will be Each of the consulting engineers holds views 

y оета оа бына оша, so the Stretford 
Oouncil must educate itself sufüciently to make an intel- 
ligent choiob between them, or it must tos up; this 


latter expedient usually produces quite as results as 
the former, espe when both schemes are good. Of course, in 
cases where both schemes are bad, the result must be 


disastrous. тороо eee бш ee 
subject until September, 1901, and make good use of the чше T 
attending two lectures а week on electrical . They 
then be able to choose for themselves, and beat York by some 
years. To the ordinary man of business this advice may seem 
ridiculous; but then he does not understand how councils conduct 
their affairs. He can make up his mind in five minutes, but if he had 
40 minds to make up it wou CC 
larly if at least 39 out of the 40 minds understood any other 
better than the subject in hand. Itisa marvel to us how lightly cor- 
ons and committees plunge into the problems of electrical dis- 
ibution of . They learn the differenoe between volts and 


Turkey. — The Constantinople correspondent of the 
Standard says that Bir E. Ashm Bartlett, M. P., has obtained a 
concession from the Porte for the electric lighting of Smyrna and 
Balonica, together with the electric traction for tramways. He was 
also promised the preference, if ever a similar concession were granted, 


yrna 
which it establishes in Constantinople, where alone a 
the use of electricity could be expected. 
Walthamstow.— A Local Government Board inquiry was 
held on Wednesday respecting an application of the District Council 
to borrow £41,690 for the purposes of electric lighting. 
(Continued on page, 493.) 
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THE LIGHTING OF A THEATRE. 


WirH the extension of public lighting mains into almost 
every part of London, it is not surprising to find that 
private plant for theatres and similar buildings is fast dis- 
appearing. There is much to be said against a theatre 
operating its own lighting plant, but even in these days of 
public supply there is still something to be urged in its 
favour, To obtain a supply from the public mains meaus 


that it is not necessary to keep во large and so skilled a staff 


as would be necessary if a private plant were employed; no 
trouble from vibration is likely to occur in the theatre or b» 
transmitted to adjacent buildings, and there is under most 
circumstances probably less liability of a theatre being 
plunged into darkness. On the other hand, a private plant, 
if skilfully operated, will supply current at infinitely lower 
rates than is offered by pnblic companies, and lends itself 
better to those 
Bpecial stage 
effects that. can 
be only created 
by the throwing 
on and off of large 
currents of elec- 
tricity. This is 
especially valuable 
at times of re- 
hearsal, when ooca- 
sionally a heavy 
demand for cur- 
rent may arise. 
Moreover, it gives 
two strings to опе? 
bow, foreven with 
& private plant the 
usual practice is 
to be connected 
up to the street 
mains, and thus 
a prolonged and 
total extinction of light is less likely to occur than if a 
theatre relied abeolutely on the public mains. 

As we have suggested, moet theatres nowadays rely on the 
public service for lighting, notwithstanding that some of 
them have to this day plant lying idle in their basements. 
Whatever reasons such places may have had for abandoning 
their private supply, it is plain that they have not yet operated 
at the Palace Theatre of Varieties, where a most complete 
system of private lighting is still in vogue. Structurally and 
decoratively, we suppose this theatre is still the finest in London, 
and everything harmonises; the entertainment, the music, 
under Mr. Alfred Plumpton, and the lighting are among the 
remarkable features of what has been termed the most luxurious 
and the most comfortable building in Europe. So great is the 
confidence of the management in electricity, that gas has been 
completely banished, and there is not a single gas jet in the 
house; even the spirit lamps formerly employed at the bars 
for heating purposes have been replaced by electrical. heaters, 

We have recently made a detailed examination of the 
whole of the lighting plant that is employed here, and our 
experience is worth repeating. To start in logical order, it 


е. 


TAE FOYER AT THE PALACE THEATRE. 


is necessary to make a descent—somewhat perilous to any- 
body but a sailor—to the engine and boiler rooms, which are 
some 24 feet below the level of the pavement. Here are 
installed, in а space that suggests some ingenuity in arrange- 
ment, three Marshall semi-portable locomotive boilers, which, 
at а steam pressure of 150 lbs., develop 80 horse-power. How 
to clean these boilers had been apparently a problem, for the 
back comes within 8 feet of the wall. Mr. W.Slade Olver, the 
chief engineer, surmounted the trouble in a somewhat in- 
genious manner, by having square holes cut in the wall im- 
mediately in the rear of the boilers, which gave access to a 
cellar, and the space thus provided enabled thestokerato operate 
their cleaning rods. There are not all the refinements in con- 
nection with the steam raising plant that one is accustomed to 
in central stations, and they would be obviously out of place; 
for instance, hand firing is considered good enough. There are, 
however, two Berryman feed-water heaters and vertical steam 
pumps made by 
Deanes. Owing to 
the height of the 
building, thechim- 
ney shaft does not 
project more than 
8 ft. above the roof, 
and, as a matter 
of fact, can be 
scarcely noticed at 
all. It isa point 
of some interest 
to observe that 
the water supply 
is obtained from 
sunk wells. The 
engine room is 
divided from the 
boilers by а party 
wall, and here are 
erected three 
Willans-Siemens 
sets. We have 
endeavoured to give an idea of the engine room by 
means of photography, bat, owing to the almost entire 
absence of daylight, artificial illumination had to be 
resorted to, hence the machines lack the distinctness 
that one usually ob:ains in central stations. The engines 
are of the single-acting central valve H H type, and the 
dynamos are of Siemens shunt-wonnd type, each giving 650 
amperes at 110 volts. Beyond the paralleling switchboard, 
which is provided with the ordinary station voltmeter and 
ammeter, there is nothing more of importance in this room. 
The whole of the plant is, however, placed on a huge block of 
concrete, which is completely isolated from the side walls. 
Although snch an arrangement of foundations has not in some 
places proved a bar to vibration, it is significant that at the 
Palace Theatre no tremor whatever is observed in the interior 
of the building. On the roof faint pulsations can be observed 
occasionally, but then there is no one to complain of that. In 
any event, it would be a matter of extreme difficulty to com- 
municate vibrations to surrounding property, for the theatre 
itself is completely isolated from other buildings, In addi- 
tion to the dynamos there is a battery of accumulators, con- 
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sisting of 56 Epstein cells. The two halves of these are 
charged in parallel, four cells being utilised for hospital 
pn A battery regulating board is provided, furnished 
with the necessary devices. 

The mains from the engine room switchboard are carried 
to three main boards, two of which control the lighting in 
the auditorium, 
passages, stairs, 
vestibule, &c., and 
the third board 
controls the whole 
of the stage light- 
ing. There are, 
therefore, three 
main circuits, 
called, respective- 
ly, A, В, and С, 
the former one 
representing the 
Stage circuits, the 
other two the front 
of the house. In 
accordance with i nd det d: Y. 
th: County Council a 
regulation, the 
entrance and exit 
lights are arranged 
alternately on B 
and © circuits, so 
that in case of one 
circuit failing 
every other light | 
would Бе still-on. | "e — 7 

In a sense, the ( 
stage lighting is of 
the most import- 
ance, in ғо far as 
effects are con- 
cerned, and its proper regulation necessitates a somewhat 
elaborate board. Some alterations of the switching 
arrangements are in progress, and when completed 
the board will :be probably one of the finest stage 
boards in London. The whole of the switching mechanism 
is placed at the 
right-hand side of 
the stage, at some 
distance from the 
ground, and from 
a special platform 
the footlights and 
the stage lights are 
controled. The 
idea of the alter- 
nate circuits is 
carried out in the 
whole of the stage 
lighting. There 
are three sets of 
footlights ar- 
ranged on alter- 
nate circuits, and 
the batten lights 
are connected in 
a similar manner. 
The lowering or 
dimming of the 
lights is a very 
important feature 
in the economy of 
stage management, 
and the alterations 
which are in pro- 
gres3 include a set 
of liquid resistances. Up to the present, long lengths of 
platinoid wire have been utilised to give the necessary resist- 
ances, bat these are now being done away with. The new 
scheme provides for а combined arrangement for dimming the 
entire front of the house; moreover, a new main break switch 
will put on circuits for stage effects, and it will b» possible to 
produce sudden darkness in the house and the stage together 
by interlocking through a bar any of the switches it is 
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ENGINE Room АТ THE PALACE THEATRE. 


THE STAIRCASE AT THE PALACE THEATRE. 


desired to operate. The ancient limelight has been replaced 
by projector arc lamps, of which eight are in use, gas, as 
we vn observed, being wholly tab ова throughout the 
baildiog. 

There are 10 arc lamps in front of the bailding, and the 
interior lighting consists of some 3,600 incandescent lamps, 
which are practic- 
ally equivalent to 
4,000 8-C.P& 
There are a 
numb ir of venti- 
lating motors fixed 
at different parts 
of the building, 
thus permitting 
the nicest regula- 
tion of the tem- 


ү of the 
uilding. . Steam 


radiators being 
employed, as well 
as а bank of 
radiators heated 
by. the exhaust 
steam from the 
engine, fresh air 
being drawn from 
the street and 
blown into the 
theatre by means 
of a Blackman fan. 
As we have 
mentioned, the 
theatre ін ооп- 
nected to the supply mains; the total demand, however, which 
the company will meet is 2,000 amperes, and this can be turned 
on by means of change over switches, the amount of current 
per switch being 300 amperes. | 
In addition to the view of the dyavmos, we have repro- 
duced two typical 
views of the 
Palace interior, 
one showing the 
method of light- 
ing the foyer, and 
the other giving 
a view of the 
grand staircase 
from the vestibule. 
The method of 
lighting the latter 
is not clearly shown 
in the illustration, 
bat it may be 
mentioned thatthe 
whole of the stair- 
case is illuminated 
by means of rings 
of lamps 
on а huge elec- 
trolier suspended 
fron the ceiling. 
It is hardly 
necessary to ob- 
serve that elec- 
trical stage effects 
at the Palace are 
frequent. At the 
present moment 
there is the Biograph, which bids fair to rival Tennysons 
brook, and there have been the wonderful series of living 
pictures, and latterly Leo and her electrical effects. As 
an indication of the demand for current that occasionally 
arises, it may be mentioned that one turn has required as 
much as 1,550 amperes. 5 
А load curve cannot fail to be interesting, and some details 
as to cost will be useful. In 1897 the number of units gene- 
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rated was 284,798, coal and other fuel cost `594., oil, waste, 


^o 
Midnight. 


Two ТүрІСАІ, Loap CURVES. 


lant being under his direct supervision. We are indebted to 

r. Charles Morton and the management of the Palace, and 

Mr. Olver perticularly, for the assistance given us in 
compiling the foregoing details. 


THE LARGEST ROTARY CONVERTER EVER 
BUILT.“ 


IN the station of the Pennsylvania Heat, Light and Power 
Company, Philadelphia, Pa., has recently been installed by 
the General Electric Company the largest 60-cycle rotary 
converter yet constructed. It is а 1¢-pole machine, of 400 
kilowatts capacity, ranning at 450 revolutions per minute, 
and was designed to convert an alternating two-phase current 
of 60 cycles frequency, and voltage variable between 165 and 
220 volts, into continuous current at from 225 to 800 volts. 
It is designated QC 16—400—450, and stands 8 feet high 
on а base 8 feet 4 inches by 8 feet 6 inches. 

_ The field frame of this machine is heavily ribbed, divided 
horizontally, and susceptible of movement along the base to 
allow of inspection of the armature and field coils. The 
armatare is of the ironclad type. 

The commutator carried on a separate spider is of very 
ample service, and has a large number of segments. To 
facilitate the removal of a brush for examination, and replace- 
ment without varying the tension under which it runs, a 
brush-holder of unique design has been devised. To rem „үе 


2-PHASE SIDE oF 60-CycLeE ROTARY CONVERTER. 


the brush, the prolonged end of the brush-holder spring 
is disengaged from the brush-holder by a slight end motion. 
Another valuable featnre in this machine is the design of 
the brush-holder studs and the method of attaching them to 


. * Electrical Review of New York. 


the yoke. The former—instead of passing through insulating 
bushings in the yoke, as has been: customary in this type of 
machine—is provided with a lug bored to fit down upon a 
radial stud held by bolts passing through the insalating 
bushings. To slide the brush-holder stud off, it is simply 
necessary to loosen the nuts on the bolts passing throdgh the 


. bushings. By employing this method, all labour and 


expenditure of time usually consumed in removing the insu- 
lating bushings and washers from the brush-holder yoké to 
remove the stud are avoided, and the change can be effected 
in а very few minutes. О 


— 5d m didi "T 
60-CycLE TRANSFORMER. 


One of the illastrations shows the two-phase side of the 
converter. Upon the collector rings press numerous leaf 
brushes, having a long contact on the rings, and а very large 
current-carrying capacity. 

'To obtain the necessary variation in the continuous cur- 
rent of the rotary converter, the General Electric Company 
has furnished witn it two special 60-cycle transformers, each 
of 220 kilowatts capacity. These have bean designed to 
operate with a primary potential of 2,000 volts, and a 
secondary potential varying from 165 to 220 volts. The 
variation is obtained throngh a dial switch, over which passes 
a contact plate, cutting out or throwing in more or less turns 
of the primary winding, and thereby varying the secondary 
potential. The switch is operated by a wheel handle, aud 
the potential may ke varied rapidly io either direction, the 
contact plate snapping from contact to contact in one direc- 
tion as well as in the other. The dial switch is applied to 
the transformer itself instead of being a separate device, and 
the entire construction is singularly compac:. 


THE CONSTITUTION OF ALLOYS. 


AN article recently contributed by Mr. Albert Sauveur to the 
Technology Quarterly, entitled The Constitution of Steel 
Considered as an Alloy of Iron and Carbon," treats inci- 
dentally of the recent developments of the theory of metallic 
alloys in general, according to which the structure is regarded 
81 being controlled by the same laws that determine the con- 
stitution of mixtures of melted salts and of frozen saline 


solutions. The fact that alloys are solid at ordinary tem- 


peratures, while saline solations are liquid, has alone delayed 
the recognition of this identity of character of the two 
classes of substances. 
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. When common salt is dissolved in water, the freezing point 
of the water is lowered. By increasing the amount of salt, 
the freezing point of. the resulting mixture is, at first, corre- 
spondingly lowered, until it contains a certain percentage of 
salt; further addition of salt raises the freezing point. The 
solntion of lowest freezing point was called by Guthrie the 
* oryohydrate." If а solution poorer in salt than the oryo- 
hydrate is cooled, the temperature falls regularly, until the 
freezing point is reached ; at this point, owiog to the evolu- 
tion of the latent heat of crystallisation of the ice, the rate 
of cooling is checked. Hence, a thermometer placed in the 
mixture indicates the temperature of solidification. The 
formation of pure ice causes the remaining liquid to become 
richer in salt, its freezing point is thereby correspondingly 
lowered ; the deposition of ice, therefore, does not take place 
at a constant temperature, but proceeds as the temperature 
is further lowered. Meanwhile the remaining liquid becomes 
richer and richer in salt, until at last, at a certain constant 
temperature, it solidifies as a whole. The heat here evolved 
to balance the cooling is the latent heat of solidification of 


the vor 

А, frozen saline solation, containing less salt than the 
cryohydrate, is made up of crystals of ice surrounded 
by Ms us 
cryohydrate. f 
the solution con- 
tains moresalt than 
the proportion 
found in the 
cryohydrate, the 
thermometer indi- 
cater, at a certain 
temperature, an 
evolution of heat 
which marks the 
beginning of 
solidification, and 
corresponds to the 
formation of crys- 
tals of salt; these 
crystals increase in 
quantity as the 
temperature con- 
tinues to fall. 
The remaining 
liquid becomes 
correspondingly 
poorer in salt, 
appreso uag more 
and more to the 
composition of 
the cryohydrate, 
which 1t reaches at 
a certain critical 
temperature. At 
this critical temperature the liquid solidifies as a whole, 
the temperature remaining constant until the entire 
mass is crystallised. The irozen mass is now made up of 
crystals of salt surrounded by the solid cryohydrate. These 
experiments show that while saline solutions, containing 
various proportions of salt, begin to freezs at temperatures 
that depen apon the degree of concentration, they all finish 
freezing at the same t:mperature for that salt, +в, the 
freezing point of the cryohydrate. By plotting these resulta, 
for a given saline solution, with percentage composition as 
abscisese, and the temperatures at which the various mixtures 
freeze as ordinates, a V-shaped curve is obtained, having two 
straight branches meeting at а point corresponding to the 
freezing point of the cryohydrate. One branch of the curve 
represents the formation of crystals of ice in brines poorer 
in salt than the cryohydrate, while the other branch cor- 
responds to the formation of crystals of salt in solutions 
richer in salt; hence the conclusion is almost irresistible that 
their meeting point corresponds to simultaneous deposition 
of ice and salt, and, therefore, that the frozen cryohydrate 
must be a mechanical mixture of ice and salt, probably in a 
state of minute division, outwardly having the appearance 
of a definite compound. Mixtures of melted salts that form 
neither definite compounds nor isomorphous mixtures, solidify 
according to the same law; they, too, have corresponding to 
them a mixture of definite composition and lowest melting 
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point, which solidifies at a constant temperature. The salt 
which is present in excess solidifies first, until the oomposi- 
tion of the molten mass reaches that of the mixture of 
lowest melting point. There is no need, therefore, to make 
distinctions between the solidification of aqueous saline solu- 
tions and that of mixtures of melted salts. 

Mr. Sauveur proceeds to discuss mixtures of metals, and 
by the aid of curves he shows that the law of solubility of 
saline solutions is the same as that of fusibility of alloys. 
For instance, the copper-silver curve is com of two 
branches of а v, the meeting point of which is at 770° C., 
corresponding to 72 per cent. of silver. This particular 
mixture has the lowest possible melting or freezing point of 
all silver and copper alloys; it is called the ** eutectic,” and is 
analogous to the oryohydrate of saline solutions. There are 
now two cases to be considered, for the composition of the 
alloy may correspond exactly to that of the eutectic, or it may 
differ from it. In the first case, as the mixture cools from a 
high temperature, it remains liquid until it reaches the 
solidification point of the eutectic, when it solidifies as a 
whole, at constant temperature. If, however, the composition 
differs from that of the eutectic, i.s., if one of the constituents 
is present in excess with regard to that composition—the 
aoe ia instance, 
in thesilver-copper 
alloy—then when 
the cooling mam 
reaches a certain 
temperature, the 
is in а 

ins to solidify, 
exactly as did the 
water in the case 
of а saline solution. 
This deposition is 
accompanied b 
evolution of heat. 
The separation of 
pure silver oon- 
tinues until the 
portion remaining 
liquid has reached 
the composition of 
the eutectic. At 
this instant the 
silver is saturated 
with copper, the 
copper is sat 
with ailver, and 
both solidify at 
constant tempera- 
ture. Alloys con- 
taining 8 larger 
percentage of 
Silver than the 
eutectic are therefore made up of crystalline particles 
of silver in & matrix of the eutectio. Or if it be 
the copper which is in excess with to the com- 
position of the eutectic, it is pure copper which begins to 
solidify when a certain temperature is reached in the cooling. 
Alloys of silver-copper containing а larger proportion of 
copper than the eutectic will therefore be made up of 
crystalline particles of copper surrounded by the eutectic. 

By the help of some extremely beautiful micrographs of 
sectione, Mr. Sauveur shows that there is good reason to 
accept the modern theory of eutectics, s.e., that they are 
merely mechanical mixtures of the constituent metals. 
Eutectics are seen to be made up of extremely minute crystals 
or plates, in close juxtaposition ; for their resolution they 
often require very high microscopic power. They frequently 
present a brilliant play of interference colours. | 

We do not propose here to follow Mr. Sauveur into his 
discussion of the particular alloys of carbon and iron that 
constitute steel; our readers will do well to refer to the 
original paper if only to observe the ificent examples of 
photo-micrography applied to sections of steel with Мы Бы 
proportions of carbon. Our purpose has been to draw 
attention to those parts of the paper which deal with the 
Btructure of alloys, a matter of the greatest importanoe to 
those who are interested in its electrical and mechanical 
qualities, and to those who are seeking an explanation of the 
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different behaviour of а puré metal and an alloy as 
electrical resistance at low temperatnres. Additional evidence 
of the sub-divided structure necessary to Lord Rayleigh’s 
theory of resistance is presented by the eutectics examined 
by Mr. Sanveur. 


ELEOTRIO LIGHTING NOTES. 


(Continued from page 488.) 


Weston-super-Mare.—It will be remembered that a 
week or so ago the Council decided by the cas vote of the chair- 
man to apply for a provisional order for electric 


ent 


Wimdsor.—In consequence of the great demand for 

ca б id кы uate Quot by an engine ary кан per 
ear y an and dynamo 

үну 6,000 йө. The customers now number 190, as against 86 

at the close of last year. The company also supply electric motors. 


Welverhampton.— The Lighting Committee of the 
Wolverhampton Oorporation have un 
capital se нр — it eed t an to te Toda 
expen wW is su e 
Council next month. Tho cohere t vides for the of the 


will form of the £29,000 scheme, and it is consi 
very essential that no time should be lost in inviting and accepting 
in respect thereof. Whatever schemes may bs hereafter 
the above plant will, it is asserted, be an absolute necessity. 
these circumstances, the Oouncil have given the necessary 
authority to the Lighting Committee. Owing to the steady and con- 
tinued increase in work of the electric lighting ment, the 
| has been transferred to the borough accountant's 
department. The chief offices of the department bave now been 


ELECTRIO TRACTION AND MOTIVE 
POWER NOTES. 


line is to over the Great Baint 
Mountain Aosta to Martigny, and is to be about 45 
miles long. The cost is estimated at 15,000,000 francs. 


Belfast.—The Electric Committee has unanimously passed 
the following resolution :—'' That the on be reoommended 
fo promote a Bill in Parliament for the la and working of electric 


Broughty Ferry.—The Light Railway Commissioners 
eat at Dundee on 19th inst. for the purpose of taking evidence in 
connection with the aye aon by the company promoting the light 
railway between Do , Broughty Ferry, and Barnhill. The Earl 
ot J presided, and was accompanied by Colonel Boughey. 
Beveral objections were lodged on behalf of the Joiot Railway Oom- 
pany, but these were repelled, and witnesses were called. At the end 
cf the evidence the chairman said the Oourt felt that the order came 
forward with the powerful sapport of the Corporation of Dundee 

urgh roughty Ferry,and therefore it would 
be granted. The term of years would be 25, and the agreements 
between Dundee and Broughty Ferry with the promoters would 
require to be 5 into. Mr. Addyman, on behalf of the 
promoters, accepted terms as satisfactory. 


Calcutta.—The Corporation has granted the Calcutta 
Tramways Company a new lease for 30 years. The company is at 
liberty to employ electric traction. 

Chichester.— Mr. W. T. T Chad xm. 19 5 wio is 
interesting himself in the otion cf the light rai 
Chichester to Bognor, bu bden invited bo Мола ап l 
of the Chichester City Council in order to discuss the project. 


consideration a scheme for 


Dartford.—The Board of Trade have intimated their 
approval of the Dartford and District Light Railway, the difficulties 
which were raised as to access to the Thames having been settled. 


Huddersfield.—The matter of electric traction came up 
before the Town Oouncil last week. The borough electrical engineer 
had reported to the Electric Lighting Committee upon the provision 
of additional plant for supplying electrical energy for tramcars on the 
Lindley, Edgerton, and Outlane routes, а length of 6:64 miles, by 
meaus of the overhead trolley system. He said the present electrical 
works were in & very good position if the whole tramway system was 
considered, and energy required by the Tramway Department would 
give the additional work required for the machinery in the day time. 
A further great advan to the electric supply department would 
be that it would be ble to utilise the tramway mains supplying 
continuous current for the purpose of motive power to customers. 
He estimated the арм expenditure for buildings and plant at 
£31,500. The interest and sinking fund to repay that sum in 25 
years would be £1,890 per annum. He estimated the costs charge- 
able to the Tramways Committee at 1d. per unit for generating, 1:63d. 
for interest and sinking fon, 67d. for repairs, or a total of 3 30d. 
unit. The Electric hting Committee adopted the report. The 
Committee also recommended that application be made to the Local 
Government Board for sanction to the Corporation to borrow £50,000 
for machinery, mains, and other apparatus required for the supply 
of electricity. The Tramways Committee subsequently had the 
report of the electrical engineer before them, and referred it to their 
Electric Traction sub-Committee. In reply to questions, Alderman 
Haigh (chairman of the Tramways Committee) and Alderman Calvert 
(chairman cf the Electric Lighting Committee) said it had not been 
absolutely decided to apply electric traction on the Lindley, Edger- 
ton, and Outlane section of the tramways, that the proposal to ask 
for power to borrow £50,000 was contingent upon its being decided 
to run the cars on that section by electricity, and that the difference 
between the £31,500 and the £50,000 would be required for other 
extensions of the present electric lighting works. 'The minutes of 
the two Committees were then adopted. 


Hull.—It is expected that the contract for relaying the 


| Hug for the new electric tramways will be completed on November 


h irkealdy Пе Electric Lighting and Tramway Com- 
mittee are working energetically with a view to having their applica- 
tion for powers lodged ín the ensuing seseion of Parliament. The 
tramway scheme is to connect with Dysart, instead of serving only 
the main thoroughfare of Kirkcaldy, and there is to be a returning 
route by the northern district of the town vid the new Den Bridge, 
the construction of which, at a cost of some £13,000, was recently 
agreed upon by the Town Council. The tramway will be on the 
narrow gauge principle, and the cars will be propelled by the over- 
bead wire system. The first installation of the electric light is to 
apply to High Street. Should the anticipated success warrant, there 
further development of both schemes. 


of the scheme, the Lancashire 
to have a continuous route of electric tramways from Liverpool 
dock to Bt. Helens and Prascot, the line at present proposed being 
intended to jer with the Liv leleotric tramway when 

to the boun of the city. It was confidently expected that there 
would bea very large passenger and goods traffic. 

When the City Council reis the scheme for an experimental“ 
electric tramline between "е Ohurch and the Dingle, the cost 
was estimated at £50,000. The mways Oonstruction Oommittee 
have, however, asked the Oouncil for a supplementary £35,000, 
bringing up the total to £85,000. 


Liversedge.— The District Council has had an interview 
in committee with a representative of a London firm of electrical 
engineers, who un a scheme for a service of electric tram- 
cars between Dewsbury and the Spen Valley. 


Newcastle.—The new Tramways Committee of the 
Newcastle Corporation having had under consideration the question 
of the Parliamentary Bill for 1899, have decided to recommend to the 
Council certain clauses for insertion in the said Bill ing the 
tramways. The whole matter will come up for discussion at a fhll 
meeting ef the Council to-day (Friday). The proposed additions prac- 
tically provide for municipalisation. Among other things, the clauses 
include :—Power by agreement to purchase or take upon lease or form 
janctions with any authorised tramways outside the city, which form 
continuations of the lines existing within the city; provision that the 
Board of Trade may make provisional orders for the construction by 
the Corporation beyond the city ; provision that the Corporation may 
use the lands for the purpose of generating electrical energy, and may 
thereon erect, construct, and maintain all such buildings, engines, 
dynamos, &c., as may be necessary and convenient for the generation. 
distributing, and tranforming and supplying electric energy for any 
purpose for which electric energy is by the Act authorised to be used 
or supplied. Provision is further made that if any of tho tramways 
are worked by electricity, the Corporation shall have power to light 
by electricity the streets within the city, and all buildings, &c., where 
public money is spent for the lighting of the same. 
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Paisley.—On Tuesday last week the Light Railway Com- 
missioners held an inquiry at Paisley into an application by the 
British Electric Traction Company, Limited, for a provisional 
order to authorise the laying down of light railways in the burgh of 
Paisley and district. . Sydney Morse and Mr. Garcke were 
present for the company, and the Glasgow Corporation, Renfrew 
Authority, Paisley Corporation, the Caledonian Railway Company, 
the Govan Authority, Johnston Council, and other parties interested 
were represented.: Mr. Morse explained the business and proposals 
of the company, and evidence was given in favour of the scheme by 
some cf tbe authorities mentioned. Mr. Mackerzie, secretary of the 
Paisley Tramways Company, spoke to the Paisley Corporation having 
failed to exercise their option of purchase, and of the agreement made 
between his constituents and the British Electric Traction Company. 
He had considered the scheme before them. Even leaving out the 
line beyond the Paisley boundary to Glasgow, it would be a scheme of 
great importance to the general public. Mr. Garcke detailed the 
amount of labour which devolved upon him through preparing the 
scheme to meet the wishes of the Paisley Council. He was perfectly 
justified in saying that until lately he felt that he had all the local 
authorities with him other than the Glasgow Corporation. As a 
matter of fact, the town clerk was kept informed of all negotiations 
with the Tramways Company. He had great difficulty in getting 
reasonable terms from the Tramways Company, and he had to 
negotiate on the basis of securing them in their present position. 
The Tramways Company was not in a position to carry out a scheme 
of this kind, so he arranged that the Traction Company should carry 
out all negotiations and bear the expenses The Traction Company 
did not think the undertaking was worth the money, but they were 
in the position of having a vested right, and they tried to give as 
much as the scheme could afford. "There had been no objection by 
any members of Paisley Corporation to the preamble ; every member 
expressed himself as being in favour of the extension of the tram- 
ways system. He knew the road from Paisley to Glasgow; there 
were no houses, and it would simply be through traffic. It would 
take a considerable amount of money to put down a double line 
along that road ; in fact, 16 would be wasteful if the traffic did not 
call for it. There was a distinct moral understanding that the 
Paisley Corporation was in favour of the scheme. They were prepared 
to lay » double line through Paisley if such was insisted upon. 

Mr. Balfour Browne opened the case for the Paisley Corporation. 
He said that Paisley had come to the conclusion that her lines were 
not worked efficiently, that they were not doing all that might be 
done by tramways in Paisley. They were most anxious to see tram- 
ways made, and had, therefore, at the time when the British Electric 
Traction Company came forward, considered the scheme Не; сате- 
fully. Although certain conditions were suggested, no definite 
arrangement had ever been come to, and no resolution had been made 
in the Council approving of the scheme. When the Corporation 
heard .of the Glasgow scheme negotiations were opened, and a 
sed in favour of the scheme, and in opposition 
entirely to the Traction Company. His learned friend complained 
that they had only had very recent notice of these negotiations, but 
they only been really completed the previous day by the Cor- 

oration of Glasgow. The whole of the negotiations between the 
Traction Company and Paisley were on the understanding that the 
tramways were to be carried to Glasgow, and the breaking off of that 
absolutely freed them from any obligation to this company, if they 
were under any. б. 

The town clerk of Paisley gave an account of the negotiations 
which bad taken place between the company and the Corporation, 
and observed that the line between Paisley and Glasgow was beyond 
all others the feature of the scheme. Не still regarded it as the 
mcst im D of what was originally s ted. The Paisley 
C y decided to throw in tbeir lot with Glasgow, and 
therefore to the full extent oppose the Traction Oom 's echeme. 
The Oouncil were bound to accept what was best in the interests of 
the community. 

After furtber evidence and argument, the Earl of Jersey, G. O. M. d. 
(chairman) said: We don't think that this Electric Traction Oom- 

y has been dealt with in a fair and open way in this matter. 
have been led on to suppose that they had the support of the 
Corporation of Paisley with regard to their proposals. t much 
is evident from what Mr. Garcke said in his evidence. 16 was said 
that the Corporation had changed their views, but I think they might 
have given earlier intimation to the company of the probable change 
of these views. 

Mr. Balfour Browne: I should have preferred that they had given 
earlier information, but if your p looks at the dates you will 
see very great difficulty in that. | 

Lord Jersey, in giving decision, said the Commissioners adhered to 
the view which they expressed a short time ago, that they were not 
prepare to go against the strong view of the Paisley Corporation 
against allowing tramways to made within the boundary of 
Paisley by the British Electric Traction 18 as suggested in the 
order. The D was therefore refused. 

Mr. Morse asked that expenses be granted, but the Commissioners 
declined, Lord Jersey remarking that he sympsthised with the com- 
pany, and again commenting upon the unfair manner in which they 


All things considered we think it would have been only fair for the 
Commissioners to have allowed the promoters a portion of their 
expenses, the Paisley Council being made responsible. 

e Paisley Tramways Company held an extraordinary general 
meeting on 21st inst., and passed a resolution extending the time 
allowed the British Electric Traction Company to withdraw 
from or confirm the agreement with regard to the tramways 
to December $2nd, 1898. The chairman raid to regretted to 
some extent the way in which the company had been treated in 
this matter. i 


miles of telegraph cable maaufactured by Hoo 


report on the dispute between the Corporation and the 


Scarborough.—A proposal is at present before the Town 
Council for the establishment of a system of 14 miles of electric 
tramways at Scarborough. There is not unanimity of feeling on the 
subject, and it is expected that the question will give rise to much 
controversy both in and out of municipal circles. A part of the 
scheme is to make a circular route of some six miles in extent. 


TELEGRAPH AND TELEPHONE NOTES 


The Amazon Cable.— We are informed that the es. 
Dona Maria left Millwall Docks on Wednesday with 100 nautical 
's Telegraph and 
India-Rabber Works, Limited, for the Am. zon Telegraph Company, 
Limited, to be laid in the River Amazon. The core consists of 
7-strand copper conductor weighing 130 lbs. per nautical mile, 
insulated with an equal weight of Hooper's patent India-rubber, 
and sheathed with 12 No. 6 8.W.G. galvanised wires, and served 
and com pounded to a total weight of 43 tons per nautical mile. 


Pacific Cable Needed.—A Chicago daily paper published 
on August 24th, uses the following argament in favour of a Pacific 
cable:—' The fiag-raising exercises took place at Honolulu on 
August 12tb, yet it was not until yesterday that the fact was made 
known to the people of the United Btates. This demonstrates the 
necessity which exists for а cable connecting Honolulu with the 
American continent, in order that the Government and people of this 
country may keep in touch with their newly acquired possessions in 
the Pacific. A cable, extending not only to Honolalu bat to the 
Asiatic coast, is one of the pressing needs emphasised by the war and 
by the annexation of the Hawaiian Islands. Congress mast give its 
early attention to this matter.” 


Telegraphic Interruptions and Repairs :— 


OABLBS. Down, Repaired. 
West Indies— 
Barbadoes-Bt. Vincent... Sept. 15th, 1898  ... - 
Santiago Caimanera ... Sept. 27th, 1898  ... Xi 


Amason Company's cable— 
Oable beyond Gurupa... June 8th, 1888 „, T- 
Accra-Kotonou sea . Aug. 8th, 1898 ... Sept. 27ch, 1898. 


Bolama- Bissao $$ .. June 31st, 1898  ... эз 

Perim-Assab TII TT TT Bept. 18th, 1898 rr eon 

Beychelles-Maurice ... ... Bept. 18th, 1898 ... s 
LANDLINES. "v 

Majunga-Tauanarive .. Bept. 19th, 1898  ... iis 

Saigon-Bangkok  .. * Bept.27th, 1898  ... 


Telephone Pipes in the City.—At last week's meeting 
of the Court of Common Council the Streets Committee ут 
ost 
authorities relative to the laying of telephone pipes without the 

on of the former body. The committee Jabmitted a letter 
from the Secretary of the Post Office intimating that the provision 
of wires between exchanges of the National Telep 


hone opan and 
‚ the houses of their subscribers was not contemplated. 427 


further contained an assurance from the Postmaster -Genaral 
should be departed from, he would not construct 
any pig Hg under consent of the Oo on within the city 
between the exchanges of the National hone Company and the 
houses of their subscribers without convey to the Cor on an 
intimation that the policy had been c The committee stated 
that, subject to that understanding and to the usual condition that 
the contractors to the Corporation would be employed to make 

the pavements disturbed, they had consented to the various ap 
tions of the Post Office authorities for permission to open the pablic 
ways.—Tho Court agreed with the committee in their report. 


his present 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Ashton-under-Lyne.—October 8rd. The Corporation 
Market Committee is prepared to receive tenders for the installation 
of then wires, fittings, &c., for the electric of the 
ublic market. The current will be supplied from the town mains. 
nsulting engineers, Messrs. Lacey, Clirehugh and Sillar, 78, King 
Street, Manchester. See our Official Notices” September 16th. 


Belgiam.—October 27th. The municipal authorities of 
Ghent are inviting tenders until October 27th for an installation of 
electric lighting in the new Flemish theatre in that town. Tenders 
to L'Hotel de Ville, Ghent, Belgium, from whenoe particulars may be 
obtained. | 

Dundee.—October 8rd. The Gas Commissioners want 
tenders for the supply of lead-covered cables and underground 


conduits. Specifications, &c, from Mr. W. H. Tittensor, city 
electrical engineer. Вее our Official Notices" September 2310. 


o— € —є-——_ — x: 


Babee ары were es m e 
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General Post Office.—October 25th. The G.P.O. is 
inviting tenders (a) for the supply of red fir telegraph poles, to be 
delivered in London, and at Northumberland Dock (River Tyne), 
West Hartlepool, Hull, or Grimsby; and (b) for creosoting the 
T to the cubic foot, as may be 

i | тве рова to be felled during the winter of 1898-9. Forms 
of tender, con g all particulars, may be obtained on application 
to Mr. Chas. E. Stuart, controller of stores. 


Germany.— October 7th. "Tenders are being invited by 
the Prussian Btate Railway authorities in Cologne for the supply of 
p 


t of 8,000 francs is required, on which 

2 per cent. will be paid 60 da Specifications seen with, and 

obtained, on payment of franes, from M. Le Sécrétaire 

unal (A. De Bruycker), Gand, or at the office of the paper 
Tenders, on stamped paper, regis 

as directed, with a certificate of deposit, to be serene October 27th. 
The tenders will be opened at 11 a.m. on October 29th. 


Kingston-upon-Hall.— O:tober 27th. The Electric 
Lighting Committee invites tenders for the supply and erection of 
certain plant in connection with the electricity w including high 
and low tension mains, casings, trench work, &c.; switch con- 
tinuous current rotary transformers, motor-generator, &c.; . centri- 
fogal pump, condenser (ejector type), steam Pipes, &c. Electrical 
engineer, Mr. A. S. Barnard. See our “ Official Notices” September 
93га for particulars. 


Kingston-upon-Hul].— September 30th. The Oorpora- 
3 wants tenders кене supply hie iig eatery fre inda тыи, 
sprinkler cars, an versing orms. Specifications from Mr. 
White, city engineer. See our Oficial Notices” August 19th. 
Leigh.— October 14th. The Electricity Committee want 
tenders for the supply and erection of steam dynamos, switchboard, 
accumulators, mains, meters, overhead crane, water softener, &c., for 
the electricity scheme. Particulars from the engineer, Mr. John 
Foster, Leigh, Lancs. See our Official Notices” September 23rd. 


New South Wales.—October 17th. The New South 

ales Government is, according to Daily Tenders and Contracts, 
inviting tenders for the supply for the Dspartment of Posts and 
Telegraphs of a steam engine and dynamo, 218 tons galvanised iron 
wire, 90 tons per wire, 70,000 porcelain insulators, 16,000 sinc 
cylinders, 16,000 ditto, 50 tons copper vitriol, 1,000 bottles ink 
for Morse instruments, 1,500 telephones, 1,000 batteries (Leclanché), 
10,000 porous cylinders for same, 15,000 sino ditto, 24 aro lamps, 
with 22,000 carbons, and 2,000 incandescent lamps. Farther par- 
ticulars, o., obtained from, and tenders to, the Secretary, General 
Post Office, Sydney, N.B.W. . 
. Plymouth.—October 6th. The Corporation want tenders 
for the ly of an enclosed (ironclad) continuous current motor, 
shunt wound, for 10 B.H.P. at 850—950 revolutions, for 520-volt 
starting switches, and resist- 
Mr. J. H. Rider. See our 


Portrane, — October 3rd. The Board of Control, 


Oustom House, Dublin, is inviting estimates for the supply and 
erection of an electric light installation for Portrane Lunatic Asylum, 
Oounty Dublin. See our “ Official Notices,” September 9th, for 


Rathmines and Rathgar.—October 5th. "The Electric 
Lighting Committee is inviting tenders for the supply and erection 
of Lancashire boilers, mechanical stokers and other boiler house 


and ul engineer, Mr. Ro 

“ Official Notices,” September 9th, for further particulars. 
Spain.—October 3rd. "Tenders are being invited by the 

municipal authorities of Almagro (Oiudad Real) for the concession 

for the electric lighting of the town. Tenders to be sent to El 

Becretario del Ayuntamiento de Almaguo (Cindad Real), Spain, from 

whence particulars may be obtained. | 


CLOSED. 


Chiswick.—The District Council received three tenders 
for the installation of electric ш at the pumping station. The 
contract was given to Messrs. Lawrence & Butcher, who quoted 
£175 10s.; Messrs. Warburg & Dymond quoted £264 8s. 8d., and 
Messrs. Thornycroft £280, 


NOTES. 


- The Nernst Lamp.—It appears that considerable alarm 
has been caused among the German eleotrotechnikers by the 
coming of the new Nernst glow lamp, which is about to be 
brought out by the Allgemeine Electricitäts Gesellschaft. 
They fear that the value of existing installations 2 be 
depreciated if their tension is not suited to that of the lamp 
of the future. Prof. Nernst has, however, written a letter 
to the editor of Elecktrotechnische Zeitschrift, which ought to 
reassure them. The professor writes:—'' Your note has 
given me & welcome opportunity to answer numerous in- 


uiries which have reached both the A.E.G. and myself about 
progress of the electrolytic glow lamp. We аге of opinion 


that it would not be advisable to publish any dotails before 
our experiments are completed, and we can arrive at a sourd 
decision about it. We can, however, at the present stage, be 


certain that the lamp will be supplied to the public in a 


form suitable for use with existing electric installations 
(100—220 volte, continuous or alternating current). It will 
not therefore be necessary to delay the execution of projected 
installations until the lamp appeare, nor need the owners of 
existing installations have any fear that the introduction of 
this lamp will put them out of date. These lines may 
Ран contribute to allay the fears that have been enter- 
tained by many on this question.” If the invention is any- 
thing like so important as the inventor's letter would lead us 
to suppose, a revolution in incandescent lighting must be at 
hand. Nernst’s English nt (No. 28,470, of 1897) has 
jast ben pub'ished, but gives very few more particulars as 
to the construction of the lamp than have already been pab- 
lished. The method of heating the inoandescent body 
involves the use of a wire made of a refractory electric con- 
ductor, such as platinum. Three ways of из Ган this are 
given, the heating ooil being in each case in a 

circuit. In the first the wire surrounds the incandescent 
body permanently, and is itself surrounded by a transparent, 
refractory, insulating substance. Both of these systems 
necessitate that the circuit of the coil be switched off by 
hand when the material to Ъз incandesced becomes а con- 
ductor. In the third method the refractory material is 
attached to an iron plnoger, sliding in a ooil, which is con- 
nected in the main circuit. As soon as the body becomes a 
conductor, a current flows through the latter coil, which 
draws in the plunger, and at the same time draws the body 
from the heating coil, and actuates a switch which cuts the 
current off from the heating coil. The materials indicated 
in the specification are magnesia, zirconia, lime, and other 
oxides of metals, or such materials as are non-conductors at 
ordinary temperatures, bnt become conductors when heated 
to a high temperature. | 


Liquid Air.—A Bray paper brays as follows in 8 reoent 
leading article :— 


some new page to the advance of tbrough one of her great 
men. The latest important laurel claimed under this head passes 


to 
America. Through all time it has been held that the air which we 
breathe resisted all efforts to redu»e it to a liquid state. The crown, 
which fair science plants upon the brow of him who wrests from 
nature some of her most hidden secrets, this time falls to Prof. 
Oharles Tripler, of America. 
Tnis Irish contemporary evidently доев not believe in that 
commonplace maxim : * Honour to whom honour is Dewar.” 


Tramway Deputations.—With reference to a recent 
report issued by a provincial tramway deputation to the 
Continent on the subject of electric traction, Engineering 
says :— The self-denying way in which the councillors of 
our provincial towns spend their time in investigating Con- 
tinental systems of tramways is really remarkable. We 
fancied that after the report issued by the City of Glasgow 
they would be content to take their knowledge at second- 
hand, but their local patriotism seems to impel them to 
investigate everything for themselves. It would be very 
interesting to learn what view the foreign bureauratic 
officials take of these proceedings.” We wonder what oar 
contemporary will say to the proposal of the City of 
Glasgow to investigate the matter yet once more! 
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Electrical Accidents.—T wo accidents recently happened 
one after the other on the same system (alternatin 
current at 2,400 volts), the first at Puteaux and the secon 
at Garches. In the first locality is a station from which elec- 
tricity is distributed vui) pides the surrounding neighbour- 
hood. The first accident happened in the following manner 
о1 July 28th :—A fire broke out at some India-rubber works, 
а wooden beam caught fire, and in falling brought with it 
the electric wires which were fixed upon it and which were 
conveying the current. The wires in falling tonched a 
workman, who was killed; two other workmen, on going to 
the assistance of their e, were also killed. On 
August 8th at кмс, during a storm, some trees and E 

osts supporting electric wires carrying current at 2,400 volta 
са ov wn. A gardener of Montretout was killed while 
trying to shift a post which was obstructing his garden. As 
regards the first accident, it seems to us that at the time of 
installation care should have been taken to render it impos- 
sible for a beam to fall upon electric cables. Moreover, at 
the commencement of the outbreak notice should have been 
sent to the electrical station to cut off the current. Lastly, 
assuming that the duties of the first workman necessitated 
his being at the spot where the cables fell, the two others 
ought not to have touched them. When there is a dan- 
gerous installation in any establishment, the workmen ought 
all to be warned of the danger, and, above all, to be told 
what to do in case of accident. Formal instructions to this 
effect shonld be drawn up. With regard to the second 
accident, we cannot understand how after a storm which had 
evidently caused serious disturbances in the distributing 
circuit the company should not have turned off the current 
with a view to remedying the damage that had been done. 
It is most important in electrical installatiors, especially 
those using high tensions and al ing currents, to take 
every precantion as soon as possible.—J. L. (L’ Industrie 
Electrique). | 


А Far Eastern Crisis !—А few days ago, says the Kobe 
Chronicle, the telegraph company coolies at Shanghai struck 
for an advance of wages. They refused to deliver the ‘mes- 
sages, and Mr. J. Heuningsen, the general manager, had 11 
of them arrested. The next day they were brought before 
the Mixed Court, when Mr. F. S. 1. Bourne, the British 
Assessor, stated that it was a serious thing for public servants, 
such as telegraph clerks, &c., to strike, and they should not 
do so. Two of the ringleaders were given 50 blows upon 
the hand with a heavy ruler in the Court room, whereupon 
the others cried out that they would go to work again, and 
were therenpon let off with a caution. We are afraid such a 
method доев not recommend itself for extensive application 
in dealing with English strikers, who are generally so posed 
to qmm on a higher level of civilisation than the Chinese 
coolies. 


Moribund Manhattan and Electrie Lifts, —In the 
above we have the opinion of the Electrical Engineer, of 
New York, of the elevated railways of that city. It has 
become ғо by reason of the competition of electrical cars at 
the street level. At one time the elevated line carried over 
half a million 
holidays, we believe over 700,000 have been carried. Now 
it is said the line has lost its short distance traffic. Our 
contemporary gives no figures of the traffic, but states that 
22,000 extra fares per day would pay interest on the, at most, 
£2,000,000 required to introduce electricity. It is curious 
that the inside railways of the world’s two biggest cities 
shoald both be in a state of decay for lack of courage to 
embark in electrical traction. Electricity on the trains and 
elevators at the stations to lift at least the feebler and wheezy 
рее приз to platform level are looked оп as oertain remedies 
or the dry rot of the Manhattan. While on the subject 
of lifte, is it not time to protest against the absence of 
passenger lifts at all our London stations? No matter 
where one goes, be it Broad Street or Ludgate and St. 
Paul 's, in the City, or the numerous suburban stations, 
which, with few exceptions, are all either up high stairs 
or down, as at ingay, there is no provision for the 


attempt to ase pe currents for 


passengers daily—in fact, at times of particular . 


aged or the weakly. We know, as a fact, aged people 
frequently forego journeys because of the stairs, and 
nowhere is the evil worse than in London. Oocasion- 
ally a steep slope is provided, as at Stroud Green, but this 
ie nearly as bad as a stair, for it involves energy expenditure 
at a rapid rate—a feat outside the of i 
physics for many people. Some of the New York elevated 
stations are very high up, and many passengers avoid 
them for this reason alone, and use the gurface cars; and the 
same thing occurs in London, where people nise the bus 
in preference to undertaking an arduous stairway. But with 
easy grades and electricity the passengers would be secured. 
Is not this proved by the strange emptiness of the "buses to 
Waterloo, which may be seen running more or less empty 
inside from Blackfriars since the opening of the electrical 
railway. If railways will not adopt electricity thay will 
simply lose their business. 

Since the foregoing was written we are interested to 
observe the announcement in the daily press that Mr. 
George Gould has stated that electricity will shortly be 
substitated for steam power on the Manhattan Elevated 
Railway of New York. If: this statement be correct, 
it is pregnant with interest, for it evidently means that 
the company finds that steam traction доев not pay, 
and intends trying electricity. As mentioned above, 
the line is losing traffic steadily, and, worse still, it has 
piled up a floating debt of over a million dollare, Its 
quarterly traffic re are going from bad to worse, and it 
was recently thought that electricity would place things u 
a better footing, and enable the line to regain its lcat 
The cost of electrical equipment has been s at from eight 
to ten million dollars, and we presume this is the proposal 
which Mr. George Gould announces is to be adopted. 


Phase Transformers,—The usefulness of some simple 
form of phase transformer ensbling single-phase currents to 
be split up into polyphase currente, and thus permitting the 
use of a simple conducting system of one wire, would be 
especislly appreciated in the field of railway work, where any 
wer pu is met 
at the outset with the difficulty of a donble trolley system. 
In a very valuable paper in Zeitschrift für Elektrotechnik 
Herr Gustav W. Meyer discusses all the forms of phase 
transformers with sp:cial reference to this application. Ап 
ingenious device for operating a ooh en motor on a single- 
phase current supply is illustrated. The motor, M, has the 
usual field winding and a three-phase winding on its rotor. 
The stator is connected as shown to the two ends and the 
middle point of the secondary of an ordinary split trans- 
former, and in the primary circuit with this is connected a 


non-inductive resistance, R, and а self-induction coil, c, as 
shown. Ву the switches, в and s!, these can be cut in or 
out of the circuit, At starting they are cut in, as shown, 
and produce a sufficient displacement of phase to start the 
motor. After the motor attains speed the switches are opened 


‘and the reaction of the three-phase winding on the rotor 


induces a current in the part x y of the stator winding, the 
machine continuing to run as a three-phase motor, though 
supplied with single-phase current. The American Elec- 
trician says that it is claimed that this method surpasses the 
rotary phase transformer of Arno and Ferraris on account of 
its simplicity and cheapness and absence of moving parts. 
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The Chemical Action of the Electric Spark.— 
Berthelot bas recently investigated the reactions which occur 
when various alcohols, &c., are submitted for a lengthened 
period to the influence of electric sparks in an atmosphere of 
nitrogen. The following are the conclusions :—1. All the 
alcohols examined fix nitrogen, yieldiag bodies of an aimdo 
or besic nature. 2. At the same time hydrogen is evolved 
in the case of the On H,n + 20 alcohols, methyl alcohol 
giving off one atom and ethyl and propyl alcohols, two 


atoms of h 8. This logs of hydrogen is comparable 
with the position suffered under similar conditions 


(also in the absence of N) by OH and OH, which split off 
two atoms of carbon. Ally alcohol, however, yields up 
d little hydrogen, resembling, in this respeot, 
acetylene allylene. 4. The phenols fix nitrogen in pro- 
portion varying greatly in individual cases, 5. The phenols 
evolve only traces of hydrogen, a circumstance noteworthy 
in respect to quinol, which so readily parts with 2H in many 
reactions. 6. Alcohols of the fatty series fix nitrogen at the 
rate of one atom for every 2H evolved, ʻ.e., (see 2) two 
mols, of methyl, or one mol. of ethyl or propyl alcohol, fix 
one atom of nitrogen. As regards allyl alcohol, three mols., 
fix N.. 7. Comparing the ratio of О to N in the compounds 
formed from the alcohols and corresponding hydrocarbons 
respectively, this ratio is the same for methane and ШАН 
aloohol ; whilst ethane (or ethylene) and propylene fix only 
half as much N as the respective alcohols. Allyl alcohol 
fixes more N than allylene, the ratios being in the proportion of 
3:5. 8. In the case of isomeric bolies, the O : N ratio is 
the same for propyl and isopropyl alcohols, as also for pro- 
pylene and trimethylene. The three dihydric phenols differ 
во widely in their behaviour, that no conclusions can be 
drawn. 9. As regards structure, it is probable that these 
nitrogen compounds are aldehydric condensation producte, 
5 a cyolic constitution, resembling that of the pyri- 
ine and quinoline bases. The original paper may be con- 
sulted in the Comptes Rendus, 126, 616. | 


Tractive Resistance on Tramways. — The Railway 
World gives the following figures of tractive resistances on 
tramways :—The average pull required p2r ton of load to 
keep а car moving is 80 lbs, With exceptionally clean rails, 
as during a heavy rainfall, and with the rail grooves void of 
dirt, the pull may be as low as 20 Ibs. per ton, or below this 
figure, approximating to the 10 or 12 Ibs. of railway work. 
Again,a very dirty, clogged rail, may demand more than the 
30lba. Multiplying the pull by the speed in feet per minute 
gives the power in foot-pounds, so that the horse- power is simply 
HP. — T X W X 8 

i 33,000 
вагу, w is the load in tons, and s the speed in feet per 
minute. This rule gives the horse-power on the level. To 
find the power on a grade, the vertical rise of the car is found 
by dividing the speed of the car in feet per minute by the 

of road in which there is а rise of 1 foot. The 
number of feet of vertical lift multiplied by the total 
weight in pounds is the measure of the work done against 


gravity, or, хм „ where w is the load, s is the speed, 
and r is the distanoe, in which the road rises 1 foot, Thus 
onal in 80 grade, ғ = 30. The addition of the two 
results gives the total horse-power. 


Where T is the pull per ton neoes- 


5 on 13 lectures А “ Electro- 
Chemistry given e Universit London, 
by Profs. Hudson Beare, Fleming, eat Каша: Тһе 
course begins on November 24th. Prof. Fleming will also 
deliver 10 lectures on “ Electrical Measurements,” oom- 
mencing on October 10th, and Prof. Beare will deliver 20 
lectures and conduct laboratory work in Mechanical 
Engineering,” commencing on October 14th. For parti- 
culars as to terms, &., see our “Official Notices” this 


‚ A special short course of six lectures on “Electro-Optics ” 
is announced to be given ру, Prof. Silvanus P. Thompson, 
od MUT Technical College, on Thursdays, beginning 


Electrical Canal Traction.—Au American imenter 
n granted permission to try electrical traction on the 
Miami and Ohio Canal. If successful he is to have the 
exclusive right for 25 years of all electrical traction work on 
this canal which is 250 miles long. It would thus appear 
that the canal owners being too timid to make the testa 
themselves of what must be a success, are prepared to pue 
the canal into the hands of a monopoly for 25 years, and so 
ibly defeat the very object they have iniview, the keep- 

ing up and, indeed, re-establishing of the canal, which has 
fallen very much into decay. The proposer is a Mr. 


Wagenhals, and here is a picture of this motor which is 


z ee ж. 2 8 
2 — АНЫ .. 


fase | 


| ELEOTAIO LOCOMOTIVE ғов Оанаг TRACTION. 


to run upon rails laid on the tow . А speed of six 
miles per hour is found practicable by experiment, and an 
ordinary motor towed a couple of boats, each loaded with 80 
tons, at 10 miles velocity, but this was too fast and damaged 
tbe banks. Mr. Wagenhals’s motor is to weigh, says 
the Street Ratlway Review (to which we are indebted for our 
figures) no less than 20 tons, though only 6 feet over all. 
As the canal is only 60 feet wide and 4 feet deep, the motor 
seems to us enormously heavy. Let us suppose that to tow 
an ordinary barge at six miles per hour requires eight horses. 
One horse will tow a barge at two miles per hour, go that we 
have cubed the ratio of speeds. Eight horses will represent, 
вар, 400 lbs. of pull at six miles per hour, a horse being 
taken equal to about 26,000 foot-pounds minute, If 
one-fifth of the load on the wheels can be taken for adhesion 
this would give 2,000 lbe. as the weight of the motor, so that 
а 2-ton motor ought to do easily the dranght of two boats. 
Possibly the 20 tons is a misprint for some smaller figure. 
Mr. Wagenhals expects the working expenses to be $95,000 
per annum. The t earnings are $190,000, so that 
there will be $95,000 to pay profits on the estimated coat 
of $850,000 5 equip the canal between Dayton 
and Cincinnati on which distance the above earnings were 


Cireuit Breakers v. Fases.—It is becoming customary 
to use circuit breakers instead of switches to open and 
close main circuits, this probably being due to the fact that 
it is easier to trip the trigger of a circuit breaker than to 

ull out a heavy switch. This practice, says the New York 
Mlectrical World, although prompted by laziness, is to be 
commended, as the carbon brake of the circuit breaker 
removes the arc from the main contacts to a point where it 
does no harm. Double pole circuit breakerr, made up in 
such a way that the two sides can be independently closed, 
require no switches in series with them, since the first pole 
restored acts as a safety when the second is closed, unless 
double-throw or change-over connections have to be made in 
the circuit. Even in this case the cironit breaker can always 
be opened in ahead of the switch, eliminating the arc from 
the switch contacts. It might be well for the manufacturers 
of this type of apparatus to get up double-throw, single, 
double, or triple pole circuit breakers, which could be used 
in place of the present circuit breakers and switches. 
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The American Tool Trade.—If Americans can make 
anything, we think that light machine tools are their 
specialty. In heavy work so far they lack artistic feeling. 
Compare, for example, their good but hideous locomotives with 
our own, and again, the flimsiness of even an American 9-inch 
Jathe with the more business-like build of an English lathe. 
But come to small tools, and the Americans are seen at their 
best. The president of the Gisholt Machine Company, a 
well-known American house, writes in Modern Machinery on 
the effect of the war upon American trade. This we may 
dismiss as off the point, seeing that Americans at present 
hang every excuse upon the war peg. But Mr. Johnson only 
speaks the truth when he states that European shop pro- 

rietors are, a8 a rule, not practical men. There is, ав we 

ave of late taken frequent opportunities of saying, far too 
much nepotism about our English shops. While this is 
natural in a country like ours, where so many shops were 
started about a century ago, it du us at present at some 
disadvantage—a disadvantage which in due time will attach 
to American shops and to German shops, in neither of which 
country are there many important shops founded prior to 1860 
to 1870. At the same time, Mr. Johnson both understates and 
overstates his case. We doubt whether our best shops in Eng- 
land of later foundation, especially such as, say, Herbert's, of 
Coventry, would take second place to any American shop. 
Like other Americans who have begun to think, our author 
is troubled about the tariff, and is in a terrible fear of tariffs 
being put up against America in Germany, and he has even 
the grace to admit that the ridiculovsly high American tariff 
needs revision. Curiously enough, he wants America to keep 
free of foreign complications by giving up the Philippine 
Islands to Great Britain. America is not to charge for them, 
but to give them to us free, and we, on our part, are to 

lacate Germany in the matter by another graceful concession. 

ow would the Isle of Wight do? Poor, long-suffering 
Great Britain only wants to be asked, and she will grant 
America the free use of every harbour she owns in the 
world. Why, then, asks our author, should America worry 
over naval stations when Great Britain is so handy as a 
chestnut puller ? But we turn over a leaf, and find that all 
this is to have some compensation. A manifest destiny is 
to bring all the North American Continent under one flag. 
Mr. Johnson is a bold man to advocate one flag for all North 
America. We ourselves have long thought that such a 
consummation would be to the best interests of all con- 
cerned. . We heactily reciprocate Mr. Johnson's feelings, and 
look to the day when the “flag that never lost its grip” 
waves from Pole to Panama. What millions of dollars 
America would save every fourth year! 


Electrical Power on Shipboard.—The American 
Electrician, in an article by Mr. F. W. Roller, points out 
that not only is the economy of electricity во very great, but 
the multiplicity of steam and exhaust pipes constitutes a 
danger greater than tbat of shot and shell. Recent tests on 
the Minneapolis showed even 300 lbs. per H.P.-hour for 
some pumps, and this is obviously a most serious cause of 
limiting the range of a warship. Even larger auxiliary 
engines use as much as 110 lbs. per hour per Н.Р. Further, 
electricity enables ventilating fans to be placed in their 

er compartments in place of requiring the cutting of 
ulkheads for air ducts, and another er, that of sinking, 
is minimised. At most the steam consumption per H.P. 
applied toa motor as current would be 80 lbs. per hour. On 
the Minneapolis the auxiliary engines consume a fourth of 
all the steam used. They ought, of course, to exhaust into 
the low pressure casing of the main engines, but here again 
there would be long exhaust pipes, and an enormous weight 
of water in the steam. By means of electricity about 70 per 
cent. of the auxiliary fuel may be saved, and we see no 
reason why the exhaust should not now go to the main L.P. 
casing if not condensed in its own plant. Multiphase 
induction motors are recommended as best able to stand 
rough usage. They can be,worked by simply adding three 
or four collector ringe, according to the system adopted, to 
the ordinary direct current generator, and taking off the cur- 
rent there by stationary brushes to the motors. While add- 
ing but little to the complication at the generator end, this 
would make matters very simple at the motor end, where 
probably less skill will be available than at the generators. 


Presentations.—Mr. E. Cross, of the Bradford Co 
tion Electricity Department, has been appointed assistant 
to Mr. J. A. Bell, the city electrical engineer at Aberdeen, 
and on Saturday last he was the recipient of a very handsome 
writing desk, which had been eubscribed to by the whole of 
the staff. The presentation was made in the station by Mr. 
E. Wright, and friends representing the various departments 
of the works expressed good wishes for the future. | 

On Friday jm Mr. D. M'Leod. the assistant at the 
Aberdeen Corporation Electricity Works, was presented 
with а smoker’s cabinet and two engineering books on the 
occasion of his leaving the station to become manager to 
some Dublin manufacturing works. 


Electrical Stage Appliances—The Times says that 
Mr. Edwin Sachs is at present engaged in arranging for an 
installation of electricity with a view to changing scenes by 
electrical power at Drury Lane Theatre. By the new 
arrangement large sections of the stage floor (measuring 40 
feet by 7 feet) can be raised to any level above or below the 
stage, individually or together, by simply working an ordi- 
nary switchboard. The installation, which is undertaken by 
the Thames Ironworks, will be ready for the coming 
pantomime. 

Bad Wiring at Baenos Ayres.—The Review of the 
River Plate says: —“ The tricks of the electric light wire- 
men (as they are pleased to call themselves) in this city 
are aad м have heard “a one who r spolia to 
in tape for covering the jointe, but made hi 
98 AN bits of old rag in paraffin. Another 
excused himself, when it was discovered that half the joints 
were not soldered, on the plea that he had not had time; 
but he had found enough time to cover over all the joints 
with tape, and he waxed wroth when an engineer told him 
what he thought of him and his work. The excuses made 
for low insulation are numerous and varied, but no wireman 
has ever yet acknowledged that this is due to scamped 
work. There is such a "books in electric light work now, 
that тшу is going into the business, but many will 
retire with burned fingers and dearly bought experience." 


е 


Тһе Thermophone.— In the "ELECTRICAL. REVIEW, 


Vol. xlii, p. 898, we described some remarkable experiments 


by Simon, which went to show that the electric arc was 
capable of acting equally well as a telephonic transmitter 
or as а receiver. Prof. Braun, of Strassburg, has recent] 
published * an investigation into this phenomenon, whic 
shows that the sensitiveness of all apparatus acting on this 
principle is considerably increased when the oscillating cur- 
rent is superimposed on a constant current. A current of 
periodically varying intensity, i, generates in time d / in а 
resistance 7, a quantity of heat represented by i“ f d t. If 
the amplitude of the current, which is supposed to b» small, 
is io, the greatest possible variation of the temperature is 
proportional to ñ? r. If now we suppose a current varia- 
tion, d I, superim on а large constant current, 1, then 
the variation of the joule heat under like circumstances is 
2 1d 1. dris here = io sin 2 * n f£, and the maximum tem- 
perature variation is, therefore, proportional to 21% r. 
From this we see that, with io constant, we can make the 
variations as great as we please by increasing r. It is also 
evident from these equations that, in the first case, the 
original note is given out as an octave, while in the second 
саве it is given out as exactly of the same pitch. Braun's 
experiments completely confirmed the 8 of this 
theory. A bolometer grating was used as the telephone, the 
sound given out being intensified by a collecting funnel. 
When the small varying current of the secondary of an in- 
duction coil was sent through the grating no sound was 
heard, but when a steady current of 0°06 to 0°12 was super- 
imposed on this, the sound was distinctly heard. When a 
bolometer was arranged in circuit with four accumulators 
and a microphone speech, Joud and distinct, was given out 
by the bolometer. Preece was the first, in 1884, to 
describe an instrument of this kind, but Braun has not been 
able to ascertain whether he superimposed a constant current 
on his telephonic current or not. 


• Wied. Ann., 65, p. 358. 
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Economical Steam Working.—Prof. Aldrich, in the 
American Electrician, expresses the opinion that American 
practice in steam will favour, in the near future, higher pres- 
sure rather than superheating. One of his reasons is that 
to add 100° to the steam as superheat will take less fuel than 
to raise it to the preasure corresponding to the same tem- 
perature, though in the latter case there is the necessity of 
providing extra of parts, He admits that the bett 
economy is that which is attained when there is no cylinder 
condensation; the walls must be dry at the point of release, 
and he points ont the great importance of dryness, in oppo- 
sition to the use of high 5 of mere saturated steam. 
Dryness can be obtained by superheating, while higher pres- 
enre gives more expansion, and he might have added greater 
wetness, too much ex on not being by any means an 
altogether desirable thing. The reasonable superheat will, he 
thinks, really secure а dry release; there must be some ex- 
ternal provision, and he looks on the jacket as able to afford 
this, or the intermediate reheater which, of course, may be 
also a superheater. He thus sets out the conditions at which 
he would aim. In simple engines, jackets and slight super- 
heat. In compound and triple engines the same, with re- 
heating receivers. In no case must steam be admitted wet, 
even where not actually superheated. In existing plants an 
outlay on a “к or economiser will result in a gratify- 
ing return. Soaroely any plant need go short of reheating 
receivera, these being so easy to apply, and it will always be 
economical to raise pressures and reduce the size of the high 
preasnte cylinder in proper proportion. The crucial fact in 
economy ія the dry cylinder at the point of release. American 
a so far, has stopped at casnal superheating, and super- 

proper have been usually abandoned. To be really 
effective, a superheat of 100° to 300° is demanded, so as to 
give a true steam gas. American engine builders prefer not 
to jacket their oylindera, but will do so on request. When 
made, there is a provision, as a rule, to feed the jackets 
through a reducing valve, thereby giving the operator the 


power to operate them at a disadvantage. It is, of oourse, 


&heer nonsense to feed a jacket with reduced steam. Rather 


there abould be a separate jacket boiler at a higher pressure. 


Finally, he advocates the cross compound engine with re- 
heater, as the most satisfactory means of driving a generator, 
which may so conveniently be placed between the two cylin- 
dere, except, in the case of vertical engines, which may 


damage the generator by drippings, and in such case the 


dynamos are placed on the shaft ends which overhang. 


Fire Insurance Rules.—The Liverpool and London 


= Insurance Company has just issued its special 
risks” su 
supplements will be issued from time to time, dealing 


especially with the коле preoautions which are shown | 
by experience to be desirable. The present rieks for which 


roles are given are warehouses for the storage of produce, 
corn, textile, and oil mills, theatres and music halls, 
central electric lighting stations, and drying stoves. 


Leeal Authorities amd Elcctric Lighting.— The 
Times says that Lord George Hamilton, M.P., bas forwarded 
the following letter to the Acton District Counoil, which had 
aked him to oppose the Bill promoted in the last session of 
Parliament by the General Power Distributing Company. 
The Bill, as will be remembered, excited much фо 
among local authorities which had taken up electric lighting 
orders, or were pr g to do so :—'* India Office, White- 
hall, S. W. Sir,—I have to acknowledge the receipt of your 
letter of July 22nd. I am in favour of local authorities 
having control over the lighting in their districte, and, where 
practicable, applying the profits of such enterprise to the 
reduction of the rates of the locality. On the other band, 
private enterprise will often develop experiments and initiate 
improved methods of lighting which the looal authority may 
tot be able to conduct themselves, and it is by the com- 
bination of the two methods that the community at large 
may be most benefited. The Bill to which you call my 
attention is postponed till next session, and I shall be glad 
when it comes up in a new shape to hear what the views of 
the Acton District Council are,’ 


t of electrical installation rules. hese: 


Micro-structure of Alloys for Bearings.—The Mechani- 
cal World reprints a pa before the Franklin Insti- 
tute, by Mr. G. H. Olamer, on “The Micro-structure of 
Bearing Metals.“ The author points out the advantages to 
be derived from a microscopical examination of the texture 
of alloys, as a check upon the foundryman’s work. It 
по happens that an alloy of good composition is 
rendered inefficient by faulty manipulation, the mixture 
being uneven ard granular. A skilled foundryman will 
often make a better metal from inferior scrap. Moreover, 
the wearing qualities cau be predicted from the micro- 
structure of alloys; a bearing metal which is finer in granular 
ttracture will wear the slower, because of the tearing off of 
smaller particles, In considering the question of cost of 
maintaining machinery, the expenses are directly dependent 
upon the wearing qualities of the alloy and its successful use 
us scrap ; the alloy must have the quality of retaining its 
qualities after re-melting. For obtaining the best surface for 
micro:copic examination, the method of Guillemin is recom- 
mended. The specimen is firat polished and then etched 
electrolytically by exposing it for a few minutes in a bath 
of very dilute sulphuric acid when connected with a single 
Daniell cell. A set of 12 micro-photographs of sections 
treated by this processaccompany the paper. In conclusion, 
the author gives some usefal information with regard to the 
structure and composition of babbitt metal. The first 
white metal successfully used for bearinga was invented by 
Isaac Babbitt. It contained tin, antimony and copper. All 
white metals used for bearing n are now sold in the 
States under the name of “ babbitt " 
as а lining, the bearing is ssid to be **babbitted." But to 
distinguish tbis metal from the cheaper lead alloys it is 
classed as genuine babbitt " it is harder than lead alloys, 
much tougher, is finely ciyatalline, and wears well. Owing 
to the ооо of tin, it is rather expensive. Practical 
tests show that an alloy of copp:2r-tin-'ead gives better 
results, во far as anti-frictional qualities are corcerned, than 
copper-tin-lead-pho phorous; moreover, it is found by 
experience that remelted phosphor-bropze is much more 
liable to give hot bearings than the newly-made metal. The 
шо in bronze takes the form of p! o phides, which 

igh temperature can drive out only in tmall proportions. 
After re-melting, the micro-structure becomes decidedly 
orystalline, whereby its anti-frictional and wearing qaslities 
are greatly reduced. The metal, after the tenth re-melt, can 
scarcely ba touched with a file. 


Municipal Telephone License for Glasgow.—lIt is 
stated that the Corporation of Glasgow has received a letter 
from the Postmaster-General stating that he will be prepared 
to give them a license for a telephone exchange on their 
securing: the requisite powers from Parliament for working 
an exchange system. A condition of the license is, that it 
will expire December 81st, 1911. 


Babcock Boilers at Boston.—The Baboook & Wiloor 
boiler seems to be exceedingly popular in Boston, U.S A. 
That this is во is seen from the statement made in the New 
York Electrical Engineer that at the West Ead Street Rail- 
way Company power stations (five in number) 19,000 H.P. 
of these boilers is used, while the Lynn and Boston Street 
Railway has 4,000 H. P., the Elison Electric Illuminating 
Company, 4,000 H P., and the Boston Electric Light Com- 
pany new station will have 4.400 H.P. when comp'eted. 

ach a showing does credit to the Baboook boiler and to the 
Babcock & Wilcox Company. 


Owen's College.—On Tuesday afternoon next, October 
4th, the foundation of the new payee laboratory at Owen’s 
College, Manchester, will be lai 


Society of Engineers.— Before this Society on Monday, 
October 8rd, Mr. 8. Cowper-Coles will read a paper on “ Pro- 
tective Metallic Coatings for [ron and Steel." 


metal, and when used 
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Appointment.—Mr. Maurice G. Temple, M.A., of Coat- 
bridge electric lighting station, has been appointed assistant 
electrician on the cable staff of the Anglo-American Tele- 
graph Con pany. 


Accident on the Waterloo and City Line.—The Daily 
Chronicle says that on Wednesday morning, on the quarter 
рег 10 train оп the electric railway from Waterloo to 

ansion House, the brake failed to act upon arrival at the 
City end, and the train ran beyond the platform into the 
tunnel, and then came into collision, putting out all the 
lighte, and giving the passengers a violent shaking. 


NEW COMPANY REGISTERED. 


Paris Singer, Limited (58,878).— This company was 
registered on September 21st, with a capital of £100,000 in £10 
sbares, to acquire the business carried on by Paris E. Singer at 
Clapbam, and by Ernest Archdeacon at Buresnes, near Paris, and at 
the Avenue de la Grande Armee in Paris, to manufacture, sell, and deal 
in gas, oil, electrical and other engines, cycles, motors, motor cats, &c , 
and to carry on the business of electricians, electrical and mechanical 
engineers, suppliers of electricity, &c. The subscribers (with one 
share each) ate: —H. V. Higgins, 28, Bedford Row, W. O., solicitor; 
H. W. Stickland, 80, Riggindale Road, Streatham, solicitor; G. D. 
Horton, 129, Florence Road, Wimbledon, clerk; H. L. , 94, 
Cambrian Road, Richmond, B. W., accountant; R. M. Campbell, 19, 
Klea Avenue, Clapbam Common, manager; M. B. Shaw and A. 
Reeves, 165, Manor Street, Clapham, S. W., clerks. The number of 
directors is not to be less than three nor more than five; the first are 
Paris Е Singer, Frederick В. Oheeswright, and Robert J. Beadon; 
qualification, one share; remuneration as fixed by the company. 
Registered office, 165, Manor Street, Clapham, B. W. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Chili Telephone Company, Limited (29,252).— This 
company's annual return was filed on August 30th, when 44,000 
shares were taken up out of a capital of £250,000 in £5 shares, and 
paid for in fall. 


Electric Construction Company, Limited (39,292).— 
This company’s annual return was filed on August 23rd. The capital 
is £400,000 in £2 shares (60,000 preference); 25,000 preference and 
110,000 ordinary have been taken up, and 13,145 of the former and all 
the latter are considered as paid; £2 per share has been called, and 
£23,710 paid on the remaining 11,855 preference shares. 


Jandus Arc Lamp and Electric Company, Limited 
(43,898).—This company's annnal return was filed on August 20th, 
when 2,041 shares were taken up out of a capital of £30,000 in £10 
shares; 596 areconsidered as paid, and £5 per share has been called 
on the others, resulting in the receipt of £7,225. 


Improved Electric Glow Lamp Company, Limited 
(47,636).— This company’s annual return was filed on September 14tb, 
when 74,270 shares were taken up out of a capital of £100,000 in £1 
sbares; 34,270 are considered as paid, and £40,000 has been 
paid on the others. 


CITY NOTES. 


Buenos Ayres and Belgrano Tramways Company, 
Limited. | 


Am extraordinary general meeting was held on 22ad inst. at the 
offices, Moorgate Street, Mr. J. B. Concanon presiding, to consider a 
resolution for winding up the company voluntarily. 

The CHAIBMAN, in proposing the resolution, remarked that the 
meeting was purely formal. Its object was to enable them to wind 
up the old Buenos Ayres and Belgrano Company, and to distribute 
among the sharebolders the shares of the new Buenos Ayres and 
Belgrano Electric Company. 

ea J. ANDERSON seconded the motion, which was carried unavi- 
mously. 


The OHAIRMAN afterwards stated that they would bave to hold 
another meeting, which would be called as soon as possible, and then 
the shareholders would receive their shares in the new undertaking. 
They were proceeding as rapidly as they could with the equipment and 
construction of Mr. Bright's line, and they were also almost 
daily in considering the reconstruction of their own line with electrical 
id mig The directors had no reason to change the 
by them at the outset —that when the line was conv to one on 
which electric traction was employed, it would show them a very 
handsome result. Probably some of them might be shareholders in 
other Buenos Ayres tramway companies, and they might have heard 
opinions expressed by the chairmen of some of those concerns to the 
effect that, as horses and forage were cheap in Buenos Ayres, they did 
not see their way to make any change. That, however, was not the 
case of this company. They had a clean s from Belgrano— 
Bright's line—right into the very heart of the city, there 
were no narrow streets as far as that of the system was con- 
cerned. They would iun а та and good service to 
Belgrano, which was a very important and rising suburb 
of Buenos Ayres, and with such a service he felé con- 
vinced that they would be well repaid. The conditions of other com- 
panies in Buenos Ayres were somewbat different from this company’s, 
the lines of the former being almost entirely within the heart of the 
city, and in Somn теу narrow streets. In answer to а question, 
the chairman added that, as regarded stopping stations, they would 
have to consider tbe feeling of the majority cf their passengers. 
Generally on the Continent, and in some places in this country— 
Leeds, for instance—stopping places bad been decided on, in order to 
get over the journey more quickly. The people had to go to these 
stopping places, but in Buenos Ayres he doubted whether the 
passengers would care to walk even 100 yards to a stopping station. 
Tneir cars, however, would be able to run very quickly, and they 
could be go easily stopped tbat passengers could be picked up at any 

t. | 


Brazilian Submarine Telegraph Company, Limited. 
—Thbe directors have, after transferring £25,000 to the reserve fund, 
decided to recommend a final dividend of 3s. per share, making with 
previous distributions, a total dividend of 6 per cent. for the year 
ended June 30th, 1893, and also the payment of а bonus of 2s. per 
share, both free of income-tax. The ce of the account, subject 
to audit, is carried forward. For the purpose of en the above 
dividend and bonus on October 27th, the register of transfers will be 
closed from October 18th to the 26th, both days inclusive. 


Anglo-American Tel h Company, Limited.— 
She di wd 25 jui tbe erudit of 


The Direct United States Cable Company, Limited. 
~The board has resolved upon the payment of an interim dividend 
of 8s. per share, free of income-tax, being at the rate cf 3 per cent. 
репо, for the quarter ending September 30th, 1898, such divi- 

d to be payable on and after October 24th next. 


Eastern Extension Telegraph — Company. — The 

directors have declared an interim dividend for the quarter ended 

ras last of 2s. 6d. per share, free of income-tax, payable on 
prox. 


Castner-Kellner Alkali Company, Limited.—The 
directors have declared an interim dividend at the rate of 8 per cent. 
per annum for the six months ending 90th inst. 


TRAFFIO RECEIPTS. 


The Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending September 23rd, 1698, were £2,992 16s. 6d.; corresponding 
period, 1897, 1s. 104.; increase, £408 14s, 84. ' 

The City and South 


London Railway Company.—The receipts for the week end- 
2E реше: 25 1808, viridi 2920 тех ending x ere 26th, 1897, 

; increase, ; total rece or -year, 1908, ; corresponding 
period, 1897, £11,694; increase, £620. iid 


ihe week 
6 огош 
25th, 1897, £192 2s. ; increase, £84 10s. 6d,; total receipts to September Sith, 
1898, £6,207 98. 8d. : ; 


The Dublia United Tramways Company.—The reoeipts for the week endi 
September 28rd, 1898, were as follows:—D. U. T. Co., horse cars, 292,41 
lls. 7d. ; ditto, electric cars, £460 2s. 4d. ; D. 8. D. Co., electric cars, £1,041 
8s. 11d.; total, £3,912 2s. 10d. ; corresponding week last year—D. U. T. 
horse cars, £2,784 88. 4d.; D. B. D. Co., electric cars, £563 0s. 9d.; total, 
£8,347 9s. Id.; increase, £564 18s. 9d. ; te to date, £54,907 18s. 11d. ; 

aggregate to date last year, £49,898 18s. 2d.; increase to date, £4,909 ба. 9d. ; 

the mileage open is 18 miles electrically, 81 miles by horses, as against 
ni ше electrically, and 84 miles by horses, for the corresponding period 
year. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
September 25th, 1898, amounted to 41,00 ; corresponding week last year, 
£1,407 ; increase, £278, 2 

The Western and Brasilian Telegraph Company Limited.—The receipts for 
the week ending September 28rd, 1896, — 17 cent. of the 
gross receipts payable to the London Platino- telegraph Oem- 
pany, Limited, were £8,062. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


| Business done 


Present АМЕ. о: Dividends tor 98 05 S ion week ended 
mor К T the last three years. ні de diet, p ела 98th. Sept. 28th 
1805. 1596. 160. Highest. Lowest. 
187,400l| African Direct Telegraph, 4 Y Debs. iss i 100 | 4% x^ a 100 —104 1024 | 1004 
25,000 | Amazon Telegraph, shares : 10 ... 7 6— 7 а in) 
125,000| Do. do. 65% Debs. Rel. 100 92 — 95 92 — 95 
928,960] Anglo-American Telegraph ...  ..  .. .. ... Stock £2 9 22 188! 3^ 63 — 66 63 — 66 xs Se 
8,038,0201 Do. do. 6 & Pref. esse e (Stock £4 188 £5 68 6 75 11541—1164 1154—1164 | 1163 1153 
8,038,0201 Do. do. Deere esse Stock a.. ә .. | 15ў— 16} 15j— 16} 16} 157 
130,000 Brasilian Submarine Telegraph we 10 7 7 * 7 * 151— 164 | 159— 16] | 16i | 15] 
75,0001 Do. do. 5 © Debs. 2nd serios, 1 1906 .. 100 5 Vis 112 —116 111 —115 1121 | 112 
_ 44,000 | Chili Telephone, Nos. 1 to 44,000  ... | 514 4 4 23— 31 | 23— 8} és 986 
10, 000, 0006 Commercial Cable . $100 7 8 8 % |180 —190 180 —190 С a 
918,2971 Do. do. Sterling 500 year 4 % Deb. Stock Red. |Stock| ... I .. 105—107 105 —107 106] | 1061 
224,850 | Consolidated Telephone Construction and Meuutscturing 10 14% 2 ist + a $— 90 Уз ius 
16,000 | Cuba Telegraph .. a 7 8 8 7 8 84— justus 
6,000 Do. 10% Pref. ND н 10 10 10 10 15 — 16 15 — 16 $ 
12,931 | Direct вразив Telegraph "Nm 5 4 4 4 4— 6 4— 6 
6,000 do. 10 ¥ Cum. Pref. 8 5 10 10 10 10 — 11 10 — 11 
80,0001 De, do. 44 $ Debs., Nos. 1 to 6,000 ... 50 | 44% | 46% | 44% 103 —10695 103 —106% |... 8 
60,7101| Direct United States Cable ..| 20 | 22% | 24 — | llj— 12 114— 12 114 113 
120,000 Direct West India Cable, 44 % Reg. Deb. ^ 4.1100, ... D . 100 —108 100—103 101 d 
400,000 | Eastern Telegraph, Nos. 1 to 400,000 esse 10 | ORY | 64% 7 9 | 173— 18} | 179— 18} | 18 | 17H 
1,205,000 Do. 34% Pref. Stock ae ou sow’ 100 „ «за . . 1105 —108 105 —108 106} | 105 
40,000 Do. A Certs., 50 % paid e ves | 852 eee 7 | 52 — 55 - ve. A 
89,900 Do. Debs., repayable August, 1899... | 100 5 5% | 5 100 —103 100 —103 a 
1,802,616! Do. Mort. Deb. Stock Red.. . Stock 4 4 4 % 126—130 126 —130 127 й 
250,000 Кане кү 1 0158 "d China Telegraph ... | 10 7 7 7 1741— 18 | 174— 18 18 172 
. 5 us. Gov. Sub.) Deb., 1900, red. ann. 
25,2001 args. reg: 11,640, 8,976-4,826 J| 100 | 5 % 5 |5% 99 —103 | 99 —108 ze d. i 
100,5001 Do. do. Bearer, 1,0603, 97б, 4,827—6, 100 | 5 5 Ф 5 $ 100 —103 100 —103 se ns 
820,0001 62° 4x 1 Deb. - Btook E Btock| 4 4 4% 125 —129 125 —129 12533 
astern and South can Tel ah, 5%, Mort. Deb., eva 
85,100 1900 red. ann. Telegraph, os. 1 to 2,343 100 5 „ 5 5 | : |99 —108 | 99 —103 
48, 5007 Do. do. do. to bearer, 2,844 to 5, 100 | & 5 : 100 —103 100 —108 
800,0002 Do. 4% Mort. Debs., Nos. 1 to 8,000, red. 1909 | 100 | 4 4 , 102 —106 102 —105 104 | 1024 
200,0001 Do. 4% Reg. Mt. Debs. шш Bub. 0 1—8, 000 25 4 4 wee 104 —10795 104 —107 
180, 227 Globe Telegraph and Trust ies ies ii 4h 4 4 12 — 12h | 12 — 124 128 | 121 
180,042 Do. do. 6 Y Pref. 55 6 6 6 169— 17} 162— 174 171 16H 
160,000 | Great Northern Telegraph, of Copenhagen... cas 10 Y 10 % 10 29 — 80 281— 201 
160,000! Do. do. do. о. 5 % Debs. ... 100 5 5 5 101 —104 [101 —104 
97,000 Halifax & Bermuda Cable, 44% Ist. Ut. Dbs., wn. 1-1, 200, rd. 100 | ... T . {100 —104 |100 —104 : 
17,000 | Indo-European Telegraph "T 10 10 10 51 —54 51 — 54 Ке i 
100,000! London Platino-Brasilian Telegraph, 6 % Debs. .. ... | 100 | 6 6 6 110 —118 109 —112 110 ies 
28,000 | Montevideo Telephone, 6 95 Pref., Nos. 1 to 28,000 А 4 4 4 21— 21 21— 2i iss et 
484,507 | National Telephone, 1 to 484,697 EN Ж 5% | 5% 6 64— 58 | 58— 58 sr 53 
16,000 . Do. 6 9 Cum. Ist Pref. 6 6 6 13 — 15 18 — 15 1 13 
15,000 Do. T Cum. 2nd Pref. ... 6 6 6 13 — 16 13 — 15 ee 
250,000 | Ро. 5 % Non-cum. 8rd Pref., 1 to 250, 000 5,65 5 5 58— 58 bà— 58 т 
1,829,4711 Ро. 84 75 Deb. Stock Red. Stock 33 84 34% |100 —105 100—105 103 
171,604 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 5 5 5 6— 2 6— 1 Ves 
100,0001 Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 4 4 106 —108 105 —108 $55 
11,839 | Reuter .. ees 5 5 5 8— 9 8— 9 ses 
8,881 | Submarine Cables. Trust a T Sad ar . |Cort.| ... Vis .. 1186 —141 186 —141 T 
58,000 | United * Plate Telephone "E T ‘ge s 5 4 5 16951 41— 43 41— 4i m 
148, 7881 do. 5 95 Debs. ... gi Stock 5 iss .. |108 —106 103 —106 id 
15,600 | West African Telegraph, n 501 to 23,109 ... Wie x. das 4 nil ай Я 
218,400 Do. do. 5% Debs. . 100 | 5 5% 5 Ф | 99 —102 99 —102 
80,008 | West Coast of America, Nos. 1—80, 000 and 58, 001—653, 008 T “з , 4— { "T i 
150,000 Do. do. 495 Debs., 1—1 ,500 gua. by Bras. ind Tel. | 100 | ... a 1104 —107 |104 —107 ahs 
64,269 | Western and Brazilian Telegraph sek is 8 2 8} 12 — 124 | 12 — 124 128 | 124 
83,129 Do. do. do. 5% Pref. Ord. ... зз 5 5 | 5 8 — 84 8 — 84 85 | .. 
38,129 Do. do. do. Def. Ord. 1 ^ i 4c == 
889,521; Do. do. do. 4 * Deb. Stock Red. Stock ... юг —110 107 —110 ua 
88,821 | West India and Panama Telegraph . vsi 15 1 Y 11 | 1— 11 l| .. 
84, 588 Do. do. do. в Cum. 1st Pref. is 6 6 6 9 — 92 91— 9i 904 91 
4,669 Do. do. do. Cum. 2nd Pref. ... 6 6 6 8 7— 9 rta 2 
80,0001 Do. do. do. 5% ehe, . Nos. 1 to 1,800 100 6 5 5 105 —108 105 —108 
1,163,000$ Western Union of 0.8. Telegraph, 7 $ Ist Mort. Bonds 81 7 7 7 106 —110 105—110 
160, 1001 Do. do. do. 6% Ster. Bonds. 100 6 6 6 98 —103 | 98 —108 | 
ELECTRICITY SUPPLY COMPANIES. 
| 
80,000 | Obaring Cross and Strand Electricity Supply 5155169 7 Y | 12 — 18 12 — 13 12 
,000 Do. do. do. do. 4j % Cum. Pref. b bi i i 6 — 64 6 — 64 61 
26, 000 |*Chelsea Electricity Supply, Ord., Nos. 1 to 10,277... е 5 5 5 6 9 — 10 9 — 10 
60,000 Do. do. do. 4% Deb. Stock Red. . Stock 4 4l 44% 118 —116 113 —115 1144 
50,000 | City of London Electric Lighting, 40,001—90,000 ... | 10 5 7 10 244— 264 | 244— 254 254 
10,000 Do. Prov. Certs. Nos. 90,001 to 100,000 £5 "E MS LCS sue m e. | 24 — 25 24 — 25 
. 40,000 no : Cum. Pref.,1 to 40,000 — 10 | 6 2 6 2 6 & 164— 174 | 164— 174 T -— 
400,000 Deb. Stock, ' Scrip. (iss. at £11 £116) all ‘all paid "EE. b b 125 —130 125 — 130 128 1277 
80,000 бошо of Lond & Brush Prov. Elec. Ltg., Ord 10 nil nil nil | 13 — 14 18 — 14 133 Ed 
10,000 Do. do. do. Nos. 30,001 to 40, 000 £6 9 5 10 ss wae ез 84— 93 84— 93 bet 
20,000 Do. do. do. 6 Y Pref., 40,001—60,000 | 10|6 T 6 V 6 14 — 15 |14 — 16 14j 
17, 400 Edmundsons Elec. Corp., Ord. Shares 1—17, 400. B^ a vw. Q5 5 — 654 51— 5} 
..10,000 | House-to-House Electric Light Supply, Ord., 101 to 10, 100 5 |4 9 — 10 9 — 10 
10, 000 Do. do. 7 96 Cum. Pref.. 5 7 7 7 94— 103 94— 104 us ve 
63,400 |*Metropolitan Electric Supply, 101 to 62,600 10 | 4 5 в 17 — 18 ха! 17 — 18 172 17} 
$20, 000i Do. 4) 95 First Mortgage Debenture Stock | ... 44 4 44% 116 —120 |116 —120 119 |1184 
6,452 | Notting Hill Electric Lighting " 10 2 4 6 154— 164 154— 16} 25 EN 
81,980 St. James's and Pall Mall Electric Light, Uru. sse 5 71 1037 14 17 — 18 17 — 18 18 173 
20,000 Do. do. Í Pref., 20,081 to 40,080 5 7 * 7 7 9 — 10 9 — 10 9} 94 
50,000 Do. do. Deb. Stock Red. Stock e 4 105 —108 105 —108 T 
43,841 | South London Electricity B Ord., £2 paid |... mM 5 .. Pt ius 23— 33 24— 33 3 T 
79,900 Westminster Electric Supply, Ord., 101 to 80,000 E 5|7%|9% 1225, 16 — 17 16 — 17 17 16 
' , 
* Subject to Founder's Shares. { 5 on Liverpool Stock Exchange. 
О Otherwise stated all shares are full | Dividends in deferred share warrants, profits being used as capital, 
hore Dividendajmacked f are for 2 year consisting of the later of one year and the first pari of the next 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. . 
Stock . | _ Closin А Closing Business done 
Present NAME. or Dividends for | uotation Quotation during week 
| 1896. 1806. 1897. | Highest Lowest. 
60,000 | Aluminium ‘‘ A" shares, Nos. 1—60,000  ... ut id D ee "S 21— 3 | 24— 33 s a 
90,000 Do. 4} % 1st Mort. Deb. Stock Red. P (96 —102 | 96 —1 e cue 
30,000 British лесс e a Cum. Pat B M 16— 17 103-177 
o. 0 6 um. Pre 30, 00140, m | | | 
10,000 oot Oa 5 [| 19 . . . 13 — 14 [13—14 138 | " 
rush Eleol. Me ird Ord., 1 to 90,000 E Ф, nil nil 11— 2 xd! 14— 2 a T 
2000 Do Non-cum. 6 95 Pref., 1 to 90,000 2 з ^ nil | 495! 21— 28ха) 21— 23 21 
125,0001 Do do. 44 V Porp. Deb. Stock Btock e .. 107 —111 407 —1II xd) ... | .. 
50,000 Do. do. 44 % 2nd Deb. Stock Red. Stock; ... m 102 —105 |102 —106 1044 |... 
20,000 | Callender’s Cable Construction shares, Nos. 1—20,000 ... 5 .. T 10 — 11 10 — ll $ ges 
90,000 Do. do 45 95 1st Mort. Deb. Stock Red. Stock а 110—118 [110 —113 sia c 
19,894 Central London Railway, Ord. Shares 8 2 ..| 10 | 10 — 104 | 10 — 104 108 | 10j 
129,179 Do. do. do. £6 pai . | 10 e — в — a 8 
59,254 Do. do. ura heit abere £1 ый m id 1— 18 num 1 a 
67,680 Do. do. e o pai 25 41 5 — - 
630,0000 | City and South London Railway is TN 14% 14% 14% 70 — 72 70 — 72 71 704 
22.500 | Do. do. Ord. shares, Nos. 1 to 22,500 £3 pd. | 10 Es 24— 34 | 28— 3} | Е 
32,098 кюр ег ; 85051 1 5 "e E - z 11— 2} ld— 2} | pom 
о 5% Ist Mort. Reg. De B., to о 
82,850 | £100, and 901 to 1 ,070 of £50 Red. wise agin’ os Seis vee | 89 — 94 89 — 94 | | T 
99,261 | Edison & Swan Utd. El. Lgt., “A” shares, £8pd.1t099,201 | 5 5%} 54% 6 9; 2]— 23 | 21— 222 
17,139 Do. do. do. „A Shares, 01—017,139 | 5; 5 6% 6% 4— 5 4— 5 үр 
194,023 Do. do. до. 4 % Deb. Stock Red. ... | 100 ... |... | .. 101 —103  |101 —103 „ 
110,000 | Electric Construction, 1 to 110, 000 ss 2| 5 6 6 24 21— 23 Ms 7 
16,343 ро. до. И Сат. Pref., 1 to 16,343 2 7 7 7 81 21— 8} m 
111,100 Do. do. Perp. Ist Mort. Deb. Stock Stock| ... 985 .. 105 —107 105 —107 hes bs 
91,196 | Elmore’s Patent A gd Depositing, 1 to 70,000 ... 2| .. wa s | 8— f 8— $ TN $us 
67,275 | Elmore's Wire Manufacturing, 1 to 69,385, issued at 1 pm. Bo. aus - Ves i— +— 1 к: ae 
9,600? Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 . 10 103 | 7 7 10 — 12 10 — 12 T Mr 
pns Hur (W. T Telegraph ты; Ont ES ss 10 | В | 10 y zi 190 m 214 iM p 
0 o. a ! — — | 
50,000 Do; do. do. 43 Mort. Deb. Stock... Stock 43% 43% 4405110 —115 110 —115 et) 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works . 1010 10 10 95; 224— 234 2 234 23} | 223 
800,000 Do. do. do. 4 95 Ist Mort. Debs. | 100 |... 885 . . 103 —107 101 —105 ха 106 
37,500 Liverpool Overhead Railway, Ord. ... ie 10 2j 21 34%] 10 — 103 10 10 
10,000 f Do. do. Pref., £10 paid A — 101 6 Б 5 164— 16 1 16 
87,850 Telegraph Construction and Maintenance | 12 T 15 4| 16 % 15 Ф 30 — 43 89 — 48 | ө 
150,000 Ро. do, 455 Bonds, r red. 1899 E 54 5 5.10 —103 100—103 | .. | .. 
540, ,0001! Waterloo and cit; Railway, Ord. Stock  ... P suy "T 126 —131 125 —130 1283 : 1204 


+ Quotations on Liverpool Stock Exchange. 


ма К Electric Supply, Ordinary £5 (fully paid) 10}. 
uminium, Ordinary, 104—114 ; 
House-to-House, 44% Debentures of £100, 106—109. 


Kensington and Knightsbridge Electric Lighting, Ordinary RID 
paid) 14—15; Ist Preference Cumulative 6%, 25 


British 


£5 (fully 


t Unless otherwise stated all shares are fully paid. 


Dividends marked $ are lor а year conristing of the latter part of one year and the first part of the next. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


7 95 Pref., 12—18. : 
T. Parker, £10 (fully paid), 13— 133. 


(fully paid), 1{—84. Debentures, 107—109. Dividend, 1897, 
on Ordinary 8 


eee 


— -—- 


CHEMICALS, &c. ‘This week. Last week. [Increase ог METALS, &c. Тлек ance Last week. Inorease ог 
a Acid, Hydrochloric... per owt. 6j- ` 5: | | b Aluminium Wire, in ton lots.. per ton £294 
a trio v és . per owt. 23/- . ; 0 Sheet, in ton lots. per ton 2181 4191 m 
a Т i . per оті. | 89/- 83/- | c Brass (rolled metal J to 197 basis per Ib. г a 
a „ Buolphurio .. .. . per ewt. 5/6 Л, c „ Tube(brazed) ..  .. per Id. | m 
a Bal oe * per ton | 87/- f- » 8 ee ee per Ib. ° °з 
а Ammonia, Muriate (grey) per ton £19 £19 f Ebonite Rod aT per lb. . T 
white) per ton 2428 496 " Sheet per Ib. 5l- 5/- | vs 
* Blesching powder per ton £6 15 £6 15 Р g Copper Bars ave ay r ton £62 | £62 | Js 
a Вівшр e of Carbon .. per ton £15 £15 9 w» Wire (basis price) per Ib. 7а. E ae 
a Bo s hs . perton ! 414 10s, £14 108. g n Sheet... Ба .. рег ton £62 98 
a Benzole (90 Sj.) со. 396 . per gal. qj- 77 „ Rod ...... . per ton £62 £639 |  .. 
a „ (50/90 % ) "D per gal. 5/6 jt п German Bilver Wire .. per lb. 1/6 11/6 «$ 
а Соррег Sulphate. per ien 217 | £17 | hk Gutte-percha, fine .. . per Ib 5/6 " 5/6 ч 
а » Nitrate = per ton £28 10s. £28 10s. | h India-rubber, Para fine .. per lb. | 4/- forw'rd |4/14 forw'rd| 14d. des. 
а » White Sugar... perton| 480108, | £90 10s. i Iron, Charcoal Sheets .. рег ton £18 £18 _ 
а Peroxide . perton | £2710e. | £27 10s. | 4$ , Pig (Cleveland warrants) per ton 43/44 43/- 43d. inc. 
a Methylated Bpirit . ‚ рег gal. 2/9 | 29 i „  Forgings,accordingtosize per ton From 411 From £11 " 
a Na ра, Bolvent (90 ke | í „ Scrap, heavy s r ton | jd | 45/- | Не 
1 re gal. 5/6 | 5/6 i » ire vanised No.8.. per ton 185 £815 + 
а Potash, ; Bicbromate, in casks. . per lb. Bid. | pom g Lead, Engli t per ton | ^" £18 | £18 | э» 
„  Caustio (75/80 0 per ton £24 | 24 | » „ Sheet per ton 1418176 218 176 .. 
a Bisulpliate .. per ton £85 £35 Mica рег lb. | suc 5/6 5/6 | id 
a Shellac .. per cwt. 64/- 64/- | m Manganin Wire No. 28.. per lb 8/- | 8j- oft... 
a Sulphate of ‘Magnesia .. .. per ton £410 | £410 g Mercury T per bottle ^'! £7 9 9s. dec. 
a Sulphur, Sublimed Flowers .. per ton €6 10 £6 10 | o Platinum .. per oz | £216 | £2 16 Vs 
a 1 vered . .. per ton £5 10 £5 10 4 Steel, Magnet, according to Ы e gv, ^nm 
Lum per ton £5 £5 | description perton | From £15 | to £40 s 
x Soda, Ceustio lente 70 9% per ton £815 | £815 i Steel, ааз in bars . 3 £68 £58 - 
а „ "T са .. рег ton £8 ! £8 g , block . А . рег ton £76 10 £76 10 , š 
a „ Bichromate, casks .. per lb. 8d. 8d. g "toi per Ib. 1 1 А 
; ј Yarns, Cotton, Single 10lb. bundles pr lb. , | A 
j 97 Flax, 6 or 8 lea... per lb. | ee 
| j „ Hemp 8 ply 10 Ibs. per I | . 
j » » Russian, 10 lbs. per Ib 4 454. i 
| j „ Jute, 180 lbs. rove рег боп £11 10 £11 10 ; 
j n»n anila, 94 thread per ton £8 £31 
k Zino, anost (Vielle Montague 
brand) r ton £96 £96 
a exte шеи supplied by Messrs. G. Boor & Co Quotations 5 by Mesars. Bolling & Lowe. 
» The British Aluminium Co., Ltd. i i is e Н C. Yeo & Co. 
„ н Messrs. Thos. Bolton & Sons, M " " » Мо Asbby, Limited. 
Sanders, W re & Co. 


"с л... 


3222 2 2 2 


e c 
з 


are 


* From Birmingham ваге ed ER 


hares 10%. 


MARKET QUOTATIONS, Wednesday, September 28th. 


The India-Rubber, G.-P., and Teleg. Works Co, Ltd 
Messrs. James & Bhakspeare, 
н Jackson & Till, 


London Electric Supply Corporation, £5 Ordinary, 3g—4. 
National Electric Free Wiring, 10s. paid, ; 


Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
paid, 72—8]. Dividend for 1896—6%. 


Bank rate of of discount 8 per cent. cent. (September 22nd. 18989. . 


W. T. Glover & Co., Ltd. 
P. Ormiston & Sons. 
Johnson Matthey & Co. 
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THE ADDRESS TO THE BRITISH ASSOCIA- 
TION, MECHANICAL SCIENCE SECTION. 


Sm Тони Worrm Bangy in his address said very little that can 
be usefally abstracted, it dealing generally with ships, barbours, 
and docks; but one little item may be noted more particularly. He 
strikes a note of ый ушу! e utterances and prophe 
based upon ill-considered and hasty generalisation. old, 
for example, considered that bridges should be designed for a wind 
pressure of 40 lbs. square foot, such a pressure having been 
shown by a board 1 foot square. Then when the Tay Bridge fell in 
1879, the Board of Trade called for 56 lbs. on the whole exposed ares 
to be provided for. Yet experiments at the Forth Bridge with two 
one of 300, the other of 14 square feet area, showed that the 


е board registered 38-7 per cent. less unit pressure than the small 
board. The Tower Bridge bascules again, where a gauge showed 
6 to 9 lbs. per square foot, only registered on this area of 


5,000 square feet from 1 to 11 lbs., as shown by the working 
of the actuating engines. He deplores the waste caused by the 
bailding of bridges for 56 lbs. wind pressure. We believe this 
pressure is still the standard in America for an unloaded bridge, and 
about 30 lbs. for a loaded bridge, the argument being that SO Ibs. 
would turn the train over anyway and wreck the bridge, and, there- 
fore, it may as well be wrecked by the train at 30 lbs. as by the wind, 
aod so it is useless to waste money on 56 lbs. wind bracing, except for 
tbe unloaded conditions. There is a tendency to argue things to be 
impossible, because they are not practicable with the appliances of 
to-day, and the tendency is to be guarded against. 

Atthe same time, while it із ever necessary to guard against an 
undoe conservatism, it must not, we think, be overlooked that the 
majority of the swindlee which are foisted upon the public by wily 
charlatans base their claims for recognition on their having com- 
pletely demonstrated existing ideas to be wrong. There sre some 
facts which we are at liberty to take as fixed, euch facte as the pos- 
sible generation of h а from 1 lb. of carbon. Nor should we feel 
uncomfortable at the charge of old foseilism if someone showed 
unduly high evaporation. It is, however, in jast such matters that 
as a nation Englishmen have been a little short, and it is in the 
knowledge to pick out the reasonable from the unreasonable that the 
Germans have given us the go-bye їп some respects, and that we have 
urged that our own leading meg should be better armed. 

Theoretical science is very Well so far as it goes. Experimental 
science is very well if it goes far enough. In the matter of wind 

ures alluded to, experiment has not always gone far enough. 

Addi an & square foot reading as good enough to generalise a 
Ww ge. 

Probably continued experiment would enable some sort of a 
curve of areas and maximum wind pressures to be worked out so 
that large structures could at once be safe and economical. The same 
arguments and facts can be paralleled in many directions, Successful 
ни. чараны. implies correct judgment in estimating reasonable 
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THE ACTION OF ELECTRICITY ON PLANTS. - 
By E. Н. Соок, D. Sa., F. l. O. 
Abstract of Paper read bejore Section d. 


Tus destru:tive effects of electricity of high potential upon plants 
needs no demonstration. It is only necessary to remember the wrecks 
which are made of our finest forest trees by a single fiash of lightning 
to call vividly to mind the enormous power of the discharge. But 
the action of smaller quantities at lower potentials has not been ex- 
tensively studied. True it is that from time to time we hear of 
wonderful results being obtained, and marvellous experiments being 
made. In many of these cases, undoubtedly, exaggeration has been 
indulged in, and the attitude of the scientific man has become very 
much that of the sceptic. This is unfortunate, because there is un- 
doubtedly something in the subject, although the unravelling of the 
facts is surrounded by peculiar m involving complicated and 
mentation. 


of seeds. (3) Those relating to the кеш of pas in soil (3) 
plan e such as alge, 
э 


1. Influence on the Germination оу Seeds.——Numerous experiments 
were made in order to see if any effects could be obtained with con- 
stant or intermittent currents and with high or low tension elec- 
tricity. Taking one mode of experimen аз а type of the whole, 
& current of electricity varying from 1 to 10 milliamperes was 
by means of carbon plates through moistened grains either of barley, 
wheat, peas, or other reeds contained in beakers. Side by side with 
these were placed similar seeds through which no current was passed. 
The current was switched on for about two hours daily. The results 
were sometimes indefinite, sometimes extraordinarily successful, but 
the general effect was to give an increased development in the elec- 
tric seeds amounting to from 10 to 20 per cent. more than in the non- 
electrified ones. 

Experiments were also made with a view of discovering whether 
constant or intermittent currents were best suited to accelerate the 
growth. It was found that no advantage could be obtained by con- 
stant currents over intermittent ones, and in some cases the constant 
current was not beneficial. 

High tension electricity was tried by subj the seeds to elec- 
trification from a Wimshurst machine inside glass vessels before 
planting. The results obtained showed that in this way a larger 


proportion оў secds germinated, but the electrified show no increased 


growth over the non-electrified. 

2. Influence on Growing Plants —The experiments on seeds showed 
that with a suitable amount of electricity at a suitable E. M. F. the 
germination was accelerated ; it then became necessary to determine 
whether, after the plant was formed, any increase in the rate of the 
processes cf assimilation and absorption took place. For this pur- 
pose experiments were tried with seeds planted in similar soil and in 
similar pote. Through some of these a current was sent between 
carbon electrodes, while the others were allowed to grow in an 
ordinary manner. Experimente were tried with intermittent and 
continuous currents, and with a variety of seeds. In almost every 
case the electrically urged plants came to maturity first, but they 
were also the first to show above the soil, and I could not satisfy 
myself that, with the currents employed, viz, from 1 to 30 
milliamperes and with an E.M.F. of 5 to 25 volts, that any increased 
rate of growth was observable after the cotyledons appeared above 
the soil. In other words, an electrically urged plant grown from seed 
in soil will show above the soil, say, four days before one not s0 urgod - 
but after that the electrically urged plant will maintain its four days' 
start throughout—it will not gain after the first start. Therefore, 

ractically, in growing plants in this way, no advantage is obtained 
b continuing the application of the electricity after the first appear- 
ance of the green leaves. This, of course, applies to electricity of low 


B. M. F. 

Experimente were now tried to find if the same pon held 
for.electricity of high E.M.F. For this purpose the discharges from 
the Wimshurst and from the induction coil were employed. More- 
over, the effects of the positive and negative were separately. 
The results showed that with the machine a much increased rate 
growth is obtained when the E.M.F. varies from 25 to 40,000 volts ; 
moreover, that the positive always produced the е effect at first, 
but that the negative rapidly caught up and took the lead. It was 
also noticed that with this kind of electricity certain kinds of plants, 
such as bulbs, could be accelerated which could not be influenced by 
the current. In one of these experiments on hyacinths, the colour of 
the blossom produced under the negative was ратат different to 
that of the positive, as well as to that of the non Possibly 
this may be caused by the larger amount of ozone produced by the 
negative discharge. : 

In order to compare the effects of the ba , the induction coil, 
and the machine, experiments were made with 
(1) without any electricity, (2) with a current passin 
electrodes, (3) under the positive point from a Wimshurst 
(4) under the negative from the same, (5) under the positive point 
of an induction coil, and (6) under the negative point of sn induction 
coil. In every case the positive end of the coil produced the greatest effect. 
This was with an E M.F. of approximately 45,000 volts. 

Experiments with Low Forms of Plant Life.—Bxperiments have 
been made with yeast, spirogyra, and other large celled fresh water 
alge. 

Wien yeast the rate of development was measured by the rate of 
evolution of the carbon dioxide. With this substance (yeast), only 
the current from the battery has been tr.ed as yet. The results were 
somewbat indefinite, but an increased effect was produced within a 
very limited rangeof E.M.F. and quantity. The complete conditions 
regulating the growth bave not been fully studied but are still under 
examination. 

The effect upon spirogyra was tried with the current, and with 
positive and negative spraying from the coil and machine. Micro- 
ecopic examination was continually made in order to see if any altera- 
tion could bs observed in the end cell of the filament, and also if the 
process of conjugation was hastened. No definite conclusions could 
be reached in reference to either. In some instances it was thought 
that accelerated growth was produced, but repetition of the experi- 
ments failed to confirm the resulte. 

In the case of the current, eleotrolytic effects took place, gases 
being evolved from the platinum electrodes. 

Great care had to be taken in the spraying with the electricity 
from the machine, because the fibres of the iE te were found to be 
readily broken up at the junction of the celle, and it was difficult 
when this occurred to judge of the change in growth of the fibres. 
It is intended to continue these experiments. 

Application on the Large Scale.—Experiments have been made by 
M. Barratt and M. Spechnew by connecting large plates of copper 
and sinc sunk in the soil with a wire, and growing plante between, 
and also by connecting platos to a battery. It is, however, evident 
that if atmospheric electricity could ba employed, a practically un- 
limited source is available. Beckeinstener was the first to try this. 


- 
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Following him, several nters in France and other countries insignificant, nor have I ever found its sign to change, either with 
have тите | ОЕ tod, and шы what e beri called the silent or with hi arcs, as it is said to do by some observers. In 
а Géomagnétifere," with remarkable results.. The instrument is all my experiments this drop of potential has been from arcto carbon, 


р уа lightning conductor set up in the middle of a field, 

d ow with & series of cross wires running under the 
soil near the roots of the planta. 

The results obtained with this instrument are remarkable. Thus 
to quote two well-authenticated experiments :—A Geo.“ was set up 
in a field adjoining the main road from Montbrison to Montroud, of 
8:5 metres high, and made its influence felt over a circular area of 20 
ai rk ipe 5 area e out two squares of 4 
metres si e potatoes growing ese patches чага Ompas 
with those Arr eg two equal-sised patches in another on of 
the same field. potatoes grown in the two equares within the 
area weighed 90 kilos; those er outside weighed 61 kilos. The 
number of plants were practically equal. Again, in another case, 60 
potato plants grown near the wires of a Geo.“ gave 63 kilos, 100 
grammes of tubers, whereas 60 pana rown in. the same field, but 
away from the Geo.," gave опу 35 kilos. This gives a difference in 
the money value of about £8 16а. per acre. Both these experiments 
are well authenticated. In view of these results it was determined 
to make a trial in Olifton. Accordingly, in the early spring, M. Pinot 
de Moira, who is an excellent amateur gardener, as well as a scientist, 
was induced to put up a Geo.“ in his garden on Olifton Hill. 
P beans, tomatoes, peas, &c., were grown near the wires and 
in other ра of the garden. А distinctly increased effect was 
observed in all cases near the wire, thus confirming in some measure 
the results of the French experimenters. The crop of tomatoes is 
remarkable; on some plants the number of fruits is between 90 and 
100, all well developed. For plants growing in the open air this is 
remarkable. Unfortunately, it was impracticable to grow unelec- 
trified tomato plants to compare with these under similar conditions. 
It is, however, much to be desired that further and continuous experi- 
ments should be carried out. 

Theories to Account jor the Action—Before attempting any theo- 
rising, i¢ was thought advisable to thoroughly establish the facte. 
Much time has, therefore, not been given to the testing of supposed 
explanations. Oae of the first ideas would be, that the rise in tem- 
perature would, perhaps, cause theeffect. Very delicate thermometers 
pu in the soil showed no riss in temperature; moreover, it can 
te 3 5 1 of 5 namen 

m would not ex stot a our, an ant 
too small to produce the effects noted. к 

Another theory which has been proposed by Spechnew із, tha} а 
. process somewhat like electrolysis goes on in the soil whereby the 
nutrient material is broken up into compounds which are more 
readily absorbed by the roots of the plante. In support of this, he 
cites several үш which he has made. In confirmation in 
experiments to test this, I found in the neighbourhood of the 
positive electrode the earth was slightly acid, whereas that near the 
посте was faintly alkaline, thus proving the existence of an elec- 
trolytic action. But obviously this explanation will not account for 
many of the effects, aud, in fact, the subject is so wide, that many 
different actions are probably at work, and it will be necessary to 
multiply the experiments, and to know more of the conditions, before 
satisfactory explanations can be given. Asastep in this direction, 


THE DROP OF POTENTIAL AT THE CARBONS OF THE 
ELECTRIO ARO. 


By Mns. AYRTON. 


eliminate errors caused by the 


To find the fall of potential between each of the carbons and the 
diameter between 


атса carbon was used, varying in 05 mm. 
and 2 mm. This was brought up to the crater of the tive or the 
white hot spot on the negative carbon, and the P.D. between it and 


the main carbon was observed just before it touched the main carbon. 
The P.D. was measured by means of a high-resistance d'Arsonval 
pola having a resistance of a million and a half ohms in 
circu | | 7 

Experiments were made with arcs of 1, 2,3,4, 5, 6 and 7 mm., and 
with currents of 4, 5, 6, 7, 8, 9, 10, 19 and 14 am ; 

The drop of potential at the positive carbon I find is affected both 
by.the léngth of the arc and the value of the current, and the con- 
nection between this P.D. in volte, the current in amperes and the 
length of the arc in millimetres may be expressed by the equation :— 


у = 9128 + rin: (1) 
The drop of potential between the arc and the negative carbon, on 
the other hand, is, I find, affected by the current only, and not by the 


length of the arc. The cquation expressing its connection with the 
current is— 


у= 76 + (2) 
Thus this drop of potential at the ncgative carbon is by no means 


136 
A 


sponding fallof potential st the positive nn. 

8 of potential at t ve carbon. 

From equations (1) and (2) we can find the equation for the drop 

of potential at the positive carbon plus the drop of potential at the 
ve carbon; тє, the whole fall of potential from carbon to 

carbon minus the fall of potential throngh the arc itself. It is 


у = 38:88 + 226+ 917 (3) 


A 
Now the equation I found шее yaani ago for the total P. D. 
between the main carbons, which uded, of course, the drop of 
P.D. in the arc itself, was 


v = 9888 + 2072 + memes (4) 


The coincidence between the first terms of equations (3) =) 
shows that this constant quantity has at last been tracked home, 

that ít belongs not to the positive carbon alone, as bas hitherto been 
supposed, but to both the itive and negative carbons in the 

p-rtions of about four-fifths to the former and one-fifth to the Я 

It must be remembered that the experiments upon which equation 

(3) is based were made aer d two years after those from which 

that for the new equation (3) itself 

te sets; the one 

tive carbon and the 


express the results of the VR grapes it may be mentio 
of the 124 values from which these equations for the fall of potential 


values is the result of no series of ingenious goas but of the 
algebraical expression of three very кр straig 
I find, exist between the power expen 
the current flowing, and the length ef the arc. These three laws шау 
be most simply expressed thus:— С 

If w be the power in watts expended at either of the carbons 
(measured by multiplying the current by the fall of potential at the 
carbon) aud a, b, c, d, e, and f be constants, then 


w =a + b with а constant length of aro, 
For the positive carbon w=ct+dl „ » current. 
For the negative carbon w =e / A. 


A combination of the two first laws gives equation (1), and the 
third gives equation (2) 


Bilvanus mpson, and by many others. These, however, all used & 
third carbon laced i i i 


ractically one potential, which be Eso ыш — 
one whic greater 1 
ba than the greatest of the potentials that existed in that portion of 


than its a t length. Hence the insertion of the exploring 
carbon — н carbons by 
a half to two volts. 

As regards the first disadvantage, it is, of course, possible that there 
is a contact P.D. between tho carbon vapour and 


e solid ee 
carbon, but, even if it exists, this P. D. is probably small com 


the exploring carbon being in communication with the ard, not yv 
at its tip, but also along a part of ite length. For whether the 

of potential at the carbon itself be a constant or not, it is quite 
certain that the potentials of the other pointeat which the arc touched 
the exploring carbon varied both with the current that was flo 
and with the length of the arc, before that carbon was inserted. 
Hence at least a portion of the variation in the values given by 
equations (1) and (2) must have been created by the use of a bare 
carbon in the arc, and it is at least possible that the whole of those 
variations were created in the same way. 

Many at'empte have been made to explore the aro with insulated 
conductors, notably by Uppenborn, who tried wires embedded ia 
clay, steatite and glass tubes, and had to abandon them all. I myself 
have tried asbestos coverings for the carbons, but the asbestos 
and fell in drops like metal. Now that the importance of 
the exploring carbon is so very apparent, however, it will be worth 
while making a very great effort to find some insulating material that 
will stand the heat of the arc, and will yet not have to be so thick 
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as to disturb it unduly. This I hope very shortly to do, and thus to ascending from the deck of the exploring vessel would not 
completely solve the question of the constancy of the drop of only act as a beacon guide to exploring parties, but would 
potential at the carbons of the arc. | | flash signals perpen d to the drift of the ship or any other 

| desirable communication. If an exploring party could take another 


| : | V balloon with them, complete intercourse could be established. It the 
THE USE OP ELECTRIO BALLOON SIGNALLING IN рст had had an electric balloon afioat, it would have been probably 


 AROTIO AND ANTAROTIO EXPEDITIONS. seen by Dr. Nansen when he was returning from his journey North, 
By Enic Ввоси. and bly a long and lous march ‘might have been avoided. 
Read before the Geographical Section. | . An balloon would have been an important addition to an 


2 | : | Arctic station such as Elmwood. The electric balloon had been sūc- 
Тик ап ог said the absence of means of intercommunication was cessfally manipulated, not only in calm and fair weather, but in half 
one of the most distressirg deprivations which befel thé Arctic and a gale, a snowstorm and mist; signals had been read and answered in 
Antarctic orer. In Dr. Nansen's 55 the want of spite of these adverse atmospherical conditions. Arctic records, how- 
some bond of communication between the og ship and а party ever, included а large proportion of still and clear weather. Con- 
leaving the vessel for only short excursions was severely felt, and tinuously illuminated, and sent up а short distance from the ship, the 
greatly restricted the researches of the expedition. A means of oom- balloon would also be serviceable as a light for working parties, 
munication could bs afforded by the system of electric balloon ^ because of the diffusion of light from the large surface. Regarding 
signalling invented by the author, adopted for war signalling the distance to which signals might be transmitted, it was reasonable - 
porposes by the British, Belgian, and Italian Governments, an to expect that, given a sufficient altitude, a high candle-power, and a 

itely adapted to the wants of Arctic and Antarctic exploration. clear atmosphere, through a telescope the flashes would be visible 
сорда еш Dag or anatoma. ош te car of an ошау сарыхе some 80 or even 100 miles. | 

oon, worked from the deck of a ship, was ble, but such a Mr. Doversas ARCHIBALD, who had used kites for meteorological 
method necessitated a large balloon, with its cambersome accessories, observations since 1884, said there were grounds for believing that 
and was therefore impracticable in Arctic expeditions. Inelectric kites would support a considerable weight, and transfer it from опе 
balloon signalling, the signaller and most of the apparatus remained place to another, gliding down gradually. Bat he thought the kite 
on the ground or deck of the ship. Since the weight of the car, n conjunction with the captive balloon the better idea. Kites could 
байан and apparatus was ablishd, the balloon could be of tuck be maed for taking photographs of a country, end he believed thoy 
. used very mu uture wars. 
balloon made of a translucent material and filled with hy or ass id “7 | 
coal gas. rl mere мае placed SE ру тезеле чы ко арра eS 
in metallic circuit a source of electricity on the groun | 
or dock of the ship. In the circuit on the deck was an «регар ELECTRIO CANAL HAULAGE. 
for making and breaking contact rapidly. By varying the duration By A. H. ALLEN, A. Inst. E. E. 
of the flashes of light in the balloon, it was possible to signal ae . Read in Section G | 
to the Morse code. In the signalling key there were carbon | Read in Bn M 


directly for 9 ee се 8 ^ ed а: ШЕ 
дереп entirely о e thickness o carbon filaments e 
Tho materia selected for making electri balloons that were 


. Fia 
incandescent inside were bove the ЁЁ а small proportion of the whole inland trade of this country, а 
a holder made like а ladder. That fee of ladder was соп.  Woeful contrast with the prosperous canal systemi of Germany, France, 
г ion into the narrow neck of the ba'loon. The and Belgium, and far from creditable to ourselves. 
ity, and current capacity, It would be interesting, if time allowed, to inquire into the causes 
үм one which have bronght about this decay of a vast system of communi- 
| The source of electric power for Cation, and reduced it to its present state; but to be brief, the funda- 
hting the lamps in the balloon would probably be the dynamo, with mental factors are the slow speed of transmission as compared with that 
which every future exploring vessel would probably be provided, and of railways and coastiog steamers, and the heavy charges for tolls and 
which could be efficiently worked with wind or hand-power. Ifa for towing. The very fact that the traffic has decreased bas eripi 
balloon and acoessories were taken from the ship by am excursion upon the tolls, for it is found that the cost of maintenance M 
. party and portable storage cells could be used. The gas for is practically constant, irrespective of the amount of traffic, so that 
Rig te balloons could be compressed in steel cylinders, or a às the prapti cine: — tolls гаи 5 Hence, if Py 
paratus could makin ydrogen increasing an ucing the g, a larger traffi 

H БА pios сов fa е сап бе ‚ the tolls will be reduced also. | 

,Sndent of the configuration of the country. Ай electric balloon The method of haulage in general use remains the same as it was 


WE 
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a ago—by horses. Steam tug boats have, it is true, been 
Pierio tae E Hey but their use is limited by many considera- 


tions, such as the cost of the boats, the damage done to the banks of the 
сапа! by the scouring action of the propellers, and the very low 
efficiency on account of the small cross section of the canal, while 
the cost of haulage is but little less than that of borse traction. 

The subject of this paper is an adaptation of electrical traction to 
canal han with a view to accelerating the speed and at the same 
me. reducing the cost—the two most important considerations in 
connection with traffic. The system to be described ie the out- 
come of years of study on the of Messrs. Thwaite & Oawley, 
civil engineers, of Westminster ; the aim of the inventors has been to 
provide an economical and efficient method of haulage, which can be 
applied to any canal, without in the least interfering with the use of 
horses—thus enabling the latter to be displaced by degrees, if 
desired. The system is about to be tested on one of the great 

orthern canals. It has been submitted to the critical examination 
of our most eminent canal experts, and it is admitted that it shows 
promus of satisfying the numercu: and difficult conditions of canal 
traction. à 

Previous ар An towards applying electric traction nave gene- 
rally been in the direction of supplying electrical energy, by means 
of overhead wires along the bat ks, to electromotors carried on board 
the barges; the motors were usually geared to screw propellers (as, 
for instance, on the Erie Canal), in one case to an aerial propeller. 


Е. 


z 


None of these methods bas attained any degree of success—chiefly on . 


account of the same difficulties as lie in the way of steam propulsion. 
A length of three miles on the Burgundy Oanal is operated elec- 
trically by means of a chain laid along the bed of the canal; a tug 
boat fitted with an electromotor and chain barrel works to and fro 
on the chain, hauling a train of barges. The current is received 


wheel on each of the four axles, so"ithat!ial] the wheels are drivers 
(fig. 8); the gearing runs in an oil bath, and can be so designed, as to 
give an efficiency of 90 per cent. Automatic lubrication is pro- 
vided for all the working parte, so that frequent inspection is not 


The motor itself is of the ordinary direct current series-wound 
traction type, and need not be described in detail. The tractive 
force required to tow а barge carrying 100 tone on а canal of 
ordinary ‘cross-section, at the rate of 21 miles per hour, is from 90 
to 300 lbs. The maximum brake horse-power at fall ‘speed is, 
therefore :— 


9:5 x 5.980 x 300 
= 7760 x 33000 


But in order to get up speed quickly at starting, the motor must be 
designed to give a tractive force of about 600 lbs. for a short time. 
Such a motor would weigh about S00 lbs., and the weight of the 
motor and carriage would not exceed 900 lbs. | 

For a speed of four miles per hour, under the same conditioni, the 
motor should give a tractive force of 750 108. at foll speed, and, my, 
1,200 lbe. at starting. The weicht of the motor would in this case be 
about 600 lbs., and of the motor and carriage about 1,400 lbs. 

To the lower side of each rail is bolted a continuous creosoted wood 
batten, which supports the electrical conductor, а fist copper or steel 
angle bar, insulated from the wood by means of porcelain insulators. 
The position of the conductor is such that it is shielded from the 
weather, and to a great extent from mechanical injury. 

The current is collected from the conductor by means of an insu- 
lated brush attached to the locomotive, and after passing through 
the motor is conducted by the wheels to the rails, which are elec- 


a 3 B.H.P. 
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from an overhead wire, and returns vid the chain and earth. The 
m is well adapted for the case in question, as two out of the 
t miles are through tunnels; but the great loss of time incurred 
when one train passes another is a fatal bar to its general adoption. 
In the present system all these difficulties are avoided by. making 
the motors entirely independent of the barges, and bauling the latter 
by means of exactly as with horses; in this way the waste of 
energy with a screw propeller is almost entirely obviated. An 
aerial railway is provided, consisting of two steel rails of channel or Z 
section, braced together a£ one side, so as to form a rigid girder, 
and sup at quas. iig 9 or 10 feet * above the towing path by 
means of cast-iron or wooden posts (fig. 1), at intervals of 
about 30 feet. Each of these rails constitutes a running track 
number of electric locomotives, each consisting simply of an electro- 
motor mounted on a four-wheeled carriage; two of the wheels ran 
upon the upper surface of the rail, supporting the weight of the 
locomotive, and two run beneath the rail, bearing against the lower 
surface in such a way as to ensure the stability cf the locomotive 
(fig. 2). Two horizontal rollers are pressed by springs against the 
edge of the rail, in order to guide the carriage in the correct running 
tion. The locomotive is thus locked to the rail, and is securely 
d in position by its own weight; moreover, by giving soitable 
ons to the relative lengths of the axles of the wheele, the 
total pressure between the wheels and the rail can be made as great 
аз may be desired—far greater than the weight of the locomotive 
iteelf—so that there is no limit to the adhesion which can be obtained 
between the wheels and rail. As the maximum drawbar pull of a 
nini d locomotive under ordinary conditions is only about one- 
seventh of its weight, this is an important feature of the system. 
The moter shaft carries at each end a worm, gearing with a worm- 


Axed at a height not exceeding 6 feet from the ground, so that’ the 
a eet from 80 
locomotives may be more readily accessible, 


frically bonded together so as to provide & return path of lw 
resistance. 


It will be seen that the two rails form an "up" line and a "down" 
line, во that the locomotives run on the upper rail in one direction, 
and on the lower rail in the opposite direc 
provided with a link to which the tow-rope ie attached, 
of the tow-rope secured to the mast of the barge as in 
the case of horse bau When two barges meet, that one which is 
being towed by the lower locomotive steera close to the towing path, 
while the other barge steers wide, so that the towrope of the second 
barge passes clear over the first; thus there is no possibility of 
entanglement or crossing of the ropes, and the locomotives арс ари 
pass freely without necessitating a stop The importance of 
point will be realised if it is borne in mind that on the average three 
mioutes are lost every time two barges pass when drawn by horses, 
op рүм one nem of the whole time occupied in making a journey o 
& busy can 

The locomotive is controlled entirely from the barge, no driver 

being required. Various methods of control are available; two light 
corde may be used, leading from the barge to a switch mounted on 
the motor carriage; or a single cord may be employed, 
a switch so constructed that on pulling the the switch is closed, 
tbe next pull opens the switch, and so on alternately. Another 
method of control is by the use of a concentric or twin-wire cable for 
the towrope; in this case the starting switch may be placed in the 
barge iteelf, in the charge of the barge-master, or the switch way be 
carricd in the locomotive and controlled by electrical means from the 
barge. It опа be remembered that, even when starting up to 8 
speed of four miles an hour, the current at 500 volts d not 
exceed 14 or 15 amperee, so that elaborate switching apparatus is not 
necessary. : 

Bince the whole Apparatus is entirely separate from the barge’, and 
complete in itself, it is evident that any barge or boat whatever may 
be towed without requiring the slightest alteration. On arrivaljat 


*i 
1 
i 
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the end of the journey the locomotive may be at once coupled to 
another barge, leaving the first to be unloaded or otherwise at leisure; 
hence the plant can be kept continuously at work at its maximum 
earning capacity, and the ratio of the expenditure to the receipts сап 
be kept down, both on this account, and because a given number 
of locomotives can serve the needs of a much greater number of 


Blectrical power is supplied from one or more generating stations 
situated at suitable pointe. ft is impo 


poses if stean-po wer is used, but it is preferable to empl engines, 
by meens of which, in conjanction with the Thwaite суйе of gas 
producers, it has been proved to be possible to generate 1 indicated 
horse-power-honur with an expendi ure of Jess than 1 lb. of coal. 

In the case of long canals, the power would be transmitted on the 
three-phase alt current system at high pressure, transform- 
ing down to direct current at low pressure at convenient points on 
the line, as shown in fig. 4; for short canals the current would be 
supplied direct to the line. | 

A very important feature of the system is the fact that not only 
will power be avallable for hauling barges, but it may also be used 
for working cranes, factory machinery, lock-gates, &., and for light- 
ing warehouses and the canal itself if desired; a useful application 
of power is to.capstans at the locks, by means of wbich'the barges 
can be handled with rapidity and ease when entering the locks or 
leaving them. Ae canal traffic with electrical haulage can bs carried 
on | by night and by day, the conditions of working are specially 
favourable to a low cost of power, the generating and distributing 
plant being constantly in use with no idle period. 

In order to illustrate the economic possibilities of the system, 
estimates have been prepared showing the cost of haulage, (1) by 
horses; (2) [^ electric locomotives, at the same running speed as with 
horses; and (3) by electric locomotives at a higher speed (4 miles per 


hour) For the рагро of this comparison, the case of а level canal, 
in lengtb, been taken, with an annual traffic of 100,000 


90 miles 


ee een 
LC TT — = =f 


n 


occupied in transit by 20 to 50 per cent,, as compared with horse 
In case of frost, the standing expenses are enormously less than with 


| APPENDIX. 

Basis of calonlations :—Canal 30 miles in length, daily traffic 10,000 
tons; 100 bargas, each carrying 100 tons, and completing one jou 
per diem on 300 days per annum. 80 per cent. through traffic, 
per cent. distributed ; therefore average lead 27 miles. i 

Casm I.—Cost of haulage by horses; each barge is towed by one 
horse in 10 mile stages, one stage being a day's work for a horse. 


O4PrTAL Cost. 
800 horses at £40 eve = c 000 eee 906 «ео £19,000 
300 sets harness at £10 .. .. . .. 000 
300 stalls at various pointe on the line of route, at £30 9,000 
E24 000 
ANNUAL EXPENDITURE. 

Interest on £24,000 at 5 per cent.... ... ns .. £1,200 
Depreciation on £12,000 at 20 per cent. ... Va e. 012,400 
Ж £3,000 at 15 per cent “ aise 450 
" £9,000 at 5 per cent. — ... see oes 450 
Maintenance of horses at 183. per horse per we. Кк .. 14,040 
Wages of 150 drivers at £50 per annum dus e. 7,500 
£26,040 

Cost per ton-mile = __26:040 x 2340 0%077d. 


300 x 10,000 x 27 


Time occupied in transit -% + 3 = 15 hours. 


2 


оф i 


R c, Rotary converters; T, Stationary transformers, 


B, Bonds; c, Working conductor; a, Three-phase alternate current generator; n p ғ, High pressure feeders; L, Aerial railway line; 


Fia. 4.—Iwpzx TO Parts. 


tons per mile. The details of the estimates are given in an Appendix 
to paper. The results in brief are as follows :— 


Cost per 
ton mile. 


| Time occupied 
Haulage with horses, at 23 miles per bii 

^ hour esse . 010778. ... 15 hours 
Electric haulage, at 24 miles per hour 0 0334. ... 12 „, 
Electric hanlage, at 4 miles per hour 0:041d. eec d$. a 


It will be seen that without taking advantage of the higher speed 
ble with electric haulage, the cost is 58:4 per cent., and the time 
per cent, less than with horses, while when the speed is increased 
fo 4 miles per hour, the cost is 47 cent., and the time 50 per cent. 
less than with horses.“ Further, in the latter case, no allowance has 
been made for the reduction in the capital cost of barges (of which & 
smaller number would suffice), in the interest and depreciation on 
d to bargemen, nor for the increase in the 
traffic and reduction of tolls which are sure to follow the increase in 
the sale of electrical energy, the great reduction in cost of 
maintenance during D frosts, &o., all of which are items of 
the first importance in this connection. | 
То sam up, then, the electrical system of haulage possesses the 
vantages, among others :— 
The boats require no alteration whatever. 
The delays in passiog incurred with horse haulage are obviated. 
Bridges and tunnels cause neither aan nor delay. 
No'time is lost in waiting for a train of 
the case with steam. 
Power can be supplied to private consumers, &c., at a low rate. 
Tae coat of hanlage is reduced by 50 or 60 per cent., and the time 


* On some of our most iwpurtant systems the dimensions of the 
canal and of the locks will only permit the passage of barges carrying 
50 tons of cargo. In this case the saving in cost is increased to x early 
65 per cent. at 24 miles per hour, and to 60 per cent. at 4 miles per 
hour, the same traffic being taken; but the cost of horse hanlsge is 
: 5 and that of electric haulage is also increased, though toa less 
exten 


arges to be loaded, as is . 


Сави I1.—Cost of elestrio haulage at 94 miles per hour; each barge 
is towed by one locomotive, making one journey per day. 


CarrzaL Cost. 
Aerial railway, 30 miles at £1,800 per mile . £54,020 
Electrical plant eee | эе ◻rr ooe ` eee | 500 | à f 
Gas engines and producers... .. se. . 4,000 
Distributing mains ... s baie .. 6,000 
-Bwitchboards, o. m .. 500 
—— 14,000 
Generating station and sub-stafions 2 e... 2,000 
Locomotives, 100 at £75 .. . 7.500 
£77,500 


ANSU L EXPENDITURE. 


Interest on £77,500 at 6 per oni... 48,575 
Depreciation on £54 000 at 5 per cent nde sis 


" н £7,500 at 15 percent. ... irs ... 1.125 
" „ £14,000 at 8 per ent. „ 1,120 
» „ £2,000 at 4 per cent. 800 wae oes 80 
Coal, 2,000 tons at 103. per ton iei Ж .. 2.000 
Wages of eight men at £75 (average ) sos T 600 
Management ... se tas Ew uio cs ees 200 
Oil, waste, stores “з ses vi iis iss 200 
£10,700 

10.700 x 240 


Oost per ton-mile = „„, x 10400 x 27 7 0:032d. 


Time occupied in transit = 21 = 12 hours. 


508. 


THE ELECTRICAL REVIEW. [Vol 43. No. 1,088, Sr rn 30, 1896. 


Case III.—Cost of electric haulage at four miles per hour; each 
barge is towed by one locomotive, which makes two journeys per 


day. 
CAPITAL COST. 
Aerial railway, 30 miles at £2,400 per mile ... £72,000 
Electrical E ni бае nike aes . £6,000 
Gas engines and producers da 2 .. 5, 500 
Distributing mains T A vis .. 7,000 
Bwitchboards, &. ... "pr .. 600 
— — "m 
Generating stations and sub-stati 
Locomotives, 50 at £120 ... i 6,000 
£99,600 
ANNUAL EXPNENMDITUBB. d 
Interest on £99,600 at 5 per cent. 77 өөө eee TT £4,980 
Depreciation on £72,000 M b P ag cent. ... 3,€00 
1 6,000 àt 1 T m 900. 
ji 19,100 at 8 „ E 1,530 
и 9.500 at 4 и - 100 
Coal, 2,800 tons at 108. per ton T 1,450 
Wages, 10 men at £75 average x 700 
Oil, waste, stores " 300 
£13,810 
„ы _ 18,810 x 240 
Cost ]er ton-mile — 90 x 10,000 x 27 0 041d. 
Time occ pied in transit = 30 71 hours. 
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NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


ИБИ! PATENTE.—1898. · 


Compiled expressly for this journal by W. P. Тномрвон & Oo, 
Electrical Patent Agente, 399, High Holborn, London, W. O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


19,897. Bleotric apparatus for regulating clccks.” R. J. Bopp. 
Dated September 12th. | 

19,948. "Im ts in the trolleys or contact devioes of 
certain y-driven vehicles" А. Н. Grspinas and J. Kay. 
Dated September 12th. | а | 

19,381. “Improvements in electric traction" M. WALKER. 
Dated September 12th, | 

19,996. "Improvements in electrical indicating apparatus." А, U. 
ALOOCK. Beptember 12th. ix 


19,999. "Improvements in arc lamps.” Р. Миввон. Dated 
tember 19th. (Pomplete.) p "Man er 
19,445. "Improvements in electric batteries.” Н. BLUMENÐERG. 
Dated September 13th. 
19,480. “Improvements in apparatus for controlling and Te 
elcctric currente" J. D. F. ANDREWS. Dated Beptember 13th. зы 
electrical fuses." 


19,500. "An improvement in connections for 
T. McEwan. Beptember 14th. 

19,524, “Improvements in or connected with electric clocks, , 
time switches or the like." G. Е. Brmrow, jun., and W. Jones. 
Dated September 14th. А 

19,535. “Improvements in and connected with electri: motors 


partly appli фо dynamos.” В. W. Maguay and P. E. VANDER- 
PUMP. ted September 14th. 
19,596 


B. W. Maquax and P. E. VampEBPUMP. Dated September 14th. | 
19,537. "Improvements in 5 machines.” J. BURKE. 

Dated September 14th. (Complete.) | 
19,555. "Improvements in the bulbs of electric incandescent 


lampe." O.BamrassrEIM. Dated September 14th. 


19,564. “Improvements in or relating to the generation and 
utilisation of electricity from thermopiles.” C. M. Jonson. Dated 


Saptember 14th. 

19,581. “ p Teen ш the decomposition of alkaline salts by 
electrolysis and in apparatus therefor.’ J. Gazmawoop. Dated 
September 14th. | 


19,612.. “Improvements in switches for controlling electric 
motors.” F. W. Reen. Dated September 15th. 
19,614. - “Improvements in electric telegraphs.” 
RaABDALL. Dated September 15th. 
19,621.  “ Improvements in coin-freed electric meters.” O. W. 8. 
Crawisy. Dated September 15th. 
. 19,632. “Improvements in and relating to secondary batteries.” 
W. A. Овотров. Dated September 15th. 


O. ADAMS- 


" Improvements in and connected with primary batteries." | 


19,696. “Improvements in or connected with the distribution of 
electricity on the threé-wire direct current system.” A. B. Bracx- 
BURN and W. L. Buna. Dated September 15th. 

19,644. “Electrico dynamic system of pese. W. H. 
WuxaTLEY. (L. Rosenfeld, O. Zslemay, and J. Dalait, Belgium.) 
Dated September 15th. | | 

` 19,688. "Improvements in connection with the mechanism of 
electrically-illuminated devices for automatically making and 
breaking electric circuits used in such electrically-illuminated 
devices." J. S. RrtcHARDSON, B. Jevons, and W. A. Gurr. 
September 16th. (Complete.) 

19,722. “Improvements in a ‘built in system’ of insulated elec- 
tric conductors." W. В. Macpomarp and A. Е. Sruvunson. Dated 
September 17th. | 

19,785. “Improvements in incandescent bodies for incandescent 
electric lamps, and in the process of manufacturing the same.” O. 
KELLNEB. Dated September 17th. 

19,788. Improvements in motor driven vehicles and in electsic 
motors therefor.” W. А. Овотров. Dated Ssptember 17th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of amy of these Specifications may be oblained of Messrs. W. P. 
Thompson & Oo., 322, High Holborn, W. O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


: 9,045. “Arrangement for transmitting phic in 
contrary directions simul y over & wire.” M. Buan- 
атаң. Dated February 14th, 1898. At each station along "s 


6,032. “Improvements in electrical or electro-magnetic thera- 
рыз a tus." О. WacaTEKA and E. SAcHs. Dated March 11th, 
8 e 
electro- 


8,849. “Improvements in the method of and means for the eleo- 


trical propulsion of railway, tramway, and other similar vehicles." 
W. d. Haras. Dated April 15th, 1898. Relates to the method of 
and means for the propulsion of railway, and similar 


m 
spindle of the motor armature carries a sp 
with a spur wheel fixed upon a hollow s 
The shaft is, therefore, constantly parallel 

spindle. The axle and wheels are driven from the hollow shaft by 


means of an elastic connection. 3 claims. 
10,523. "Improvements in regulating electric arc lamps.” I. Н. 
HmaxzR. Dated May 7th, 1898. Relates to the on of arc 


lamps working in series, The regulating rheostat is divided into two 
ране which may be automatically and successively included in or 
out out of the circuit as the intensity of the current increases or 
diminishes. This is E diminish or with the rheostats 
generally employed ; w retaining a ium ag 
VVV ol current, and 
thereby increasing the out-put of the lamps. 2 claims. 

12,019. Manufacture of active material for accumulator batteries.” 
Н.Т. JaooB and Н. GRAEBER. Dated May 26th, 1898. Relates to 
the manufacture of active material, free from non-conducting 


| 
n 


1 


13,721. “Improvements in Pr iro electroliers.” J. G. 8. 
Сохитиатон. Dated June 20th, 1898. In an electrolier there 
suspended frame work incapable of being moved up and down. 
соса а 89 0 Mein 5 = are pulley’ a dus to 
conducting an p suspen cords pass. ere is A we 
counter- each lamp separately. 1 claim. 


15,647. “ Improvements in electrically ignited fuses for blasting 
” H.BzrrEBMANN. Dated July 16th, 1896. Relates 


cap, a column of slow burning powder or 

th T cone pedis of metal FA e hs 
e cap. he pro cover metal, pa 

1 openings which serie fer ths escape 

ае ка gases developed during the burning of the powder column. 


T ЕЖЕ; 


ELECTRICAL REVIEW. 


Vor. XLIII. 
CONTBNTS: e 
A 
Mauiclpal Te Rales and Supply ыи aes e -— .. 509 
pate PEL a a - 511 
Electric De ato an harging ons (illustrated) e 5 
. Preston's Investigations on the — Effect (slustrated) ... 514 
How to enm a Dynamo ES " .. 515 
Atmospheric Resistance to Trains .. "m m M .. 517 
Rontgen Ray Theory vw F ids TM .. 518 
Modern Arc Lighting Plant ses ka ios EM .. 518 
Reviews :— 
James Olerk Maxwell and Modern Physica... MT ~.. 510 
The Discharge of на? iis in . к *. 519 
Modern Switchboards . гез .. 520 
е Motors and а Moral” .. T ane an ... 5520 
^ Treatise on Ozone due ues * 620 
The Institution of Bleatrical Engineers $us T .. 520 
Boosters . T zee ies .. 521 
The Cost of Aluminium "e ie s вет .. 521 
The Position of Draughtemen . 521 
Economy of Different Crank Angles ia Bieam Engines . 522 
The London County Council ~ *. 523 
Business Notices, &c. - p Ее та s .. 623 
Gier Notes eee eee eee eee [2131 eee eee eee 530 
Traffic EN — ее .. 534 
Bhare List of Electrical Companies bec Gi ea ... 535 
Market Quotations .. 536 
Глоба основ Tramways Tramway Schemes (ibn .. 537 
ectrical Engineers’ pa cations e .. 588 
Technical — . 539 
00 539 
5 T Тайз чы ; ` 540 
Association :— 
тер, drometers of Total Immersion . 540 


Traction by Burface Contacts (illustrated) 541 

The v а ыы iius for the MIU. of ! Phos- 
phorus T ove 542 
New Patents eee ri eee s.o 543 
Abstracts of Published Specifications ev ies са oe 544 


ТНЕ 


UNIYERSAL ELECTRICAL DIRECTORY 
15398 


Edition 


Price 6s. 


Н. ALABASTER, GATEHOUSE & ОО. 
4. LUDGATE HILL, LONDON E. o. 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established 1872. 


OFFICE :—4, LUDGATE HILL, LONDON. 


Telegraphic Address: Amar, Lompon.” Code ABO, 
Telephone No. 988 Holborn. 
ALL Letters should be addressed to tho Proprietors, H. Alabaster, Gatehouse & Oo, 
ADVERTISEMENT RATES ӨЙ APPLICATION. 
The “ Riestrieal Review ' is the recognised medium ef the Rlestrien! Trades. 
SUBSCRIPTION RATBS.—in Great Britain, Post Free per Tear, 19s. 64. To 


all ether countries, per Tear, 41 4s. 
BINDING,—Subecribers’ numbers bound, Including case, for és. each 


Cases for Binding can be had, price 2s. 64. eash, 


Murray Street, 
Реги: Jun д. Berns Rue de la Benq Am 
Unier den Linden, ec e dis: 


iko arats. ona ки Он (өп CHIS Ошо London) to be mede payable to 


 OCTOBEB 7, 1898. 


No. 1,089. 


WIRING RULES AND SUPPLY REGU- 
LATIONS, 


So long as the local plumber and gasfitter is able to dab 
himself “ electrical engineer,” and ran wires for a confiding 
client without being called upon to serve some sort of 
apprenticeship to the craft, wiring rules are a necessary evil: 
The Board of Trade, in the interests of public safety, have 
set a minimum limit to the insulation of interior wiring, and 
if the best comes out below this, the “ undertakers” are not 
allowed to supply. Indeed, on them is thrown a great deal 
of responsibility, for not only must they exercise all due 
precautions in delivering energy to a consumer's terminals 


80 ав to avoid risk of causing fires on the premises, but they 


are not compelled to give a enpply of energy to any premises 
unless they are reasonably satisfied that the electric lines, 
fittings, and apparatus therein, are in good order and condi- 
tion. As we pointed out at the time when the Board of 
Trade held the Conference in 1895 upon the Draft Regula- 
tions for Safety and Supply, it was anticipated that more 
definite powers would be given to companies and munici- 
palities to deal with defective wiring, but it was found when 
the Regulations were finally issned that mattere were left 
very much as they were. 

Mr. Wordingham, in his paper on “The Control by 
Municipal Authorities of Consuming Devices and the Wiring 
Connecting them to the Mains read at the Municipal Elec- 
trical Convention of 1896, expressed his opinion that a fully 
(quipped standardising and testing department should be set 
up by the local authorities supplying electricity, and samples 
of material used in wiring should be submitted, in order 
that proper testa could be made to see that they were up 
to the required standard. 

The Manchester Corporation, in an omnibus Act of 1897, 
had powers conferred upon it to make regulations in connec- 
tion with its local supply, and the September, 1898, issue of 
the“ Regulations as to the Supply of Electric Energy to be 
Observed by Consumers and Electrical Contractors," is now 
in force, In this issue the old regulations have been 
thoroughly revised, and a number of novel conditions 
added. We shall deal almost wholly with what is new. 
Most of the existing rules of companies and fire offices 
are intended to secure good work and reliable material. 
Croydon, for example, has a set of rules which are brief and 
combine with the technical points a summary of the general 
conditions of supply. Many engineers and station managers 
prefer to clear the wiring rules of conditions as between the 
suppliers and the supplied by relegating such matter to forms 
which are issued with the application for supply, or embodied 
therein; but in the Croydon rules, and in most others, the 
consumer is let down as lightly as possible, while the usual 
offender, the wiring contractor, is tied down to a certain 
claas of work, which alone will be accepted. In the new 
Manchester rules we find, however, that all fittings, &oc., 
mast be approved in writing by the corporation engineer. 
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In other words, we have an attempt made to carry into 
practice the idea given in Mr. Wordingham's М E. A. paper. 
This seems to us to be a step in rather a dangerous direction. 
It is a question whether it is altogether wise to worry con- 
sumers over every little detail of their installation, although 
the intention is obviously good. The danger lies in the 
fact that, notwithstanding disclaimers of responsibility, the 
consumer will mentally rely and believe that if everything 
upon his premises has received “ approval” as is required by 
the letter of the regulations, then he is perfectly safe. He 
will be much distressed if from another point of view 
his fire office inspector requires an alteration or addition ! 
We need hardly state the inevitable result upon the mind 
of the average non-technical man, who is liable to forget 
that even doctors differ. Regulations may certainly be 
overdone, and to our mind only special apparatus should 
require special approval. All everyday fittings such as 
wires, fittings, switches, holders, &c., may be taken as pass- 
able, except and unless the inspector happens to be brought 
face to face with an unsatisfactory or badly-designed acces- 
sory, which is now the exception and not the rule. 
the combination of reliable appliances that risk comes in, 
for which the wireman is solely to blame. Bad work with 
“approved ” fittings is quite possible, and the risk will be 
little affected by the particular make of the fitting if the 
man who puts it ap possesses thumbs instead of fingers, and 
is generally careless and irresponsible. To require a mem- 
ber of the public to fill up elaborate printed forms and 
obtain written approval to every detail of a small wiring job 
is, we cannot help thinking, unnecessary, and, perhaps, ill- 
advised. Mr. Wordingham, however, thinking differently 
evidently has the courage of his opinions. 

A further point arises as to the relationship now created 
of local authorities to manufacturers of fittings. The old 
safe rule of ignoring the name of the manufacturer and deal- 
ing solely with the article before one, gives place to a direct 
interest in Messrs. So-and-so and their wares which will call 
for very prudent action on the part of subordinate officials. 
We neglect the obvious logs of time and increased work 
that must devolve upon everybody. The best test of the 
whole thing would be to sound the consumers in Man- 
chester, say, 12 months hence. We can imagine that they 
will be of opinion that electric lighting is a very complicated 
and dangerous business if all this procedure is essential, and 
may even in their mind of minds wonder if a few lamps could 
not be pnt up without the powers-that-be taking such a 
paternal interest in what they use. When 220-volt lamps 
first began to be used, we know that many an engineer 
regarded the stiff roles as to wiring as ап imposition 
upon the public, the general impression being that if such 
extreme precautions were necessary, then 220-volt supply 
was a thing to be dreaded and avoided by the public. 
To-day thousands of lamps are being wired, and good work, 
reliable work, is being done; but who insists upon what two 
or three years ago appeared in the then rules? After all, 
the consumer is the man to be regarded with favour, and 
while safety is, and must be purchased at all costs, there 
may be a tendency sometimes to exaggerate known diffi- 
culties, and take precautions which, while good in them- 
selves, are not worth the price paid for them. 

It is not necessary to run through all the Manchester rules 
in detail, but we will conclude by mentioning what is said 
about radiators, the term including ovens and cooking appa- 
ratus generally. The framework of each radiator must be 
earthed; by this we presume it is meant that an electric 
kettle must have a third wire leading to it, the other end of 
the wire being efficiently earthed somewhere. Again, 
radiators must stand on stone or incombustible material, be 
20 inches away from combustible substances, and a clear 


It is in 


space of 6 inches must be left between the bottom of the 
radiator and the stand. When we see an endless number of 
gas plates, ovens, ring burners, and other flame heated 
domestic appliancee—to say nothing of the kitchen fire and 
shop gas jet—which do not comply with this stipulation, we 
are amazed to find how little we realised the dangers of 
electric heating as compared with time-honoured gas, and 
cannot but look more leniently upon the oft-repeated strio- 
tures of the gas journals respecting the risks attending the 
domestic use of electrical energy. 


MUNICIPAL TELEPHONES. 


THE municipality of Glasgow has for some time past sought 
to obtain from the Post master-General a license to undertake 
telephone exchange work. Their efforts have hitherto been 
without avail, but, being pertinacious, and continuing their 
agitation, they have at length been so fortunate as to find 
that the policy of the political heads of the Department and 
their own wishes coincide. As recorded in our last issue, the 
Duke of Norfolk has decided to grant a license, subject to 
Parliamentary powers to act under it being obtained by 
the Corporation, and subject also to the termination of the 
license in 1911. The decision is of considerable importance. 

There may be reasons why the Post Office should await 
the resulta of one experiment before granting other licenses ; 
but, although Glasgow has a progressive Local Government, 
there are other municipalities who will certainly consider 
themselves as much entitled to pioneer a new undertaking, 
and there may even be some who feel that the sucoess of 
municipal telephones is dependent on the experiment being 
tried in their own particular locality. Under any circum- 
stances it will be difficult for the Postmaster-General to 
discriminate in the granting of licenses, and it may be 
supposed that eventually all who ask will receive. The first 
impulse of many municipalities will probably be to emulate 
Glasgow. Others may give the matter sufficient considera- 
tion to inquire what it is that Glasgow has acquired. Unless 
some changes are made in the conditions, Glasgow has acquired 
the right (presuming Parliament permits) to incur an anknown 
outlay in establishing a business of which it has had 
no experience, on terms which shall admit of no profit, 
and for a period in which it is impossible to recoup 


expenditure. And this branch of municipal enterprise 


is to be built up in competition with an existing 
business. The acquisition of a patent was once described 
as obtaining a right to spend money in litigation. 
There was a part of the Queen's dominions that was 
regarded as the grave of political reputations. No matter 
how successful a diplomatist had been elsewhere, some 
contretemps always awaited him in that quarter of the 
world. We are afraid that Glasgow has acquired the 
right to spend money without the possibility of adequate 
return, and that its reputation for municipal manage- 
ment may be entombed in its telephonic enterprise. 
We have so often touched on this subject that it is 
not necessary now to go into details. There is a general dis- 
satisfaction with the telephone facilities at present afforded. 
If there were no other way out, the monicipal competition 
might be welcomed; but since it is not the best solution, 
and, on the terms proposed, is certainly disadvantageous to 8 


municipality, we can see little good in encouraging the 


conflict. Still, if the ratepayers, with their eyes open, are 
disposed to take the risk, we can but wish them success in 
their efforts, and hope for some unexpected advantage in 
the end. 
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ELECTRIC CABS AND CHARGING 
STATIONS.” 


THE construction of the mort elüborately-equipped charging 
station for electric vehicles in the United States, and pro- 
bably in the world, has just been completed in New York 
City. This work has been done by the Electric Vehicle 
Company, the successor of the Electric Carriage and Waggon 
Company, whose vehicles and station were described in the 
Electrical World of August 14th and 21st, 1897.1 In these 
articles the vehicles themselves were fully described, so that 
but a brief mention of the essential points and the improve- 
ments over the older types is necessary here. 


THE VEHICLES, 


The original equipment of the old company was 12 
hansom cabs and one brougham, while the new company is 
about to put into service 50 hansoms and the same number 
of broughams. The cabs are, as shown in the accompany- 
ing illustrations, fig. 1, four-wheelers, driven by motors 

to the forward wheels and supplied with current 
from the battery box, situated under the driver's seat back 
of the ngers compartment. Their running gear ів 
practically the same as that shown in the elevations of the 


with wood. 


rubber, separated from each other by glass plates. Instead 


ok mounting the cells, as was done in the older vehicles, in 
four separate trays, which could be removed independently, 


thus dividing the weight, во that they could: be removed by 
hand, the batteries in the new vehicles ‘are mounted in one 
substantial tray, consisting of an angle iron frame, lined 
This change is allowable on account of the 
power equipment described below for removing and replac- 
ing the batteries in the vehicles. The trays, instead of 
resting on rollers within the vehicles, slide in on angle iron 
guides, the battery chamber being entirely lined with lead 


and drained with gutters and spouts, eo that any acid which 


may spill will not run out around the door or over the 
running gear and destroy the finish on the exterior of the 
vehicle. The bs 1 is somewhat heavier than 
that on the old vehicles, weighing as it does about 1,800 Ibs. 

The new controller, instead of being fitted with a reverse 
position, as was the cage with the former controller, is fitted with 
a separate but interlocking reversing switch, 80 that the three 
speed positions apply to either forward or backward running. 
No magnetic blow-out is used with this controller, and each 
contact is made doubly certain by the use of two inde- 
pendent contact fingers in each division. See fig. 3. The 
speed variation is obtained by means of a division of the 


Fia. 1.— Two Væws or тни HANSOM. 


ham, fig. 2. Ое external and visible improve- 
ments over the old type one is an increase in the height of 
the hood, the older vehicles being so low as to have an 


a aa ed Bquatty appearance compared with horse- 


drawn cabs. dashboard has been added to the front of 
the vehicle to improve its appearance, and to give the 
oconpant a sense of security that was lacking with the open 
fronts of the former vehicle. Another change is the use of 
solid discs instead of spokes for the wheels. At first sight a 


return to first principles of the wheels of ancient Egypt is. 


the impression given, but in reality quite an improvement is 
made, in that the wheel has a much less intricate surface, 
and is, therefore, more readily cleaned. The body of the 
wheel is composed of two steel discs у; of an inch in 
thickness, dished во as to give a maximum breadth at the 
hnb, and a minimum at the periphery. The discs do not 
meet at the latter point, but are separated by a wooden rim, 
over which is a crescent-sha steel rim to receive the 
tire, which is 5-inch single-tube pneumatic, the rabber walls 
of which are abont three-quarters of an inch in thickness. 
All four of the wheels are 86 inches in diameter. 


The batteries consist of 48 cells of chloride accumulators 


of the F. V. ty 


The plates are separated by perforated 
corrugated 


rubber sheets, the battery jars being of hard 


* New York Electrical World. 
T ErmorRICAL September 3rd and 10th, 1897. 


battery into two groups, which?may]ibejplacediin series or 
multiple, the third or highest speed being obtained by & 
re-arrangement of the series field coils of the two motors 
from a series to a multiple combination. See fig. 4. 

In the main circuit there is also what is called an 
emergency switch, in such a position that the driver can 
strike it with his heel and open the main circuit in case for 
any reeson the controller becomes inoperative. The blade 
of the emergency switch is also removable, and can be 
taken ont when the driver leaves the vehiole, rendering it 
impossible for any unauthorised person to set the carriage 
in motion. A special charging plug is also attached to the 
circnita, and is mounted in the battery chamber for charging 
the battery in place in the vehicle. This will prove useful 
when the battery is charged at points other than the main 
station described below, and several such points will be 
equipped with charging connections by the various direct- 
current supply companies in and about the Greater New 
York. Опе is already in tervioe at Coney Island, and 
another is about to be put in service in the downtown part 
of New York City at the Daane Street station of the Edison 
Electric Illuminating Oompany. 

The motors are four-polar, and are rated at 2 horse-power 
at about 700 revolutions per minute, this giving the vehicle 
a speed of 12 miles per hour. The pinion on the motor 


. shaft engages directly with an annular gear mounted on the 
. wheel діво, the two independent motors allowing for turning 


D 


30 that the extension of 
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sharp corners without differential ents or serious 
strain. Braking is effected by means of brake shoes acting 
on wheels on the motor shafta, The steering gear is practi- 
cally the same as on the older vehicles, the only difference 
being the removal of the pivots from within the wheel hubs 


STEERING LEVER 


N BATTERY. 


| 
. 
{ж I| 


to a point just outalde, the pou being inclined somewhat 
i axes approaches the point of 
contact of the wheel and ground. 


THE CHARGING STATION, 


The new station is centrally located, and is, oddly enongh, 
in the immediate neighbourhood of the establishments of the 
ini ipe houses interested in horses and horse-drawn vehicles, 
such as the American Horse Exchange, Tattersalls, Limited, 
&oc. The station, which is about 75 x 200 feet in size, fronts on 
Broadway at one end, and Seventh Avenue at the other, and 
is located between Fifty-second and Fifty-third Streets. The 
building consisted, before the vehicle company made use of 
it, of a single large room, undivided by floors or partition 
walls, covered with a trussed roof. The Broadwsy end is 
now occupied by a tier of offices, waiting rooms, stock rooms, 
and a gallery, and adjacent to the north wall of the station 
is the battery charging room, some 86 feet by 130 feet in 
size. This room is 11 feet in height, above it being a 
carriage storage room, supported on 25-inch steel girders, 
The latter is reached by two electric vehicle elevators. The 
charging room is filled with tables on which the batteries 
stand while receiving their charge. There is room for some 
200 of these tables, about 150 being installed at present in 


(^H SS - 
é к===== — 


1717.117 г) 
SCALE ВУ INCHES, 


Fia. 29.—Srpm amp Enp ErgvAmoNS or Exzoraro BROUGNAM. 


into holes in the table legs keep them in place, although they 
are not bolted down in any way, and may, therefore, when 
rotted by the acid fumes, be readily picked up and removed 
by the crane serving the room. Mounted upon them are four 
simple U-shaped pivoted castings, the weight of the battery 


coming down on the short leg of the U, causing the contact 
attached to the longer leg to bear against the contact terminal 
of the battery tray. One pair of diagonal contacts is cross- 
connected, so that the two groups of cells (48 in number) are 
connected up in series for charging. The battery charging- 
room is enclosed except at its ends, and is ventilated by а 
48-inch exhaust fan drawing air from the middle of the 


room. 

The tables are supplied with current through 12 conductor 
lead-covered cables below the floor level, from what are 
known as the indicator boards. These are slate panels, each 
fitted with two pilot lamps, eight simple solenoidal ammeters, 
and eight four-position rotary switches. Each battery table 
is supplied with current through one of these switches and 
ammeter, the latter consisting simply of a vertical plunger, 
supported on a helical spring and surrounded by a solenoid, 
which tends to draw it down. Attached to the plunger is 
а carbon disc, which strikes one contact when the current 
reaches 50 amperes, this contact closing the cironit through 
the green pilot lamp. If the current falls below 10 amperes 
the disc rises to a point at which it strikes a contact, illu- 
minating the red pilot lamp. In this way the lamps give 
positive visual indications, which can be seen from any 
of the charging room, that one of the batteries attached to 


— 
—— 
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Fig. 8.—Exmp Exsvation, PLAN amp Cross-Sxcorion OF CONTROLLER. 


eight regular rows | wise of the room. The tables con- 
sist simply of strongly wooden structures put together 
with wooden dowel pins, no iron whatever being used in their 


construction, and painted black with P. and B. compound. 
Iron dowel pins projecting upwardly from the cement floor 


that panel is receiving either an excessive charging current 
or one which should, to economise time, be increased. The 
current supplied to the batteries is adjusted by the four- 
position rotary switch, the four different positions connecting 
the battery terminal respectively to four bus bars with 
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voltages differing from each other by about 5 volta. 
When a battery is first brought in for ing it is con- 
nected to the bus bar giving the lowest voltage, and when 
on this bus the charging current becomes less than 10 
amperes the red lamp is illuminated. The attendant then 
tarns the switch to throw the battery on to the next higher 
bua, and во on until, when the red lamp sbines on the 
highest voltage, the charging process is complete and the 
battery may be removed. Since one pair of pilot Anys 
nerves fo- the eight tables connected to the one panel of the 


indicator board, some means muet be provided for preventing 
апу indicating solenoid from illuminating the red lamp when 


there is no battery on the corresponding table, and conse- 
quently no current in the solenoid. This is accomplished by 
means of a pair of contact rings attached to each rotary 
switch, the contact bearing thereon cutting off the lamps 
from the contacta of the corresponding indicator when the 
switch is on open circuit; thus the lamps indicate only for 
tables in actual service, and if more than one table is in ser- 
vice on one indicator board the attendant can readily tell 
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Fia. 4.—CONTROLLER COMBINATION. 


which one is affeoting the lamps by а glance at the ammeters. 
One-half of the indicator boards is supplied with current 
from the positive side of the three-wire 240-volt system ; the 
other half from the negative side, and the demand for cur- 
rent is equalised between the two sides by the simple process 
of running in no nentral. On this acoount the 

current taken on the positive side must, of course, equal that 
on the negative side, and on whichever side there are fewer 
batteries the rate of charging will be more rapid. When, 
however, the station is fully loaded, it will be a simple matter 
to equalise the number of charging tables in use on the two 
sides of the system. 

The current reaches the indicator panels from the main 
board by eight bus bars (four positive and four negative) of 
rectangular cross section, varying from } x 1 inch to 
2 х 1} inches. This board is а handsome structure of Ver- 
mont marble divided into nine panels and inolosed in a glass 
case to keep out acid fumes. One of the panels controls the 
various light and motor circuits of the station, the other 
eight supplying the eight bus bars referred to above. The 
voltage differentiation is obtained by means of two boosters 
coupled to one motor, which give the highest voltage on the 

tive and negative sides respectively, the next highest 
ing that of the supply mains themselves. The two lower 
voltages are obtained by passing the current throngh large 
enamel rheostats, the resistance of which сап be varied by 
hand. The panels each contain an illuminated dial Weston 
voltmeter and ammeter, and a Bristol recording voltmeter 
and ammeter. A voltmeter switch on each panel allows the 
Corresponding indicating instrument to be connected to 
measure up the voltage on the incoming supply bus, or the 
bus attached to that panel. Below the measuring instru- 
ments are a single-pole switch and a circuit breaker. The 
latter is fitted for an underload release as well as the cus- 
tomary overload. The underload release is effected by a 
magnet energised by a winding above the other parts of the 
breaker, the armature of which is attached to a pin which, 
shortly after the armature ія released, strikes the trigger in 


such a way that it is tripped just as thongh struck by the 
regulation overload device. Qurrent is supplied from the 
underground mains of the Edison Electric Illuminating 
Company over two independent services, the incoming cables 
having a cross section of 1,250,000 cm. The Edison Com: 
pany a station only about 600 feet away, so that the drop 
but slight. 


HANDLING THE BATTERIES. 


The design and construotion of the machinery for removing 
the batteries from the carriages and placing them upou the 
charging tables and vice versd was no easy task. The trays, 
with their accumalatora, weighing about 1, 300 lbs., must be 
pulled from a position on a spring-supported wheeled vehicle 
and марио to any one of 200 positions in the charging 
room, and vice versá. As may be seen, this manipulation is 
more difficult than the removal of battery trays hung under 
а street car truck, as in the latest designs of battery traction 
equipments, sinoe the tray must be moved ont horizontally 
to and from its place instead of vertically. The manipula- 
tion resembles more than anything else the handling of steel 
billets in the reheating furnaces of rolling mills, but the 


apparatus must be more elaborate than in the latter case, 


owing to the necessity of working with a movable wheeled 
vehicle, the body of which is mounted on springs. 

To make the operation clear, the course of the battery 
from the time it arrives in an exhausted condition in ite 
vehicle will be described. The vehicle is first moved 
on to a platform, of which two are provided in front 
of the end of the battery charging room, with its bat- 
tery end towards the latter. If the vehicle is a hansom 
it is backed in; if a brougham, it runs in a forward direo- 
tion, the door through which the battery is removed being 
open in either case. The platform on which the vehicle runs 
is divided into two parts, on one of which rest the forward 
wheels, and on the other the rear wheels, these two parts 
being laterally and independently movable. Once on this 
platform, a long horizontal shoe is advanced toward each side 
of the vehicle bytwo hydraulic cylinders, the shoe being of a 
proper height to push against the wheel hubs, centring the 
vehicle, which moves without slipping of the wheels, owing 
to the movable nature of the platforms below it, into the 
proper position. The vehicle is then backed iu until heavy 
iron straps on its advancing end catch in latches projecting 
from the table, toward which it advances, When іа the 
proper position two hydraulic cylinders below the sliding 
platforms lift their cross-heads through the floor—in which 
are provided hinged slats to allow this motion—and pick up 
the body of the vehicle, raising it off from its spring to a 
fixed height independent of the load. This is necessary, 
since, if it were not done, the removal of the heavy battery 
would allow the vehicle to jump up, making the level of the 
DAT compartment dependent on the condition of the 
springs, &c. 

The body being raised to the proper height, there advances 
toward the open door of the ary chamber a hook 


attached to the piston of a horizontal hydraulic cylinder. 


This latches into the frame of the battery tray, and 
on the application of pressure the latter out on to what 
is known as the conveyer table. The latter consists of a 
runway across the whole front of the battery charging room, 
equipped with a chain conveyer with frames attached thereto 
on which the battery trays may be carried to any desired 
position along the table. 

Above the table is an 8-ton orane, its bridge spanning 


the battery ing room, and carrying, instead of a 
trolley, eight hooks or grabs. Any опе of these hooks 
may be made to descend and catch under the two 


sides of the battery tray and lift the latter to a level 
immediately below the crane bridge. The crane then 
moves as a whole down the length of the battery room to a 
position over the battery charging table on which it is 
desired to deposit the tray. In lowering the hooks the tray 
is 1 its own weight closing the contacts for charging 
its cells. The crane may be then removed to any other 
position, its eight hooks moving respectively over the eight 
rows of charging tables up and down the room and enabling 
one tray of batteries to be picked up from any one of these 
rows each time it passes over them, Returning to the position 
over the conveyer table, the batteries may be lowered on to the 
latter and moved along until they arrive аба position opposite the 


' 
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. vehicle to be loaded, when they are in turn pushed in by thesame 
hydraulic cylinder which pulls the exhausted seta out. There 
are two platforms on which the vehicles can approach the 
бое table, and, the capacity of the crane being several 
sets of batteries with which it can be fully loaded before it 
moves back over the charging tables, returning again with 
several fresh batteries, it is expected that the accumulators 
in any carriage can be replaced inside of three minutes’ time, 
and a capacity of about 20 carriages per hour can be 
obtained. Carriages have already been loaded in 34 minutes. 

The various movements of the conveyer table, crane, hoist, 
&о., are effected by electric motors, all of which, some 14 in 
number, are of the same make and size, 5 horse-power, £0 
that their parts are interchangeable. The conveyer table 
and bridge mechanism of the crane are each fitted with a 
reserve motor for emergency use. Beside the two loading 
platforms in front of the conveyer table, there is a third in 
reserve fitted to unload on to a small car, on which the bat- 
teries can be wheeled under any hook of the crane. The 
whole plant is interlocking, the conveyer table motor being 
inoperative when the conveying chains are latched, the 
bridge travel motor being inoperative when the bridge is 
latched, and also when any one of the hooks is down. 
Everything can be manipulated from one platform which 
hangs from the crane to a position near the grourd, running 
in an isle down the middle of the battery room. When 
the crane has advanced to a position over the conveyer 
table, the controlling handles of the latter and the valve 
spindles of the various hydraulic cylinders are within easy 
reach from the platform, so that one man alone can handle the 
batteries from the vehicle to the charging tables. The 
various movements are well equipped. with braking 
mechanisms, the hoists and conveyer table having electric 
brakes, and the bridge travel a hand brake. The conveyer 
table is also fitted with limit stop switches, to that if the 
attendant is carelers and leaves the conveyer running, in 
which case the trays thereon would be tipped off the end, 
the switch arm is etruck by the eT tray, which cuta off 
the current and applies the electric brake. 

Water preesure for the various hydraulic cylinders is sup- 
plied by a triplex pump belted to a motor similar to those 
‚ оп the crane, conveyer table, &c. A 36-inch tank about 
9 feet high gives an ample air cushion, the water pressure 
being 150 Ibs. to the square inch. A Mason by-pass valve 
is now in nse to prevent the pressure rising too high, bat 
there will be substituted for this an automatic motor con- 


troller which will start and stop the motor at such times as 


to maintain the proper water pressure. 

The work wes designed and carried out under the direction 
of Mr. G. Herbert Condict, who previously bed similar 
` experience in designing the charging station of the Chicago 
and Englewood storage battery railway. Mr. Condict was 
assisted in this work by Mr. A. W. Gilbert, who acted as 
superintendent of construction. s 


An Austrian Mechanical Stoker.—The Revue Indus- 
` trielle describes a mechanical stoker of somewhat novel 
make. It consists of two systems of transverse bars. One 
set is hollow, and they are supported at each end upon longi- 
` tudinal hollow bearers, the joint being made with asbestos. 
' A current of air can thus 
bars for refrigerating them, and even water vapour may be 
thus circulated. The seoond set is also placed transversely 
between the other bars. These second bars are pierced, and 
they can be moved to and fro. As they point in croes 
` section upwards and forwards, a sliding motion implies that 
they alternately move up into the fire which they push for- 
` ward every stroke, and then they retire and allow the fire to 
settle on the first set of bars. The fire is thus gradually 
crept forward.’ The feeding of the furnace is ру созад of 
the well-known sliding plunger from a hopper. The longi- 
tudinal bearers are divided up by transverse webs in such a 
way that the current of cooling air is made to travel in a 
zig-zag direction through all the first set of bars, finally 
escaping at an opening in front of the fire. It is claimed 
that the furnace is a preventer of smoke and very economical, 
and that the English Admiralty have decided to give it a 
trial. We do not ourselves see anything very novel except, 
perhaps, in the sloping bars and the movement of the 
ulternate bars and the method of creeping the fire forward. 


sent round the whole of the 


PRESTON’S INVESTIGATIONS ON THE 
ZEEMAN EFFECT. 


In the end of 1896, Dr. P. Zeeman, a young Dutch physicist, 
while working in the labofatory at Leyden, made the im- 
portant discovery that the bright lines of the 
were broadened when the source of light was placed ina 
strong magnetic field, „ reus 

This interesting phenomenon was immediately taken up 
by the theorists; and Prof. Lorentz, amongst others, sucoess- 
fully attacked the subject, and deduced from his theory of 
the ed e atom, two remarkable conclusions. His theory 
indicated that each bright line of а line spectrum should be 
converted into a doublet, when the souroe of light was viewed 
along the lines of magnetic force, and into a triplet when 
the source of light was viewed a£ right angles to the lines of 
magnetic force. Moreover, the theory predicted that each 
line of the doublet would be circularly polarised, bat, in 


opposite directions; and that all the lines of the triplet 


would be plane polarised, the plane of polarisation of the 
two outer lines being the same, and at right angles to the 
plane of polarisation of the middle line. Zeeman verified 
experimentally most of these predictions of theory, thoogh 
the visible separation of the lines into triplete appears to 
have been first effected by Mr. T. Preston in the experimenta 
which he recently described at the British Association, and 
which we propose to describe in this article. 

A rough sketch of the Lorentz theory will be of use in 
understanding Preston’s results. Each molecule or atom of 
the substance emitting light, is assumed to have a emall 
electric charge, e, and to revolve in an ellipse under the 
action of an elastic central force proportional to the distance 
from the centre. The rapidly rotating electric charge vill 
be acted on by a etic field, as if it were an electric 
current, .¢., the path of the electrified atom will move во as 
to cut lines of force. An electrified atom revolving in a 
plane at right angles to the lines of force, will therefore have 
Its periodicity increased or diminished, acoording as the 
electro-magnetic force increases or diminishes the central 
force originally acting on the atom. If, when the electrified 
atom rotates in one direction the central force acting upon it 
is increased, then when it rotates in the opposite direction 


_ this force will be diminished. The only circumstance, there- 
fore, which determines the periodicity of transverse electric 


waves viewed along the lines of magnetic force, is the direc- 
tion of rotation of the electrified atoms or molecules which 
give rise to these waves. Hence arises the circularly 
polarised doublet, seen when the light is viewed through the 
spectroscope along the lines of magnetic force. | 
When the light in the magnetic field is looked at across 


_the lines of force, the resulta are different. The motion of 


a rotating atom, e, may be resolved into a straight oscillation, 


A" B', parallel to the lines of magnetic force, and a rotation, 
a’ в’, on a plane at right angles to the lines of 0 
force. As we have seen, the frequency of the motion in the 
plane at right angles to the lines of magnetic force is either 
increased or reduced according to the direction of rotation 


of the atom. The oscillation of the atoms along the linee 
etic field, since the path 
‘of the atoms nowhere cuts lines of foros. 


of force is not affected by the m 
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The light proceeding from the source at right angles to 
the lines of force will, therefore, be made up of two kinds 
of transverse waves, namely, waves parallel to the lines of 
force whose original frequency will not be affected by the 
magnetic field, and waves at right angles to the lines of 
force, one-half of which will have their frequency less, and 
the other half of which will have their frequency greater than 
the initial frequency. These are exactly the conditions which 
will cause the spectroscope to resolve a single bright line into 
three, of which the two outer lines will be plane polarised in 
a direction at right angles to the plane of polarisation of 
m e diag fi will perhaps help to fi 

study of the diagram, fig. 1, will perha p to fix our 
ideas of what takes place in the magnetic feld. The atoms 
or molecules of the incandescent substanoe may be divided 
into two classes, according to their direction of rotation. Let 
A B and C D represent the elliptical orbits of two such atoms, 
ing in opposite directions; these orbits may be chosen во 
that one is the reflection of the other in an imaginary plane 
mirror, M M. N, 8, are the poles of the magnet and lines of 
foros passing through the orbits, A B and с р are represented 
by dotted lines. The orbit А B may be resolved into a straight 
oscillation a” в" parallel to the lines of force, and an elliptical 
or circular orbit a’ B'in a plane at right angles to the lines of 
force; and a similar analysis is applicable toc p. When the 
magnetic field is turned on, the periodicity of the rotation in 
the orbit a’ в’ is, вау, increased, and that in ор is 
iminished, but the rate of oscillation along a” в" and с'р" 
remains unchanged. If visible, the orbits a B and ср 
would appear to rotate abont the lines of force in opposite 
йош. 


The following mathematical investigation of this theory, 
due to Larmor,* will interest those who may desire a more 
exact statement. Let it be assumed that an ion e, of mass M, 
describes an elliptical orbit about a centre of attraction 
корно to the distance of the ion from this centre, 


(x, y, 2) = — а (zy 2) 


and the frequency of oscillation = YT] 


Now introduce a magnetic field н, in the dir ction (1, m, n) 
and the equations become 


2 = — а? 4 + Е (ny — m2) 
y = — у + (12 n ) 
2 – аг + Е (тх – ly) 
eH 


where k = in which ¢ is the velocity of radiation. 


м e 


To obtain the frequencies p/2 x of the oscillations thus 


modified, we make as usual (z y 2) eie, and this gives, after 
easy reduction, an equation for p, 


G! - ир (ә — a) = 0. 


Thus corresponding to each original period represented by 


P = a, there are three modified ones :— 


р = а, 
and b A. Ер — а? = 0. 
When k ів very small, | 
p=a t+ sa AIK, 
ot р= а + К. | 


Each vibration period will consequently be tripled, and the 
modification thus produced is th 
orientation of the orbit with respect to the magnetic field. 

The oscillation as modified by the magnetic field will be 
brought back to its original aspect if the observer be attached 
to a frame which revolves with angular velocity } * 
ot e H;2 Mc’, round the axis of the magnetic field. In a 
circular orbit described one way round this axis the apparent 
rotation will be retarded, in the other way, accelerated ; in a 
linear oscillation along the axis there will be no alteration ; 
hence the three frequencies. 

So much for theory; but are these remarkable results 
confirmed зр рааш ? This is the question which Mr. 
T. Preston, M. A., has set himself to answer. The answer is 


5 a Phil. Mag., p. 503, 1897. 


e same whatever be the 


that, in general, the prediotions of the theory are verified by 
experiment, but there are a considerable number of as yet 
unexplained deviations. 

For obtaining his line spectrum Mr. Preston used an excellent 
Rowland concave grating mounted in the Physical Laboratory 
of the Rcyal University of Ireland. This instrument is of 
the usual type, having a radius of 21:5 feet, and is ruled 
with about 14,488 lines to the inch. It is fitted with а 
camera box which takes a photographic plate 50 cm. long and 
6 om. broad, so that a length of the spectrum equal to half a 
metre approximately can be photographed at a single 

re 


Possessing this fine instrument, Preston decided to 
photograph the results, in addition to making observations 
by the eye. Photography enabled him to obtain a perma- 
nent record of a considerable number of lines simultaneously, 
bat had the disadvantage that it did not indicate rapid 
changes ; thes» were best examined by the eye. 

Though Dr. Z»eman distinctly states that he obtained a 
tripling of the spectral lines when the source of light is 
viewed across the lines of magnetic force, and a doubling 
when it is viewed along the lines of force, yet these results 
were obtained only after the theory of the phenomena 
pointed in this direction, and other reliable observers in- 
vestigating the same lines have expressed the opinion that 
when viewed across the lines of force a doubling like a 
reversal, or a broadening combined with a doubling occurred. 
As far as Preston is aware, all these observers have failed to 
obtain distinct triplets when the light is viewed across the 
lines of foroe, that is, they have not succeeded in separating 
the constituents sufficiently to enable them to decide what 
the exact composition of the modified spectral line is. By 
placing a Nicol’s prism in the path of the light, it has been 
determined that the central part of the modified line is plane 
polarised, and that the edges are also plane polarised, but in 
a plane at right angles to the plane of polarisation of the 
middle part. Thus, with the nicol in one position, the 
middle may be cut out, leaving the two border lines, and 
with the nicol turned through a right angle, the two border 
lines may be removed, leaving the middle portion alone. 
It is to be remarked, however, that observations of this 
kind, although they are in accordance with the supposition 
that the modified line is a triplet, yet they do not actually 
prove tripling, pure and simple. For this purpose it is 
necessary to obtain high resolving power, and a magnetic 
field strong enough to separate completely the constituent 
parts of the modified line, 80 that each can be observed 
Beparately, without the complications attending the overlap- 
ping of others, 

Preston failed in his first experiments in tripling the lines, 
but finally succeeded by pushing the pole-pieces of his 
magnet very close together, and working with a very short 
spark as a source of light, in obtaining photographs which 

owed the triplets with a magnifying glass. With a more 
powerful electro-magnet, lent him by the Rt. Rev. Monsignor 
Molloy, he was able to obtain photographs which showed 
triplets visible to the naked eye, without any magnification 
whatever. It was with this latter gd sores that t^t. ex- 
periments were made, the results of which we now proceed 


to give. 
(To be continued.) 


| HOW TO DESIGN A DYNAMO. 


WE must now make some preliminary calculations to see 
whether or no the armature we have designed in the last 
section will overheat. 

There are two sources of heat in an armature under load, 
viz., the core loss and tbe wire loss. The core logs, in turn, 
consista of two parte, that due to eddy currente, and that 
dae to hysteresis. The loss by eddy currents it is impossible 
to calculate. It depends upon the specific resistance of the 
metal, the degree of lamination of the core, the quality of 
insulation of the laminations, conditions which it is very 
hard to determine, and even if they be known, the formule 
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will be highly empirical. Fortunately, eddy current losses 
are usually slight. 

Hysteresis, on the other hand, is very readily calculated 
by the aid of appropriate tables. These tables, which are to 
be found in many reference books, usually give the loss in 
watts, per cycle, per second, per cubic inch of iron, for the 
various densities of magnetisation. We must, therefore, 
calculate the number of cubic inches of iron in the varioas 
parts of our armature, and determine the magnetisations to 
which they are subjected. The teeth we already know to be 
substantially trapezoidal in section, with an altitude of 695°8 
mils, and we can readily compute the average width, which 
we will find to be 211 mils. This gives a section of °1466 
square inch. Maltiplying this by 11, the length of the 
armature, we obtain tbe volume of one tooth, and by 42, we 
obtain 67:75, the volume of all the teeth in cubic inches. 
To find the maximum flux to which these teeth are subject, 
it is necessary to compute the area of each tooth at the root. 
The dimensions, as we already know, are °1585 inch wide 
by 11 inches long. We must now assume a polar arc, in 
order to find how many teeth are doing duty in carrying the 
flux. The poles are commonly supposed to cover two-thirds 
of the armature, the remaining one-third being split up ipto 
gaps between the pole-tips. "Therefore, one-third of the teeth 
are carrying the total flux—that is, practically 14 teeth are 
carrying the total flux of 3,095,240. The effective area of 
the roots of the 14 teeth is 24°4 square inches, and hence the 
density ів 126,500 lines per square inch. Referring to tablee, 
we find tbat the number of watts loet per cycle per minute in a 
cubic inch of iron at that density is ·00047. 

We have 67°74 cubic inches of iron, and as we are ranning 
at 1,500 revolutions, we have 1,500 cycles per minute, the 
total watt loss due to hysteresis in the teeth is 67°74 x 1,500 
X '00047 == 47°7 watts. 

We now come to the hysteresis in the armature body proper. 


That was designed with iron area to oarry 70,000 RM 
er 


square inch. The iron carrying this flux isa hollow cylin 
about 5:1 inches in external diameter, by 1} inches in internal 
diameter, Its volume is, therefore, 211:8 cubic inches, and 
pP yng amia methods, we find the loss in this part of the 
соге to be 63:4 watts. 
We now pass to the calonlation of the wire loss. The length 
of each turn consists of a loop, the sides of which are each 
11 inches, and the ends about 74 inches. Although the 
armature is 64 inches in diameter, we must add a certain 
amount on account of рш of the ends. This makes 
the total length of loop 37 inches. We have 84 such loops, 
giving a total length of wire on the armature of 84 x 37, 
or 8,108 inches. We selected in the first place No. 8 Brown 
and 8 wire, and the resistance of such a piece of wire, 
computed from the wire tables, is *168 ohms. The current 
circulating in this wire at full load is 274 amperes, and the 
loss in watts is obtained by squaring the current and multi- 
lying by the resistance, and will be found to be 128°1 watts. 
e must now refer to practical experience, and that tells us 
that if the armature losses do not exceed 1 watt per square 
inch of radiating surface there is no danger of overheating. 
The armature consists of a V daran which in its completed 
state will be about 12 inches long and 6} inches in diameter. 
The surface of such a cylinder is 312 square inches, giving a 
radiation of about 75 watts equare inch. This shows 
that thearmature is very suitably designed for its work ; in 
fact, it would carry a substantial overload without trouble. 


We must aleo remember that we have figured very liberally . 


in making this calculation. We have, for instance, assumed 
for the total density throughout the teeth that at the 
narrowest section, which is not strictly the fact, and we 
have also figured the armature as a solid mass of iron, 
whereas it is made up of Jaminz, and the assumption that it 
was solid erred perhaps within 5 or 6 per cent., according to 
the thickness of the insulation between the plates. It is, 
however, always best to figure in this way, for calculations on 
hysteresis loss are apt to be thrown many per cent. astray, 
due to the fact that iron is not at all uniform iu this respect. 
In fact, it may easily be that of two samples, apparently 
similar, one will consume twice as much energy as the other, 
when subject to a certain cycle of magnetisation. 

It is not the purpose of these leasons to take up mechanical 
points in design and construction, but simply to show how 
to determine magnetic and electrical dimensions, We may 
now summarise the following for our armature :— 


Core disc, external diameter... 6} inches. 

Oore disc, internal diameter... ц „ 

Number of slots 

Width of siot ... vis 225˙5 mils. 

De th of slot eee eee eee 695:8 9,9 

of slot insulation ... 95 

Bize of armature wire dis No. 8 Brown & Bbarpe. 

Number of wires per slot... so Aer wA 4 

Total number of wires si sie dis s 168 

Number of bars in commutator , es dus 49 

Before finally acoepting this design we must make one 
more precautionary calculation, that of the peripheral speed. 


To do this we, of course, multiply the circumference in feet 
by the number of revolutions per minute, obtaining a peri- 

eral speed of 2,550 feet per minute. A conductor velocity 
under 4,000 feet per minute is issible in such an arma- 
ture, and hence we may regard the design as satisfactory and 
proceed to the field magnet calculation. 

In calculatin dr field magnet we must first determine 
what material be used; something about its 5 
permeability, and similar matters. We must further deter- 
mine what is known as the leakage ooefficient. It is a fact 
that of all the lines generated in a field et frequently 
one-third, or sometimes as much as one-half, are lost in 
leakage; and the ratio of the total flux to the useful flux is 


therefore follows that we must generate in the field magnet 
1°6 times the number of useful lines we use in the armature, 
which will amount to 4,952,384 lines of force. We will 
further assume that the field magnet be a steel casting, 
which can be comfortably worked at 90,000 lines to the 
square inch, without using excessive magnetising power. 
The area of the field magnet waist must be therefore 55:02 
square inches, and if we assume this area to be circular, it 
will have a diameter of 8°36 inches. The next question is 
the length of this magnet waist. 

From a theoretical point of view, this magnet waist should 
be just long enough to allow the requisite number of ampere- 
turns to be wound upon it, for any added length increases 
the length of the magnetic circuit. Practically speaking, 
such a construction is а mistake, because it is frequently 
desirable to rewind the field magnet and frame for other 
voltages and capacities, and some flexibility in the size of the 
bobbin that may be put on is highly desirable. Moreover, 
the reduced length of the magnetic circuit, obtained by 
carefal calculation, would only diminish its reluctance a very 
few per cent., and the gain in magnetising energy would be 
almost microscopic. 

We may take as a reasonable assumption, for the 
of preliminary calculation, that the total reluctance of the 
magnetic circuit is equal to double the reluctance of the gap 
space. This proportion obtains in good dynamo design. The 
reluctance of the gap space has already been determined by 
our previous assumptions, 

Its area is practically equal to the area of the polar faces, 
and its length is the minimum length that mechanical con- 
ditions will permit, and may in this machine be as close ss 
„oth of an inch. If, therefore, we multiply the total number 
of lines of force by this length in inches and divide it by 
the area and multiply that result by 312, a constant which 
transforms C. G. S. magnetising force into ampere-tarns, and 
also takes into account English measures, we shall obtain the 
number of ampere-turns necessary to force the flux through 
one of the As there are two gap spaces we must 


double this pee 'The calculations are shown below :— 


| 5 х 81416 x 11 
Area of pole piece = “> ~ 79. 
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8,095,240 х °05 х 3131 
75 


Ampere-turns both gaps — 1, 396. 


Ampere-turns — 648 for one gap. 


If we take double the ampere-turns necessary for the gap 
spaces we shall find the total ampere-turns to be 3,792, and 
we are ready to determine approximately the size of the shunt 
wire necessary to produce this magnetisation, and from that 
to gain an idea of the size of the field coil. 

It is to be understood that these calcalations are pre- 
liminary, and, having thus obtained the dimensions, it will 
be necessary to review the latter carefully, and modify them 
where they are objectionable. Such methods as this are fre- 
quently used in dynamo design, and in all other cases where 
results that are opposed to each other are desirable. Thus 
it is desirable to have low speed, small exciting current and 
minimum armature reaction. Low speed demands strong 
field and many armature conductors. Small armature reac- 
tion, on the other hand, requires few armature conductors, 
and strong field requires large exciting current. It will be 


, therefore, to subsequently adjust these conflicting 


necessary 
conditions to a happy medium. 


ATMOSPHERIC RESISTANCE TO TRAINS. 


THe resistance to the motion of trains due to the atmo- 
sphere is, and always has been, s doubtful point. The only 
generally-accepted fact has been that the effect of side wind 
is more serious than head wind, and close coupling or 
vestibuling seems to be accepted as offering less resistance 
than wide conpling. 

Prof. Goss, of Purdue, has been investigating head resist- 
anoe, and has communicated his results to the Western 
Railway Club. The experiments involved the use of a 
rectangular conduit in which a current of air could be main- 
tained, and in this conduit model cars were exposed to the 
air current either singly or in series as a train. We shall 
endeavour to extract the pith of a somewhat lengthy paper, 
while at the same time expressing a doubt as to whether a 
train at rest in a current of air can rightly be held to bear 
a strict resemblance to a train in motion through unoon- 
fined air. It seems to us that the conditions are quite 
different. The conduit employed was of wood, 20 inches x 
20 inches cross section and 60 feet long. It was smooth 
varnished inside, and supplied with air by afan capable of giv- 
ing a T up to 100 miles per hour, the velocity being 
determined by Pitot's tubes, The relation of the water 
gauge and air velocity being expressed by the equation 
v = 2 g h, where v is velocity in feet per second Л is water 
gauge in feet translated into terms of the density of the 
stream to be measured. We need not repeat the observa- 
tions as to the air eddies and so on, suffice that the experi- 
menta were made in a part of the tube where the flow had 
steadied itself into straight lines. The models used were to 
3nd scale of a box car, ог 124; inches long, 33 inches wide, 
and 44 inches high. The experiments showed that in every 
case the force tending to displace the model, as measured by 
the dynamometer balance, was less than the calculated wind 
pressure multiplied by the cross sectional area. Approxi- 
mately it is about half what calculation would indicate. 

Where two models were exposed together, the pressure on 


the first was about 40 per cent. of the calculated amount, due 


probably to the absence of suction, which was taken by the 
second model. 

On the second model the pressure was 0°14 of the calcu- 
lated amount, so that the joint effect on two models was little 
greater than that on one model, or 0°54 as against 0°50. The 
resistance of the first model always seems to be the same, no 
matter how many models followed it. The head resistance 
seems thus to be sim 
only, and is, approximately, 0`4 of the calculated force based 
on the pressure equivalent of the velocity multiplied by the 
cross sectional area. | 

The force upon the last model becomes less as the train is 
lengthened. Thus with two models, the end one takes 0°14 
of its supposed amount; with three models, the last one 
takes 0°13, and with five models, 0:12. With 10 models, the 


ply a function of the velocity of current - 


resistance comes down to about 10 per cent., and it is still 10 
per cent, for 25 models, showing that beyond a given length 
the number of vehicles has no further reducing effect. 

In all trains the second model is exposed to less resistance 
than any other, but all other intermediate models seem to 
have met an equal resistance wherever placed. 

Thus, in a 10-model train the cars from third to ninth, at 
64 miles velocity per hour, the force in pounds was 038, 
*038, *040, °038, °089, 040, "089, or between 3:8 and 4 per 
cent. of the amount calculated from the pressure and cross 
section. | 

The side friction of a train is thus seen to be a constant 
function of the velocity. It would appear, therefore, that 
train resistance is made up of a head resistance and a tail 
resistance, and a side resistance, which is dependent upon 
and a function of train length. 

The following equations are deduced from the observations 
where a is the force in pounds acting upon the model, and v 
is the velocity in miles per hour :— 


For single model. „% AY = 0000116 у? 
» first model of a train . @ = 0:000097 v? 
»" last model . @ = 0:000025 v? 
ГТ] model "TI! ҮТ) a, = 0 000008 у? 
» any intermediate m . @ = 0000010 у? 


Of course these equations are nob of general value, as they 
are based on particular models. 
Reduced to 1 square foot area when P is the pressure in 


V miles per hour, we 
ve. 


For the Pitot gauge P = ‘0025 v? 
» one model alone e. PI = 0012 v? 
„ 3186 model * Ру = 001 v? 

„ last model х, . P, = 00026 у? 
» second model ... e. P, = '00008 v? 
„ any intermediate model . P, — '0001 v? 


As the models were only „nd of actual car sizes, the re- 
sistanoe of a full-sized car would be л = а x 32?, or А = 
1,924 a, or approximately for A in pounds, v in miles per 


hour | 
41 = ‘119 v? 
Ау = 99 v? 
А; = 026 v? 
4, = 008 yv? 
4; = '010 v? 


The first car may be taken as the looomotive, the second 
car as the tender. These two vehicles, at 40 miles per hour, 
will offer a resistance of 200 lbs, when running alone, 
174 lbs. when heading a train. A train of engine and 
tender and 20 cars will require a tractive force of 520 lbs. 
at 40 miles velocity. The cars alone behind the tender call 
for 346 Ibs., and во on. Passenger cars are looked on as 
equal to a couple of freight cars, and treated accordingly. 

The author considers that the experiments justify him in 
concluding that his results may be applied with reasonable 
accuracy to full size cars, and from the foregoing equations 
he deduces a table of resulta for various speeds, which we 
give :— 


Engine and tender Engine and tender running 
running alone. at head of train. 
Speed miles 
per hour, 
Traction. Horse-power, Traction. Horse-power. 
10 13 0:35 11 0°29 
20 52 2°8 44 2'3 
30 117 9:4 99 7'9 
40 208 22:0 176 19 
50 325 43 275 37 
60 468 75 396 63 
70 637 119 539 101 
80 822 178 70⁴ 150 
90 1,050 2 891 214 
100 1,300 347 1,100 
These figures, if correct, point to very considerable powers 
at high velocities, considerably more, indeed, than many will 


much їп certain quarters, though, it must 
out sufficient reason. 

Simplifying to two significant figures, the calculable 
resistances may thus be set down :— 
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For locomotive and tender alone *. 4 = 13 và 
j к „ at head of train a = 11 v. 
" ]ast freight cat ese "PM ... А = 026 vi, 
„„ last passenger car "E Sus . . А = ‘096 vs. 
» each intermediate 33 feet car ... А = 01 v? 
" 66 fect car „% А = 02 v, 


For train of freight cars, engine, and tender— 
А = (18 + 01 о) v? where c is the number of cars. 
The same for freight cars alone following engine— 
А = (016 + °01 с) v?. 
For passenger train— 
А = (113 + '02 с) v?. 
For same not including епріпе— 
А = (*016 + *02 с) v’. | 
For any train passenger or freight with locomotive 
A = '0008 (L + 847) v? where т, is the train length iu feet. 
For any train following, but not including locomotive, 
A = 0003 (1 + 53) v?, where Г is the total car length. 
These figures are, of course, only applicable to American 
practice, with steam locomotives and cara; but no doubt 
they can be fitted to cars of any size. "They are deduced 


from car models of qu nud scale, aud are fully as likely to be 
correct for small cars as for full-sized steam railroad cars. 


The figures generally do not indicate very serious power 


absorption at small speeds. Still, even 94 horae-power, at 
80 miles per hour is coming within the range of ordinary 


electrical work and speeds, and may be worth reducing it 


such things as pointed prows have any real value in this 
direction. | 


RONTGEN RAY THEORY. 


IN his presidential address at Bristol, Sir W. Crookes said 
that while the general opinion of physicists seems to be 


settling towards a wave or ether theory, an opposite drift is 
apparent with respect to the physical nature of the cathode 
rays.” А paper in the S2ptember number of Wiedemann’s 
Annalen (p. 74), by Herr Walter, of Hamburg, on the nature 
of the Róntgen rays, shows that the settling towards the wave 
theory is by no means universal. Starting with Crookes’s 
theory, that the cathode rays are a stream of charged par- 
ticles moving at a high velocity, Walter assumes that the 
Róntgen rays are the same particles after they have com- 
pletely lost their electric charge by their impact on the anti- 
cathode. Walter cites many characteristic differences 
between the cathode and Röntgen rays which can be 
deduced from this theory. The cathode particles having an 
electric charge are deflected by the magnetic field; the 
Róntgen particles, тое no charge, are not deflected. The 
superior penetrability of the Rontgen rays is explained by 
the circumstance that the unelectrified particles are less 
attracted by the electric charges on the particles of the bodies 
through which they pass, while the ск cathode particles 
are very soon pulled into oollision. Measurements have 
shown that the ratio of the charge to the mass of a cathode 
rticle is about a thousand times as great as the same ratio 
in the electrolytic ion. | . 
Seeing that the only difference between cathode and 
Röntgen rays is the presence or absence of an electric charge, 
it is to be expected that many of their properties will be 


the same in kind, if not in degree. Now it is well known 


that botb kinds of rays excite phosphorescence (Villard 
has even observed that the phosphorescent screen becomes 
“tired” under the action of X rays, as glass becomes “tired” 
under the action of cathode rays) ; both kind of rays act on 
the photographic plate ; both give rise to similar chemical 
reactions. ls a ye d 

The law of diffase reflection has also been found to be 
similar for the two kinde, inasmuch as the efficiency of the 
diffusion depends in both cases on the atomic weight of the 
diffusing material. This has been established by Kaufmann 
for the cathode rays and by Voller and Walter (W. A., 61, 
p. 88, 1897) for the X rays. 

Refraction and polarisation are, of course, impossible 
according to Walter’s hypothesis ; and these have never with 
certainty been experimentally established as properties of the 


X rays. This crucial experimental result has, however, not 
discouraged the advocates of the wave theory. They appear 
to rely on a theoretical result deduced from Helmholtz’s 
theory that there is one special frequency at which light 
waves would not be refracted. Why X rays should always 
have this particular frequency has never yet been 
explained. 

The fact that the absorption of X rays should be approxi- 
mately proportional to the atomic weight requires no 
explanation with the emission theory; but one circumstance 
in connection with absorption is of special interest in ita 
bearing on this theory. The magnet shows that cathode 
rays are not homogeneous; and the perfectly satisfactory 
explanation usually given is that the break of the induction 
coil produces in rapid sucoession а series of Е.М.Ев. of 
decreasing amount, The velocities of the charged particles 
driven off by a single break will, therefore, not be all the 
same. It would follow from the present theory that various 
velocities would also exist among the X rays, and abundant 
experimental proof has been given by Róntgen end others that 
X rays of different penetrability (and consequently of different 
velocity) exist in the same beam. 

Walter’s theory is not altogether new; in fact, he himself 
says that he has learned since he worked it out that a similar 
theory was published by Vosmaer and Ortt (Nature, 56, p. 
816, 1897) ; but the theory of these latter physiciste differed 
from Walter's in that they did not assume a complete 
neutrality of the Róntgen particles. In fact, they ascribed 
the want of homogeneity in the X rays to differences in the 
degree of their neutrality. As Walter points out, this 
assumption is untenable, in view of the absence of magnetic 
deflectibility in the X rays. 

An experiment made by Porter appears to tell against an 
emission theory. He found that no difference resulted in 
the photograph obtained when a metal plate through or near 
which the rays passed was charged with electricity. Walter 
admits that this tells against his theory, but contends that 
the absence of electrostatic deflectibility in the cathode rays 
makes it easier to understand why there should be no sensi- 
bility to electrostatic effects exhibited by the electrified 
Róntgen particlee. 


-e 


MODERN ARC LIGHTING PLANT. 


THE American Electrician describes the change-over of a 
central station with steam power into а sub-station driven 
by three-phase electrical power. Last year the Brooklyn 
Edison Company absorbed the Citizen’s Company, and as, 
кооп as they had completed their large station at Bay Ridge, 
they prepared plans to convert the old central station into a 
sub-station, and dispensed with the steam plant. 

The old steam plant consisted of five 400-H.P. triple 
expansion engines and one 1,200-H.P. compound engine. 
They drove, through counterahafte, 20 120-light 1,200 C.P. 
Brush machines, and, in addition, two 150-H.P. bipolar 
Edison motors, operated by current from the low tension 
mains, furnished additional power after 7 p.m., but during 
the day thege were driven as generators. So far, all the 
engines have been removed, excepting three triple expansion, 
retained to drive the machines not yet moved. 

The new plant, inclading synchronous motors, arc machines, 
booster and switchboard, and battery plant, are all placed in 
the space formerly occupied by the steam portion alone of the 
old arc lighting plant. Each new arc generator unit con- 
sists of one G.E. 100 kw. synchronous motor directly con- 
nected to two 120-Brush aro machines. The driving is done 
from each end of the motor-shaft through two four-armed 
star couplings with rabber cushions. The motors are of the 
revolving field type; they run at 750 revolutions, and have 
four poles. The field excitation is 125 volts. 

E ich pole has wound close to the iron a heavy co 
strip, short-circuited on itself, the ordinary field win 
being outside of this copper strip or shield, with its ends 
carried to two collector rings with carbon brushes. The 
stationary armature has a substantial connection board at 
one side near the base, and the leads are brought ont from 
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кн Tea furnished with couplings encased completely in hard 
rubber, 

A three-phase reactance coil is placed in circuit with 
the armature when starting, and cut out by a switch when 
the machine has reached synchronism. This limits the cur- 
rent taken from the line when starting, and the potential of 
the transmission lines remains unaffected. 

The field excitation is also provided with a rheostat for 
adjustment, во that the minimum current input will be taken 
for any given load. These motors take the full 6,000 volts 
carrent from the transmission lines of the Union station 
without any reduction. In 8. z these motors measure over 
all 86 inches х 574 inches x 523 inches x 11,000 Ibs. 
The arc light generatora are four-pole Brash open coil 
machines, rated at 6,000 volta, 6:6 amperes at 700 revolu- 
tions per minute. The armatare is a gun-metal spider, ard 
із wound with a thin steel ribbon paper insulated. The 
total floor spice of two machines with their motor is 19 feet 
94 inches х 4 feet 9} inches. There will ba nine such sets 
in the complete station. The low tension Edison network is 
fed from a battery fed at 125 volts by rotary converters, 
which receive current transformed down to 88 volts by 
static transformera fed by the 6,000-volt current of 25 
cycles. The three static traosformers are of 150 kw. 
n eacb, and are cooled br air-blast furnished by a 
1-H.P. bipolar ironclad motor. The two rotary machines are 
each of 200 kw. capacity at 875 revolutions. Two induction 
regulators regulate the direct current voltage by variation of 
the 83-volt static secondary current, 

The battery contains 156 cells, having a capacity for 10 
hours of 1,200 amperes, or of ¢,000 am for one hour. 
It is to act as a reserve in case of breakdown. The battery 
is fed from the Pearl Street station through a booster. It dis- 
charges simultaneonsly, and is at all hours connected to the 
low tension mains for pl gu of regulation. 

The operation in case of breakdown is simple, and consists 
simply in reversing the normal operation of the battery 
rotaries and transformers, the battery discharging to the 
rotaries, these delivering three-phase current to the trans- 
formers, which in turn deliver the necessary 6,000-volt 
current to the synchronous motors. The booster is a 
Churchward three-machine type, the end machines being 
dynamos of 1,000 amperes and 50 volts, and the centre 
machine is suited to run either at 125 or 240 volta, as 
required, according as the dynamos give their output at a 
low E M.F. or high. 

The brushes are of carbon, with surface contact sufficient 
to give only 20 amperes p'r square inch. The floor space is 
12 feet 2 inches by 84 inches by 373 inches high. The 
switchboard is 45 feet long, built up of 11 panels. The 
distribution b-ard is in a fire-proof vault, and is in four 
panels, carrying quick-break switches of G.E. high tension 
type on corrugated hard rubber cones, separated from each 
other by high barriers of japanned maple. They are pulled 
open by a hooked stick. 

Incoming current from the Union station is transmitted 
through tbree-wire duplicate lead-covered cables drawn 
through earthenware ducts. They are paper and compound 
insulated tested at 12,000 to 15,000 volta. Outgoing mains 
are carried underground. 

The high tension series aro wires run underground for 
three quarters of a mile and are then carried on poles to the 
arc ism During the transformation of the station not 
а ingle lamp was at any time put out of lighting. 


REVIEWS. 


James Clerk Maxwell and Modern Physics. By R. T. 
GLAZEBROOK, F.R.S. Te Century Science Series. 
London : Cassell & Co., Limited. | 


One cannot come into contact with the pora and friends 
of James Clerk Maxwell and not be sensible of the singularly 


strong sentiments of devotion and respect that he inspired in 
his own generation at Oambridge. His acute intellect, and 


extraordinary insight into physical laws, his untiring, 


unremitting, and single-minded devotion to his work, and the 
immense strength of his conscience, had all a share in his 
influence over the minds of other men. Probably the last 
quality was of paramount importance in determining his 
ition as something apart from other men of great 
intelleotual ability. His view of life, expressed in a paper 
written at the age of 23 to the к=п Dean of Canterbury, 
and printed in this biography, shows that he possessed even 
at that age an 5 noble and well developed 
character, This account of his life, like the larger one by 
Prof. Campbell and Dr. Garnett, is eloquent of affection and 
admiration for its subject, not less than that of the pare 
mathematicians for their master Oayley, or of biologists for 
Oharles Darwin. Olerk Maxwell's name is but the first and 
greatest of a great succession, and the school of physics that 
he founded is the glory of modern Oambridge. While 
politicians and administrators, historians and journaliste, 
seem to bs bred chiefly by the older university, the attack 
on the secreta of material nature, which is во striking a 
feature of the last half century, has received its chief 
inspiration in Eogland from the Cambridge schools; and a 
new account of the life and work of their greatest teacher 
from the pen of a distinguished pupil, is necessarily of 
great interest. Mr. Glazsbrook’s account of Clerk Max well'g 
life is condensed, во far as the biographical part is concerned, 
from the larger book by Campbell and Garnett. The account 
of his scientific work seems to be entirely new. Mr. 
Glazebrook is nothing if not scholarly and exact, and his 
attempt to describe for non-mathematioal readers the work 
of a great mathematical thinker is probably as well done as 
is humanly possible. Bat it is not easy reading. Descrip- 
tions of a theory of colour vision without diagrams, aud of 
molecular and electrical theories without symbols, may 
interest a reader and incite him to go further, but are not in 
themselves very satisfactory. It is, however, difficult to see 
how the work could have been better done on the same lines, 
and the book may be thoroughly recommended as well for its 
literary performance as for the interest of the matter. 


Tha Discharge of Electricity through Gases. By J. J. 
Тномвох, D. Sc., F.R.S. London: Archibald Constab'e 


Prof. J. J. Thomson has dedicated to his audience a 
reprint, with additional material, of four lectures delivered 
at the University of Princeton, U.S.A, in October, 
1896. This delightful little book of 200 small pages is 
an admirable summary of the experiments and speculations 
of Orookes, Lenard, Róntgen, Becquerel, Goldstein, the 
author, and others, on the subject of the title. The space is 
mainly occupied with descriptions of experimental resulta, 
references to the original papers being in all cases given 
in footnotes. In some places mathematical reasoning is 
used where a theory is to be reconciled with experiment, 
but, in the present stage of the subject, this is гает post 
After describing some of the various means by which 
electrical can be given to gases, by chemical com- 
bination, by electrolysis, and by рааш, the author 
discusses at some length the great effect produced in the 
last case by minute additions of foreign, and especially 
fluorescent, substances to the dropping liquid. Proceeding 
then to the conductivity impa to gas by the Róntgen 
rays, and by uranium, the author describes his own well- 
known investigation of the rate at which eleotricity can 
be oonveyed by such conducting gases, and draws the 
apparently inevitable conclusion that the property is due to 
ionisation. Then after a аа па 5 
gases by metals exposed to ultra violet light, by the electric 
arc, by Шашы, ‘and by red hot metals, the author gives 
Perrot’s and his own beautiful iments on the electro- | 
lysis of steam. The final chapter deals with cathode rays, 
and the theories of their nature. 3 е of 
со possesses entrancing interest, oses none in Prof. 
Thomson's hands. That ft has pleased one of the acutest 
and most imaginative intellects of the present day to write a 
popular book on a new science, and one owing so much to 
himself, is a subject for warm oongratulation, and we are 
grateful to him for it. We cap heartily recommend it to 
our readers, 

E 
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Modern Switchboards. By the Cutter Electrical and Manu- 

facturing Company, Philadelphia, U. S.A. 

This work, which consists of eleven chapters, describes the 
most modern forms of switchboard used in some of the largest 
electric power and lighting stations of the United States. 
The various devices for switches, circuit breakers and appli- 
ances, are fully dealt with and illustrated. 

In introducing their work, the authors describe the earlier 
construction of switchboards as compared with those of the 
present day, and the forms of switch brushes and contacts 
such as are now more or less standardised in America, 
England and Germany, are well illustrated. 

One of the chief objects of the book is to impress upon 
the readers the importance of using maximum antomatic cir- 
cuit breakers for the protection of their feeders from the 
power station. The authors very rightly point out that fuses 
for large currents are not reliable, inasmuch as they are often 
of such a section that a current 20 per cent. in excess of the 
current that is intended to blow them, will freely pass, that 
it is not reasonable to expect spools of fuse wire sold by 
the pound to be universally accurate, and that many 
conditions have to be taken into consideration, such as the 
temperature of the fuse terminals and their cooling effect, 
the conditions for diesipating the heat raised by the fuse, &c. 
Against these and other disadvantages is pointed out the 
promptness of action of the automatic circnit breaker which 
naturally leads up to the special form manufactured by the 
Outter Electrical and Manufacturing Company, with a 
coloured illustration showing а side elevation with some of 
the working parts in section. Several photo prints are given 
of various types of this well known instrument, both single 
and double pole, up to 8,000 amperes. Another form of 
their instrument is illustrated for motor circuits taking up to 
25 amperes at pressures up to 500 volts. 

Lightning arresters are described and illustrated with, 
amongst others, a photo print showing the effect of a 
discharge of current through the old form of arcing device. 

Switchboards and their construction for direct and alter- 
nating currenta are dealt with at some length, with 
illustrations of either side of the boards. There are also 
several full size plates of large power station boards. 

The authors are assisted by the contributions of Messrs. 
Luther Stieringer, Albert B. Herrick, W. H. Tapley and 
W. M. S:ott. 

The volume is beautiful illustrated throughout and 
muck care has evidently been bestowed in compiling it. There 
will be found much of interest to central atation engineers 
and switchboard manufacturers, although we see little in it 
that is particularly new. 

Oar modern station boards are much the same as those 
described, but perhaps a few differ somewhat from them. 
We like to see as much as possible on the front of the board, 
whilst they have their bus carried behind, a better plan, 
from the safety point of view, if plenty of room is available. 
It would be impossible to compare altogether our central station 
boards with those of America, for whilst they agree toa 
standard, our consulting electrical engineers generally have 
their own opinions as to design of boards and types of in- 
struments and switches, according to special requirements. 

Minimum circuit breakers for the protection of the 
generator circuit, are evidently thought little of in the States, 
whilst in this country it is certainly the rule to fix it for 
each machine before the circuit connects with the bus bars. 


CORRESPONDENCE. 


í Some Motors and a Moral." 


In your article on this subject, the fact that Mr. Siemens 
estimates the cost per unit of electrical en produced at 
his works at 2d. is taken as a proof that public electricity 
works could supply for motive power quite as cheaply as one 
could produce it for himself. How Mr. Siemens gets his 
cost up to 2d. per unit is a mystery. 

Having been connected with many installations of elec- 
trical distribution of power in works, for some of which I 
have had careful accounts kept, I can say that the cost in 
most cases does not exceed that of the works’ cost of pro- 


ducing at a public supply station. Why should it be other- 
wise? A works’ manager can buy engines, boilers, dynamos, 
and coal in the same market as a borough engineer, and 
ought to be able to manage as well. 

If 2d. unit is to be the cost of electricity for motive 
power, then all that can be said is that very little electricit 
will be used either from a central station or elsewhere. of. 
per unit delivered at the switchboard means 24d. delivered 
at the machines to be driven, a price which puts electric 
transmission out of competition. AM 

Fortunately, however, those who use, and those who con- 
template using, electrical distribution of power, may rest 
assured that they can get it from a good plant of their own 
for half that cost, and that, too, without the irksome restric- 
tions laid upon them when using a public supply for motive 


wer, 
PAD the efficient managers, engines, boilers, and dynamos 
are not yet entirely monopolised by public supply stations, 
80 that I trust we yet be able to do a little business in 
private installations. 4 
Bankin Kennedy. 


In this country wherever central stations have been erected 
for generating single-phase alternating currenta, its applica- 
tion to motors for practical work have up to the present 
reeulted in unadulterated failure. ә 

In crowded cities its capacity for the manufacture of 
legal injunctions through the intolerable noise it, creates, and 
its superior capacity for causing fatal accidents to workmen 
employed in its production, is everything that an ambitious 
lawyer of leisure could desire, but for a manufacturer who 
wants a safe motor to do genuine work quietly without fus, 
none but a novice or lunatic would give it factory room 
where direct current for motors is available. 

In fact, there is no need for “ beating about the bush,” 
the introduction of “ single-phase high tension alternating 
current stations” into this country was a most unfortunate 
one, and, as subsequent events prove, a huge blunder. 

For many reasons [ denounced the system from the date 
of its introduction into this country, and I am now glad to 
note that several persistent advocates of the high tension 
alternating system for the electric lighting of towns in 
England are now advising the erection of central stations 
for direct current, besides central station managers in some 
instances are now obliged to provide direct current to oon- 
sumers to prevent the possibility of loosing the usual 42 
years e apt 

Patting it shortly, to attain the best possible results for 
motors, arc lamps, enclosed and open, the direct current is an 
absolute necessity, and where there is a chance of supplying 
electrio power for tramways single-phase high tension alter- 
nating currents are simply useless. 

Bristol and its tramways is an example. 

A. L. Fyfe. 


A Treatise on Ozone. 


Mr. Kershaw may write as much as he likes about ozone ; 
I will no longer reply, but I oan assure you that when my 
book on ozone is published, which, as usual, he criticises 


without knowing, the readers of the ELECTRICAL Review 


will not be dissatisfied with the treatise written by your 
contributor. 
E. Andreoli. 


The Institation of Electrical Engineers. 


Is this Institution, representing the latest and most E 
tant science of the age, becoming defunct, or what? There 
is not another institution of the kind that it might not copy 
with advantage. Beyond an annual conversazione, which is 
of little or no practical value, it never emerges from ita deep 
slumber. Why not an Annual Meeting in seme English or 
foreign town, with trips to leading manufactories ? And 
why not issue official certificates of membership, as other 
scientific bodies do? Let the Council do these t , and 
keep out the men whose only qualification to membership ів 
the capacity to twist a bit of wire with & pair of pliers, and 
the Institution will ee a chance of taking a leading 
position amongst its kindred associations. 


* „ 
rr. . —— 


t 
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Boosters. 


I was very glad to see for the first time, a really good 
definition of * booster," A contemporary will probably tell 
you that you are wrong, but that does not matter. 

But why do you leave ont the alternating circuit? Would 
not an alternating transformer (of special design) connected 
in the way you show, have the same effect, namely, that of 
picking up the pressure to normal? 

Is “booster” the name given exclusively to a special 
motor-generator, or is it given merely to a conirivance 
which is used for a particular effect ? If so, the term might 
very reasonably be given to the transformer invention. By 
the way, а dictionary I have, says booster is a dynamo, 
&. 


E. Е. Grote. 


[Had we been writing an article on boosters instead of 
briefly replying to a question referring to boosters on a 
sto 


rage circuit, we should have deecribed all their 
forms 5 but replies to letters are necessarily 


brief and to the point raised; the name, of oourse, applies 


to transformers used for the same purpose on alternating 
circuits, in which case, M, in our disgram, is the primary, 
and, G, the secondary. Boosters can also be used to reduce 
the pressure by opposing E.M.F. Whether it would be 


. proper to call them boosters in this case we, not being 


authorities on slang, caunot venture an opinion.—Eps. 
ELEO. Rev.) 


The Cost of Aluminium. 

In reply to Mr. Steavenson, I should recommend him to 

bay ар a waterfall, establish works, lie low, and await 
ts. 

If this statement is too Delphic, I would quote Mr. W. S. 

Gilbert, in Ruddigore. It says :— 
lim hint 
Y. Zingler. 


THE POSITION OF DRAUGHTSMEN. 


AN article lately appeared in the Engineer, very sympathetic 
with the draughtsman, and bewailing his badly | рой. 
It hag been followed by the usual crop of letters pro and con 
which always will follow when the position and pay of 
draughtamen is broached. One of the arguments used 
against this drudge is, there are во many. poor draughte- 
men that the pay of the whole is brought down thereby. 
This is a r argument which does not apply to other 
grades. Nine out of ten fitters and mechanics are poor and 
also very lazy, yet their pay is all placed at the level of the 
good minority. There are places where draughtsmen are 
well treated, and as one of our contemporary’s correspondents 
states he has met them in Germany, where they are treated as 
кееш men should be. Bat it is the rule to look on 
im as а mere drudge. Do not we all who have passed 
through the stage know how the chief would come in and 
bring some visitor and speak of my draughtsman in said 
draughtaman’s presence as а mere chattel, and do we not all 
know how a carefully elaborated design is often spoiled by 
the unthinking soft-pencil criticism of the chief, who does 
that sort of thing to show his authority. Old draughtamen 
are scarce. Either men leave the work, or they die young, 
this latter because they are not provided with proper 
drawing boards, or are so foolish as not to use them when 
provided. We question if many men enter a drawing office 
with the hope of remaining in it. They look on the duty as 
а passing phase of experience, and either leave it disgusted 
zr оп to something better. There is, of course, а rank 
file of draughtamen, men of education and ability, 
who do not get out of the drudgery very soon, and 
ye& who are sound engineers, and often the backbone of the 
works in which they labour. Employers speak to draughtsmen 
in a way they would not dare to speak to the most ordi 
shop floor labourer, and the draughtaman has to put up with it 
or go. It is not always so however. Some of the beat 
remembered scenes of an engineer's chequered life will be 


counected with the drawing office and its sundry rows and 
episodes. We remember—it must be nearly a quarter of a 
century since—how a 40 years’ old draughtsman exhorted the 


present writer when a cub never to stay where he was 
apprenticed. He had done so, was now 40 years old, and had 


been reduced in pay for old age!!! Asked why he did not 
seek pastures new he declared he could not. 

been anywhere but in this one shop, and had not courage to 
face the world outside ita walls, so he stayed on and died at 
45, a broken down old man, while the cub went and wandered 
to and fro on the earth and never at any time earned so little 
pay as this veteran draughtsman who knew every corner of 
the old shop, could put his hand on every pattern and name 
its use or history, had the dimensions of every part of every 
size of engine, and was worth ten times what he was paid 
had he had the courage to demand it. The cub in 
his wanderings found himself in a drawing office on the 
shores of the Pacific Ocean where the principal was wont 
to tear in and use swear words, and would throw his hat on 
the floor and dance thereon and howl that he was ruined. 
It was he who first tanght swear words in a bad form to the oub 
who learned rapidly to throw them back at him, but that 
was only colonialism. In an Australian railway office 
occurred many scenes which are pleasant enough to look 
back upon now they are past and gone. The chief had the 
temper of a fiend and was absolutely fiendish in his manners 
to the engincering staff. He had several chief draughtsmen, 
none of whom could suit him until he got one who was 
not really a draughtsman at all, but rather an inspector 
of materials. This gentleman was accustomed to explain 
that he could get on with the chief because at home 
he had a brother-in-law with a liver and a fiendish шр 
and understood the business of dealing with them. But 
there was one chief draughtsman who had notions of 
propriety. He wanted to insist that all the draughtsmen's 
sketches made in note books in the running shed and shops 
should be to scale, and as carefully figured as if for litho- 
graphic reproduction, and he would have done the same 
foolish thing by the drawings which were made by men of 
the Manchester school with dimension lines put in by hand 
slap dash. The last seen of this gentleman was in one of 
the office corridors, where, with back up, and hands on hips, 
like a cat on the tiles, he faced the chief engineer in similar 
attitude. Such was the description ee in by the one 
man who saw the awful sight; after that the culprit was seen 
no more. The same chief engineer dischargel one of the 
draughtamen because the latter had mildly hinted that a 
spark arrester was an obstruction to draught, but he reinstated 
him the same hour on finding that he had himself acted 
ultra vires, maring no wer to do otherwise than recommend 

id t 


dismissal, and he is too, after little James had quietly 
asked him to put the discharge into writing, as being “ more 


official, don’t you know.” Bat little James is there still, and 
the chief has been gone these many years, getting his first 
start off from our cub who also came into collision with the 
bad tempered one, and told him to his face in presence of all 
the staff a few home truths about sundry historical errors 
committed in the old бошу, and a few good rubs anent 
genealogy, and in the end the cub came out on top. These 
were fine times. A colonial office has its charms, one of 
which was а sort of communism. The office was never hard 
up as a whole. Individual members would be occasionally, 
and the others helped them out until their turn came, 
and there would be expeditions up the Parramatta 
River and down the harbour, and life was bearable even 
though the office was an inferno. We think that the act 
of sprawling overa flat board is conducive neither to the 
health nor the dignity of the sprawler, yet we are informed 
that ata works where vertical were tried to be in- 
troduced, the draughtsmen would not have them, which 
makes it appear that there must be draughtsmen of no 
more sense than common workmen. The proper drawing 
board is nearly vertical. It is balanced on hanging cords 
over pulleys at the top of a stout easel, and the tee-square 
is similarly a balanced angle bar hung by cords laced over 
pulleys. The flat part of the tee blade carries scale and 
pencil and light instruments. A similar ehelf at the foot 
of the board carries other instruments, and the artist stands 
upright like a man. We are of opinion that a good 
draughtsman, one who is an engineer, needs to be bad 


tempered. If anything goes wrong, the blame is thrown 


e had never 
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on him, even if what goes wrong has been altered from 
. “Do as you like, Mr. ——," we recently 


heard E Mire вау; “you are a рн here, but dont 
to 


bear the responsibility of your alterations, and 
don’t forget that I did not come here to learn engineering, 
and that if I did, no one here can teach me.” This may 
not have been politic, but it was the way to T officious 
intermeddling, and it is a pity more good men do not act 
thus more frequently in place of letting themselves be 
trodden upon, and writing to the Engineer to 


орт : 

riting to the Engineer on draughtsmen's troubles has 
been going on for years, and no resulta have appeared. Тоо 
many managing engineers are getting half pay and running 
their department without friction, until their employers 
think they are doing nothing. It usually takes three men 
to bungle through the work of one such man should he throw 


up his job on some more than usually vexatious interference - 


from the employer, and to lose such а man means the cost of 
a lot of new patterns as a rule. 

In a huge works one man does not make much difference, 
as a large place can be run on routine lines, but in а small 
shop there is usually a lot of information carried in the head 
of one man and not in routine books, and his leaving is very 
awkward and costly. But, as a rule, the position of 
draughtsman in а small works may often be better than that 
in а large one, where the majority of the men are mere 
V iiis of no account to their employer, and worse paid 

| shop floor labourers, It must, at same time, be 
admitted that many draughtsmen are mere mechanics, and 
not engineers. In a looomotive works, for example, the engi- 
neering required is very small, and the work of the run of 
1 is merely that of slightly varying previous 
drawings and scheming in parts, and shall we use the word, 
“ fudging" in curves. Fine as is a locomotive as a specimen 
of machinery, it representa very little engineering knowledge 
on the part of its designer, for there is no modern loco- 
motive which is not simply the old “ Puffing Billy” developed 
piece by тамы during nearly 100 years. The engine of 
to-day is bigger by а mere trifle than that of yesterday. 
Ita boiler is a little stronger, and none of these things are 
matters even for calculation, bnt simply the outcome of long 
тв of practice. A part fails; it is made a little stronger. 
his same process is almost universal, and во it comes that 
draugbtsmen are many, but the noed of engineering know- 
ledge in them is small, We bave seen men who have passed 
through the shops and offices of large firms floored by the 
most elementary calculations of strengths. Such men, some 
of them, blossom out in time into full blown locomotive 
superintendents, which they are quite able to carry on satisfac- 
torily, for they are good enough mechanics, and really do not 
even require to make serious calculations. The Engineer 


itself fnrnishes them with dimension drawings of the boilers - 


for 160 lbs. pressure, and the same plate thickness serves 
them as serves others, and ғо they go on in safety, and finally 
die thinking themselves engineers, when all the time they are 
only mechanics, а 

Bat all men want to bave а spell in the drawing office ав 
part of their training, and probably this fact has much to do 

with the low pay. Good men will take a place at low pay 
because they don’t mean to stick long at it. It is eaid that 
the position of chief draughtsman in one of the largest 
railway shops in England is only worth £200 a year, but 
that ite occupier can always to go out somewhere, 
when he wants to do so, as locomotive superintendent, and 
once he is locomotive superintendent he has prospects of 
some day coming home and being one in Eogland. The 
moral of all this is that men of particular education should 
keep out of the drawing office unless they can step out of it 
at their pleasure, aud leave the work to the superior 
mechanic. We are convinced that there is a plethora of 
applicants for the с v, and we are equally convinced that 
too often their treatment is such as no self-respecting man 
can pat up with tamely. In some of the American shops the 
fact is boldly recogoised, and the draughtaman is treated 
simply as a mechanic. Having no expectations of being 
treated cther thau as a unit, he perhaps suffers less dis- 
appointment. Tbe opportunities for a poor man to 
prove himself an engineer and so get ont of the 
rut are very few. His chances of making more than 


bare wages are infinitely less than if he oould save 
enough money to buy a vice, а few chisels, and a hammer 
and flle, and start doing small repairs in an iron shed ora 
wooden shanty. Had the present writer to live his life again 
he would purchase what he could every week until he 
tools enongh to make such a start. A man thus starting 
would find in time as he got on that his engineeriog 
knowledge would enable him to ipsa: the perhaps more 
skilled mechanio, as opportunities would turn up of doing 
special jobs шо ише knowledge. This know- 
ledge sold to an employer of our draughteman at most brings 
in a living wage, and there it is apt to end. The position of 
draughtsman is mistakenly looked on as a fine avenue whereas 
it is more often merely a blind alley. | 


ECONOMY OF DIFFERENT CRANK ANGLES 
IN STEAM ENGINES. 


In a paper recently read before the North-East Coast Institution of 
Engineers and Shipbuilders, Mr. A. L. Mellanby describes very fully 
certain riments made with the experimental engines at the Durham 
College of Science, with special reference to the effect of different 
arrangements cf crank angles upon the economy of quadruple 
expansion apna The following two arrangements were tried :— 

Assuming the H.P. crank to be leading, it is followed at equal 
angles of 90° by the second, third, and fourth cylinder in turn, the 
cranks passing a given point in the order 1, 2, 8, 4. Each cylinder 
thus commences to exhaust when the next cylinder has its crank 90° 
in t. The arrangement, in fact, allows one cylinder to exhaust 
into another cylinder, the piston of which is at mid-stroke; and 
obviously this arrangement renders it desirable to cut off steam in the 
next following cylinder always before mid-stroke, so as to avoid 
a hump at the middle of the upper boundary of the diagram. The 
system also demands some receiver volume, in order to provide space 
for storing the steam pending the opening of the valve of the cylinder 
next following. In any case there must be more or less of bottling 
"p „ and & hump in the exhaust line of the discharging 
cylinder. 

In the second arrangement of cranks, the order of rotative sequence 
is 1, 4, 9, 3. With this arrangement, the first and second pistons 
move simultaneously, and No. 1 exhausts to No. 2 freely, and at no 
risk of bottling up pressure. Similarly No. 3 exhausts direct to 
No. 4, their pistons both b ing at the end of their strcke at the same 
time. Only between Nos. 2 and 3 is the 90° position inevitable. This 
gecond tion approves itself to most experienoed engineers, we 
believe, as affording the better facilities for arranging steam distribu- 
tion. It is open to question if the receiver in a compound engine is 
avery desirable accessory. It appears necessary in а two-cylinder 
compound to enable diagrams of good form to be obteined, but itis more 
or lees of a heat waster, and unless made as а re-beater we question 
it ite artistic effects are not frequently obtained at too high a cost of 
beat. The engines at the Durham College have cylinders 7 inches, 
103 inches, 154 inches, and 23 inches in diameter respectively, with a 
common stroke of 18 inches. They are arranged so that the cranks can 
be coupled at different angles by means of bolted couplings. The 
boiler енше is 210 lbs., but other trials were made down to 70 lbs. 
The НР. cut-off being at 12 inches, the total expansion was 174. 
The vacuum was maintained at 24 ir ches, and the speed at 140 revolu- 
tions. Asthe only true basis of commercial economy is the brake H P., 
Mr. Mellanby has given his results on this basis both in tabular 
and diagrammatio form, but it is to be noted that with the 180° 
crank arrangement both the water per B.H.P. and also per I НР. is 
less than with the 90° position. 

This is. what one would anticipate, and it is very marked. Also— 
curiously enough—the ratio of brake to indicated рза is better, 
i e., larger, with the cranks at 180? than at 90°, which is to say that 
the mechanical efficiency is better. | 

Bo far as an even turning effort at the crank pin due to steam 
pressure is valuable the 180° position has the advantage, the range 
of effort varying between 27 and 38 7, as against 26 6 and 98:4, and 
the variations in the course of a revolation being also fewer. Per- 
haps there is no feature of an engine has held in thrall the 
mechanical engineer so much as the 90? angle for cranks. It is not 
so very long ago that all engines were single and ran at 18 or 20 
revolutions, and the making of engines in pairs was very naturally 
accompanied—both engines being simple—by the 90° crank position. 
It was aleo accompanied by higher speeds and by heavier fly-wheels, 
on the principle, we suppose, that if a 10-ton wheel was required for 
one engine, then two engines re qaired 20 tons. | 

As a fact, the old fly-wheels were too light, and the speeding of 
engines from 20 revolutions to 30 more than doubled the fly-wheel 
energy, as well as increasing the number of impulses per minute, 
while the impulse strese, due to higher steam pressure, was counter- 
balanced to some extent by the inertia effects of the moving parts. 
The thonghtless attributed all the benefits of steadier turning to the 
one item of right-angled cranks, and the error has stuck to this day, 
despite the many large single cylinder engines of Hick Hargreaves 
more SIC BIB and the few cases where cranks of compound 
engines have been placed at 180° to secure the better distri- 
bution of steam thereby possible. In conversation with an 
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engineer of large experience, he assured us that with compound 
engines of variable cut-off he had been able to find a cut-off ition 
for the L.P. cylinder, which was best for all grades of cut-off in the 
H P. cylinder. This showed him that it was not necessary to vary 
the cut-off in both cylinders at onc», but to work the L.P. cylinder 
at a constant fixed rate. 16 is undoubtedly true that what the 
Americans call monkeying with steam distribution may easily 
be overdone. Some small drop of pressure at the of the 
H.P. stroke may be economically allowed without striving to 
carry the steam line of the H.P. diagram to the point from which 
the exhaust line commences, as may, of course, be done by the 
screwing up of the LP. cut-off, and bottling up of the steam 
between the two cylinders. This sort of steam w may 
easily be carried too far. While we would not make the H.P. cylinder 
simply а measuring pot to parcel out steam to the L.P. cylinder 
28 the Woolf engines, we would not forget that some of the 
sonon of compounding is due to the iaterception of а Асе 
L.P. valves and cylinder, and that it is undesirable that the 
piston of the L P. cylinder should have too great a difference of 
pressure оп its two sides. The experiments described in the paper 
are all іа favour of the more simple methods of work. The results 
obtained are, of course, particular, being from a given set of engines, 
and we are not entitled to claim their general application. At the 
same time they seem to be reasonable, and they serve to endorse 
рон formed in general peo there is nothing toshow why 
arrangement giving the better results should not always be better 
while there is the fact to indicat» that it may be better in all cases. 


LONDON COUNTY COUNCIL. 


Тив London County Council resumed business on Tuesday, when it 
was obvious from the proceedings of the Highways Committee that 
the latter had taken full advantage of the power of acting in the 
place of the Council during the recess. 


TRANSFER OF ELzorBic Ілантна Powxns. 


The adjourned report of the Local Government Committee was 
submitted in reference to the resolutions paseed at the conference of 
London local authorities held some time ago. Oae of these resolu- 
tions was, “That the powers of the Council under Electric Lighti 
P onal Order Confirmation Acte, as s the appointment 
inspectors, provision of testing stations, and exercise of powers with 
reference to price and energy of the supply of electricity in a district, 
should be transferred to the local authorities." 

T'he Local Government Committee expressed the opinion that it 
was most essential tbat these powers should be exercised by one 
authority, having regard to the additional cost that would of neces- 
sity follow a tranefer of the powers to the local authorities, in con- 
tho movessity of s general supervision and uniformity of tiostinent in 
the Y su on ty of treatment in 
these matters which involve more than local interests. 

T'he Committee accordingly recommended tbat such powers should 
not be transferred to the local authorities, and the Council, without 
any debate, adopted the view set forth by the Committee. 


| Rentar ғов Usm or SubwAys. 

A mong the long bateh of approvals of street works by the Highways 
Committee, attention may drawn to the following “ extra con- 
ditions,” imposed u the Oharing Oross and Strand Electricity 
Supply Corporation in the case of the two streets mentioned :— 


mains p to be laid by the London Electric Supply Corpora- 
in ish pos hfares :— d 
“That the high 


ETE ns precautions be adopted, to the satisfaction 
‚ to keep the mains apart in the boxes." 


Ernmorni0 SUPPLY 1и GREsNWICH. 


trio Lighting Company of intention to lay mains in Blackheath Road 
and Lewisham Road from Deptford Bridge to the boundary of the Green- 
wich and to lay mains from the boundary of the Greenwich 
iun along Lewisham Road and Hill, Aberdeen Terrace, Haddo 
ZUM and Ызы paa Place. 08 company had ar submitted 

5 details e proposed works. It appeared 
that the intention of the company is to obtain from the London 


Electric Supply Oorporation's mains at Deptford Bridge the supply 
of electrical energy for the areas referred to in the notices. 

As the adoption of this course, in the opinion of the Highways 
Committee, seemed to be inconsistent with the provisions of the 
order, the Committee stated that they had formally disapproved the 
proposed works, and had instructed the solicitor to report upon the 
questions involved. 


ExrmNMSIONS OF ErnBOTBRIOITY WORKS. 


It was decided to approve plans submitted on behalf of the Vestry 
of Hampstead for an addition to the station in Lithos 
Road, and to also & plans presented by the tan Bleo- 

of the works in Amberley 


tric Sapply Oompany for an extension 
Road. 2 


Naw Ознлмо Үовкв. 


The Council further decided, subject to the provisions of Section 
76 of the London Building Act, 1894, to consent to the erection on 
the south side of Harrington Road, Woolwich, of a building to 
exceed in extent 250,000, but not 460,000 cubic feet, and to be used 
only for the purposes of the manufacture of large os and 
alternators, as shown by the plans submitted with the application of 
Mr. A. Sabine, on behalf Messrs. Siemens Bros, such consent 
being, however, subject to the following conditions :—That the whole 
of the work be carried out to the satisfaction of the district sur- 
veyor; that if the said plans, particulars, or application be hereafter 
e id шшш гыр зона ош Шш DO TUM 
and vo 


BUSINESS NOTICES, &oc. 


Electrical Wares Exported. 
Winx Емона Ост. 4тн, 1897. | WII END Ост. 4TH, 1898. 


& в. Er. 
Adelaide... ous .. 24 0 | Adelaide ies .. 20 0 
Amsterdam... .. 40 0 ó Teleg. mat.... 820 0 
Bat із, Teleph. mat. TI 475 0 den [III ee eee 89 0 
Boca ... is ee 10 0 | Amsterdam 102 0 
„  Teleg. mat.. 309 0 | Boca. Teleg. mat. 566 0 
Calcutta ies .. 82 0 Bombay... 10 0 
Oape Town [II eee 948 0 Boston [IE] eot [II] 40 0 
Colombo... TT eee 10 0 B.ulogne 000 een 37 0 
Darban. Teleg. mat... 65 0 | Buenos Ayres ...  .. 28 0 
п Teleph. mat. 30 0 Oalcutta de .. 239 0 
East London .. 215 0 Oape Town >... ..1,718 0 
Fremantle «о 43 0 | Олорпе... ... ... 9807 0 
Gibraltar 255 0 Demarara Й «51 0 
Gothenburg. .. 288 0 Durban ; * 297 0 
Halifax ... X 27 0 6 g. mat. .. 248 0 
Hiogo Я 43 0 | East London 0 
Hong Kong 171 0 | Fremantle ies e. 970 0 
Ls Guayra ; : 57 0 Gothenburg © 0 
Leghom wen 10 0 | Halifax. Teleg. cable 26,000 0 
T , .. 133 0 Hong Kong ae | 0 
ET " .. 24 0 | Monte Video. Teleg. wire 407 0 
Melbourne ʻi Я 1216 0 сем P "a К D 
á Teleg. mat. 138 0 ara. Teleg. cable .. 9, 
Naples е oe 186 0 Perth Р .. 125 0 
Pase eee eee eee 480 0 Port Elisabeth eee eee 0 
= nat J % 0 | виса — Tg wie, 24 0 
те L [11] 4 0609 LA] eee 0 
Stockholm $us .. 16 0 Yokobama T oe 281 0 
Sydney oe eee eee 379 0 
"А Teleg. mat. ... І ч 
Timar .. .. .. 9 0 
Trieste. Teleg. mat. ... 95 0 
Total £7,814 0 Total £44,174 0 
Foreign Goods Transhipped. 
£ s. d. A. 4 £ в. d. 
Boulogne .. 22 0 0 | Durban Telephone 30 0 0 


Amendment of Patent.—From an announcement in 
our "Official Notices, it will be seen that Mesars. J. F. Bachman, 
A. Vogt, J. Kirchner, A. König, O. Weiner, and A. Jörg, all of Vienna, 
are applying for leave to amend the specification of their patent 
No. 15,238, of 1897, for “an improved manufacture of electrical re- 
sistances.” Notice of opposition must be given within one month. 


Auction Sale.—Messrs. Percy Huddleston & Co. will 
sell by auction on Wednesday, October 19th, a vertical compound 
condensing engine, a marine boiler, condenser feed pump, trucks, 
&c., &c., which are to be dis of on account of the removal of 
the generating station of the Brighton and Rottingdean Seashore 
Tramroad to Kemp Town. See our “ Official Notices " this week. 


Books Received.—‘ Second Stage Mathematics,” edited 
by Wm. Briggs, M. A., &c. W. B. Clive, University College Press, 
London. 38. 61. 

" General Elementary Science," second edition; edited by Wm. 
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Briggs, M.A., &. W. B. Olive, University College Press, London. 
s. 6d. 


* The Telephone: Outlines of the Development of Transmitters 
Ma pestem." By W.J. Hopkins. Longmans, Green & Co., London. 
s. 6d. 


Bankruptcy Proceedings.— Es Н. D. Molntyre, of 


Patney, S, W., and Glanamman Colliery, Glanamman, Carmarthenshire, 


colliery proprietor and electrical engineer. The statutory meeting of 
the creditors concerned under this failore was held at the offices of 
the Official Receiver, Swansea, on Monday. The statement of affairs 
filed by the debtor, disclosed gross liabilities amounting to £4,984 
57. 4d., of which £3,879 13s. 6d. was ex 
estate for dividend. The assets, including the debtor’s interest in 
the lease of the colliery valued at £1,600, were returned at £3,093, 
from which £319 11е. 114. have to Le deducted for the claims of 
preferential creditors payable in full, leaving net assets at £2,774, 
and a deficiency of £786 4s. 6d. It was resolved to appoint Mr. A. B. 
Davies, accountsnt, of Swansea, as trustee, to act in conjunction with 
a committee of inspection. 


Catalogue.— Mr. Albert C. Hands, of Garlick Hill, E. C., 
has just issued a priced catalogue of his electric light fittings and 
glass and silk shades. There is a Jarge variety of brackets, pendants, 
electroliers, standards, and bronze figures illustrated therein. 


Changes of Address.—The registered offices of the 
Newcastle-npon-Tyne Electric Supply Company, Limited, have been 
diei from Pandon Dene to 50, New Bridge Street, Newcastle- 
upon-Tyne. 

Owing to their premises being required for the widening cf 
Parliament Street, Messrs. A. and W. Hopkins have taken fresh 
premises in “ Clun House," Surrey Street, W.C. 

Mesars. W. T. Glover & Co. have removed their London cffices from 
39, Victoria Street, S. W., to “Dartmouth House,” Queen Anne’s 
Gate, Westminster, 8.W. All communications should be sent to the 
new address. | 

Mesers. Mendham & Oo. (late King, Mendham & Oo.) have removed 
from 10, Victoria Street to larger premises at 1 and 2, Quay Head, 
and Eppes Avenue, Bristol. 

The Penny-in-the-Blot Electric Supply Syndicate, Limited, has 
removed from Parliament Street to Barth omew Works, end of 
Lawford Road, Kentish Town, N.W. 


Companies struck off the Register.—In last Tues- 
day's London Gazette, the Assistant Registrar of Joint Stock Com- 
оя ge & list of the companies whose names have just been 

o 


the register, and are accordingly dissolved. The following 


appear among them :— 
Automatic Electric Sign Company. 
British Horseless and Motor Oycle Company. 


Canterbury Electricity Supply Com ; 

Cycle and Motor Car Im cii fium Do poration, 

Electric &nd Automatic Engineering Oompany. 

Electric Guest Call Company. 

Electric Light Regulating Syndicate. 

Electric Time Distributing and Clock Company. 

Electro- Mechanical Photographic Syndicate. 

Gloria Electrolytic Incandescent Light Company. 

^ " Arc Lamp Syndicate. 

Knoeferl-Bonn Dental and Electrical Manufacturing Company. 

Manchester Suburban Electric Supply Company. 

ro Syndicate of the Capital and Counties Electricity Supply 
mpany. 

Silicon Electric Lamp Syndicate. 

Town and Village Electric Light and Power Company. 

West Australian Electrical Trunk Power and Lighting Company. 


= ов of . L. M. Engel and 
A. ? lectrical engineers , , F treet, 
E. O., have dissolvod partnership by mutual сары я ЕЕ i 


Electric Locomotives.— Some trials with an electric 
shunting locomotive, built by Messrs. E. Klemm & Co., of Dresden, 
oe lately been carried out at the goods station at Königstein, 

ermany. i 


Electric Heating.— Messrs. Bergtheil & Young send us 
& list of their electric heaters of the H. W. Johns Manufacturing 
Company, stating their main features and advantages for street car 
heating, and giving sketches of the various classes of apparatus. 
There are remarks made on the regulation and wiring connections for 
these heaters, directions for installation, and diagrams of connections 
for panel heaters. The heater regulating switch is described. A 
оше German list, very similar in its contents, is also 
pu a | 


Electrical Finance.— La Società Italiana per Applica- 
gioni Elettrichi is the name ofa new company which has been 
formed at Turin with a capital of £160,000, to promote and finance 
electrica] installations of ali kinds. 


Electricity for Pumping Purposes.— Mr. G. B. Marten, 
in bis monthly report to the South Staffordshire Mines Drainage 
Commissioners, remarks as follows respecting the prospects of the 
Midland Electric Corporation for Power Distribution being estab- 
lisked in the district :—" Тһе prospect of the establishment of a 
public eléctrico power company, with wires for distribution over the 
whole district to supply electric power at a low rate at no distant 
period had offered a practical means of dealing with the low areas 
from which water was known to escape into the mines. The whole 
surface had again been fully examined, and 50 sites for electric pumps 
had been selected as suitable for the purpose, and levels had been 
carefully taken to note how branches could be extended from the 


to rank against the 


nearest repaired brook courses to take the water safely away from 
the pumps. Somewhat in anticipation of the help of electric pumps, 
the surface works in varions places had been so far extended towards 
some of the selected sites for pumps.” 


Extension of Premises.—Mr. J. W. Barrard, of Great 
Winchester Street, E. O., states that, in order to meet the increased 
demand for E. P. S. small storage cells (Q. and V. type) he has 
acquired additional premises at 13, Brownlow Street, Holborn, W.C. 
The premises will be equipped as a warehouse and factory fcr 
repairs, and charging cells, and an adequate stock will be kept. 


Extension of Works.—The firm of Messrs. J. P. Hall 
and Oo., electrical engineers of Werneth, Oldham, have recently had 
their works enlarged to about twice their normal size, in order to 
meet the great increase of business that the firm now enjoys. The 
“old” part of the works was erected less than 10 years ago. 


Fire—A fire recent broke ont upon premises adjoining 
those of Mr. G. Braulik, of 217 and 218, Upper Thames Street, E. O., 
but though Mr. Braulik's gcods were considerably damaged by water 
there be no delay in the execution of orders, as Graham Wharf 
was used as a store only. 


The Institution of Junior Engineers.—On Saturday, 
24th nlt., a party of about 100 members of this society availed them- 
selves of the opportunity kindly afforded by Bir David Salomons, 
Bart, to inspect his engineering workshops, laboratories, lecture 
theatre, &c. at Broomhill, Tunbridge Wells. The numerous 
scientific instruments, and special appliances employed for electrical 
and other experiments were examined with evident appreciation. 
Bir David showed the members the general mode of working with 
them, and in many other ways devoted himself to rendering the 
occasion interesting and enjoyable, for which, at the conclusion, Mr. 
H. B. Vorley, the chairman, expressed tbe cordial acknowledgments 
of the Institution. Bir W. H. White, F. R. B., is to deliver bis presi- 
dential address on Friday, October 21st. 


Insulating Compounds.— Messrs. Laing, Wharton, and 
Down, Limited, have recently taken up the exploitation for this 
country of a special line of wiped | compounds for the various 
purposes connected with electric lighting and transmission of power. 
They are three in number, vis.:—No. 1. Armalac.—This, we are 
informed, is a high-class compound, derived from petroleum by 
special method of refining at very high temperatures (1,5009) and 
under pressure, and it should be impossible to find in armatures or 
field magnets anything like the heat which this varnish is claimed to 
stand with ease before melting, vis., 500° Fahr. As most lubricating 
oils are of the same class, being derived from petroleum, they have 
absolutely no reaction on this varnish such as takes place where the 
copal or shellac styles of varnish are used. Indeed, the latter, it is 
well known, are apt to form chemical ccmbinations with lubricatirg 
cile, thereby releasing resin acid, which is almost ss dangerous to 
armatures as sulphuric or other free acids. This result may often be 
teen by the green colouraticn, due to salts of copper, which is the 
consequence of using compounds which are £0 ill-designed for these 
purposes of high insulation. On the other hand, should lubricating 
oil reach armalac insulation it simply tends to make it temporarily 
slightly more plastic than is its usual constituency. For it is claimed 
a ent plastivity under all conditions (except that of excessive 
cold which does not occur with running dynamos) ; and, therefore, 
in driving on coils or bars insulated with armalac, whether for field 
magnet or armature building, the installation will not crumble and 
break away as with ordinary varnish.  ' Armalac” is used very 
largely in the most important works in America and Europe, and by 
a number of the principal dynamo makers in this country. Мо. 2. 
Enamelac.—This is for special use where ordinarily compounds of 
asphaltum and other heavy bodies are used for electric light station 
use, and also electric railway and traction work, such as painting 
bonds, covering jointes, that may be to varying temperatures, 
for accumulator racks and other rou work than that for which 
the use of armalac is recommended. No. 3. G. E. Cement.— This 
cement has been specially designed for sticking together, in sheets, 
the various layers of insulation used in connection with the building 
of dynamo machines, stati and electric railway motors, trans- 
formers, and other electrical apparatus, and it is stated to have been 
found to fill a very considerable want, for when ordioary varnish is 
used for holding these various things together, cutting or stamping 
cannot be done without crumbling, which is a very un state 
of things. 


Liquidation Notices.—The Tramways Electrical Trac- 
tion Company, Limited, will meet on November 4th at 7, Poultry, 
Е O., to hear an account of the winding up from Mr. J. B. Glenn, 
liquidator. 

On November 2nd, a meeting of the Morecambe Electric Light 
and Power Company, Limited, will be held at the King's Arms Hotel, 
Morecambe, to hear Mr. C. R. Compston’s account of the winding up. 


Mica and Micanite.—Messrs. Bergtheil & Young, of 
Camomile Street, E.C., who are the sole agents for Europe for the 
Mica Insulator Company of America, have sent us a copy of that 
ccmpany's latest catalogue dealing with mica and micanite insulation 
specially adapted for railway motors, generators, &c. The book opens 
with scme interesting notes on the mica mines of Indis, and the 
treatment of the material. Some comments on the physical pro 
of an insulator are followed by tabulated figures giving the insulation 
cf micanite and other insulators per cent:m:tre and per cubic inch, 
also tke potential necessary to break down the different thicknesses 
of insulators, and the s о resistances of various fibres. The 
construction of commutators is considered, and particulars are given of 
some of tke micanite commutator segments now being manufactured 
At the end cf the book we find several pages giving data of the 
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micanite commutator insulation for various standard types 
motors. The trade in refillin 
extensive one, and will probably increase in Europe. 


The Optical Exhibition.— At Stand No. 87 at 
_ the above exhibition at the Mansion House, Messrs. Н. W. Cox, 
Limited, of Cursitor Street, have been exbibiting some of their well 
known X ray apparatus. It is gratifying to note that the whole of 
the apparatus is manufactured in their own works. 


“Sappho” Are Lamps.— We have received from 
Messrs. Foxcroft & Duncan, of 24, Queen's Road, Dalston, N. E., 
particulars of their “Sappho” enclosed arc lamp for direct or 
alternating currents. e lamp is constructed to burn direct 
current 130 to 160 hours with one pair of carbons and without 
attention. It is made with com resistance in the cover. 


of railway 
commutators in America is an 


пш np E the same type, suitable for burning on 100 volts 
across the terminals, and needs no outside choker as required by 
many other lamps. 


To Creditors.—All persons having claims against the 

estate of John Thomas Gent, lately residing at 12, Brighton Road, 

„Birmingham, retired electrician, deceased, are required to 

f particulars of the same to Messrs. Whetstone & Frost, Town 
Hall Square, Leicester, forthwith. 


Release of Trustee.— The London Gazette contains 
notice of the release of trustee (Mr. H. W. Cox) on June 29th, in the 
case of Geo. lag yar trading as G. Thompson & Oo., e 
engineers, Queen's Brighton). 


has opened premises at No. 2, Lower Bridge Street, in that City, as 
electrical and mechanical engineer. Several tradesmen have opened 
an electrical engineering department in gg a with their other 


businesses, and are securing о ular is the scheme 
that it is thought that it will 5 immediately. 


ELEOTRIO LIGHTING NOTES. 


Aberdeen.—Operations have now been practically com- 
pleted for bringing the electric light within reach of a large portion 
of the residents in the west end of the city. 


Asylum Lighting.—The Asylum Visitors Committee of 
the Radnorshire County Council consider that the best method of 
ligh the proposed new Asylum will be by конш, and they 
have obtained a report from the architect on the subject. The 
Council has decided to adopt this method of lighting. 


Barking.—The District Council has resolved that Messrs. 
Alexander, Penny & Oo.’s tender for free wiring, at 7s. per point, in- 
cluding points for more than one light, or for arc lamps, be accepted, 
and the clerk has been instructed to prepare an agreement with them, 
The surveyor reported that since the last meeting but moderate pro- 
gress had been made with the erection of the electric light station. The 
contractor was now proceeding with the excavations for foundations 
to the engineering plant. Some little delay had arisen with the boiler 
room outside ,0 to the position of the boilers not suiting 
the openingsshown onthe original drawing. This would necessitate 
some slight alteration to the boiler room, which he hopad to settle 
with the electrical engineer that week. He had been into the question 
of raising the shaft with the engineer, and they were of opinion that 
it was not practicable. The chairman said that they were working 
hard to have the light in November. | | 


Barnsley.—The borough surveyor has been instructed 
to advertise for tenders for the various works required in connection 
with the electric lighting scheme. 


Bath.—One of the assistant engineers at the electricity 
works having resigned, the Committee is proceeding to fill the 
vacancy. Last Friday the first of the new machines was put into use and 
ran three or four hours. Consumers are asking for a reduction in 
the charges for current. 


Bolton.—At the Town Council meeting on Wednesday, 
there was a lengthy discussion as to the proposal of the Electricit 
Committee to advance the salary of Mr. Arthur Ellis, the electri 
engineer, from £300 to £450 per annum from October lst, and doring 
the equipment of the tramways for electric traction. Some feeling 
was imparted into the matter by two so-called labour representatives 
because the Council on a division just taken previously had refused 
to give an advance in wages to the street sweepers. Councillor Jas. 
Holt opened the discussion by moving an amendment to the effect 
that the advance to Mr. Bilis be £100 and not £150 per annum. On 
a division only six voted for the amendment, 43 being against. The 


recommendation was, therefore, confirmed by an overwhelming 
majority. 


Bournemouth.—There was a main box explosion in 
Holdenhurst Road on 26th ult. 


Brierley Hill.—At Monday's District Council meeting, 
the Lighting Committee reported that a communication had been 
received from the Midland Electric Corporation for Power Distribu- 
tion, explaining their object in applying for a provisional order, and 
suggesting that the ep of the Corporation and of the 
Committee should meet and discuss the question. The Committee 
agreed to arrange such a meeting. Mr. Е. G. Cooper said they had 
been getting all the information they could, and hoped in a few days 
to lay a tangible electrical scheme before the Council. It was agreed 
to meet deputations from the Midland Electric Corporation and from 
the Dadley and Stourbridge Electrical Oompany. 


Canterbury.—At the last Council meeting the town clerk 
was instructed to ask the engineer to obtain designs for the incan- 
descent lamp poste and fittings, and to prepare specification for 
wiring the works. Among other arrangements it was decided that 
the telephone com be approached with a view to a general con- 
tract en into for connecting the public offices of the city, 
inclading the electricity works, and that the Corporate seal should be 
affixed to the agreement with the National Free Wiring Company. 
On 21st alt. Mr. mond reported to the Lighting Committee on the 
progress of the works, buildings, plant, &c. There is every prospect 
of the works commencing running before 1899. 


Chelsea.— The Vestry, it will be remembered, asked the 
Board of Trade to reconsider their decision not to grant a provisional 
order, but the Board replies that its decision was given after very 
careful consideration, and it could not be altered. The Board pointed 
out with respect to the provisional orders granted to the Vestries of 
Bermondsey and 8t. Marylebone, that, although there was only one 
company in each of those parishes authorised to supply electricity, 
the Board felt considerable hesitation in granting the orders, and 
only did so with the view of giving Parliament an opportunity of 
deciding whether powers to com with the existing companies 
should be granted; and that, in the case of St. Marylebone, where 
the existing company have exercised their powers to a considerable 
— Parliament has refused to confirm the order granted by the 


Cheltenham.—The Town Council has resolved that, for 
the purposes of entertainments, the Montpellier Gardens shall be 
lighted by means of coloured electric lamps placed in festoons along 
the boundary of the outside paths at a cost not exceeding £1,000. 
Plans and estimate were prepared by the electrical engineer. 


Chiswick.—At a recent District Council meeting, says а 
Куат] meget the clerk reported that Messrs. Kincaid, Waller and 
Manville, the engineers to the Aberystwyth and Ohiswick Electrio 
Supply Corporation, had written giving notice of their intention to 
commence laying mains in the High Road, from the east corner of 
Turnham Green to the boun etween Ohiswick and the Ham- 
mersmith parish, in a month; that they contemplate using the 
low tension three-wire system. It was decided to inform the 
engineers that their notice was invalid, 


Cork.—The scheme of electric lighting which is com- 
bined with the electric tramway system is being largely availed of 
by both shopkeepers and househol in this city. Almost all the 
principal shops are now igaten electrically, and a number of private 
residences also. The public lighting of the streets by electricity is 


rapidly p , and before many days have passed the chief 
busines "ена Жө will be electri 
trams are expected to be running shortly, as the 
tion, and the work of overhea Msg im р rapidly. The 
different firms of electrical engineers have hands pretty full of 
work at present. 

Doncaster.— The Council has resolved to proceed with 
the electric "i disp scheme, and Mr. Bhoolbred has been engaged to 

g engineer. 


are in posi- 


" aot as consult 


Dablin.—The Daily Nation says:—" We understand 
that attention is to be called in the Corporation this week to the fact 
that thenew Dublin electric cable supplied to the Oorporation in sub- 
stitution for the one which had worn out and caused the recent 
failure of electric пеш а кас, is not in accordance with the 
specification. It was passed and laid down, we understand, by the 

lish expert brought over by the Town Oouncil, and this 
gentleman, on called on for an explanation, insists that, 
although differing from the specification, it is really bstter than the 
one specified for. The Electric Lighting Committee, feeling that 
they have no power to call on the contractor to rip up the new cable, 
intend to refer the whole matter to the Council, and some feeling has 
been aroused amongst members as to the course that should be taken 
under the circumstances.” 


Durham.—On Wednesday the City Council resolved, 
upon the Electric Lighting Oommittee’s recommendation, to apply 
for & provisional order, and to hold a special meeting 
sider the matter. At that meeting a re willbe submitted by Mr. 
W. O. C. Hawtayne upon a scheme for city. 


Eastbourne.—At a meeting of the Town Council on 
Monday the Mayor (the Duke of Devonshire) presiding, & committee 
recommended the Council to take over the lighting of the borough by 
electricity. Alderman Pocock moved the adoption of the report, and 
Councillor Simmons, in seconding, said the committee felt that the 
lighting should in future be in the handsof the local authority. They 
were not antagonistic to the present electric lighting company. What 
they proposed to do was to light the whole of the streets and the 
municipal buildings. They now paid annnally £5,923 for lighting, 
and they claimed that they could produce the electric light and effect 
a saving equal to a 14d. rate. They not only provided for a sinking 
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fund, but they estimated that they would be able to place £750 
annually as a depreciation fund reserve. Councillor Breach suggested 
that they should have more time in which to consider the proposal. 
He proposed tbat it be deferred for a month, and that in the mean- 
time the electric light ошип be approached as to what they would 
be prepared to sell the undertaking for. Councillor Hillman asked 
what there was to wait for. If they did not proceed at once they 
wonld not be able to get a provisional order until 1900, and it would 
be 1901 before they could do anything. He suggested that they 
should go tó the company and ask them to sell, and if they preferred 
to enter into competition, let them compete. First of all, however, 
let them try to purchase from the company on fair terms. The town 
clerk, in reply to the Mayor and other members, said it was necessary 
to give the notices for & provisional order during two weeks in 
November, and if the Council deferred their decision until the final 
meeting on the 24th of this month, it would be early enough. After 
further discussion, the amendment was negatived by 14 votes to 8, 
and the committee's recommendation adopted. 

The above refers to a report presented by Mr. Hawtayne, in which 
three schemes were given: scheme 1 being for a steam raising plant 
combined with a remodelled destructor; scheme 2 for steam ising 
plant without destructor; and scheme 3 for a similar undertaking 
worked by a destructor only. The committee's recommendation to 
the Courcil was that scheme 1 should be adopted. 


Edmonton.—The District Council has so many tbings in 
hand, tbat it will not & Ply for a provisional order this session. It 
will, however, оррове the large scheme of the North London Elec- 
moy Company, but would be prepared to consider a joint municipal 
echeme, 


Exeter— The Electric Lighting Committee recently 
ordered an additional 24 kw. transformer from the Brush Company 
for £58. The Committee reports to the Council that, since the last 
meeting, 18 new consumers with 789 8-O.P. lamps had been con- 
nected, and there are 20 consumers with 700 8-0.P. lamps waiting 
for connection. The electrical engineer recently repo upon the 
working of the arc lamps. The consent of the Local Government 
Board had been given to the borrowing of the sum of £7,000 for ex- 
tensions. | | 


Friern Darnet.—In preference to the echeme of the · 


North London Electricity Company, the District Oouncil favours a 
joint scheme by the various local authorities. 


Greenock.— The applicants for the post of electrical 
engineer were reduced to three, and Mr. S. E. Fedden, of Edinburgh, 
was chosen to appear before the Law and Finance Committee. 


Hendon.—Mesars. Merry and Hearn, who recently reno. 
sented the Hendon District Council at the conference of 

authorities interested in the scheme of the North London Electric 
Light. Company, say that the conference was a frost.“ Mr. Merry 
says that the scheme of the company is preferable to that suggested 
by the Enfield District Council. He advised the Council not to go 
any furtber in the matter, and this course has been agreed to. . 


Huddersfield.—There was а slight failure in the electricity 
supply last Baturday night. 


Hull.— Last week the Electric Lighting Committee 
accepted the tender of Messrs. Newton & Cbambers, Sheffield (£473). 
for an iron roof in connection with the extended portion of the elec- 
tricity. works in Sculcoates Lane. Mr. Good's tender (£32,532) for 
the extension of the station cem ear also been accepted. The 
opening of the station in Sculcoates is to take place on 20th inst. 


Iiford.—Mr. Hawtayne was present at & Council meeting. 


at Ilford on September 28tb, for the purpose of the ques- 


tion of tramways and electric lighting, and was then instructed to 


prepare all specifications and plane for a combined system 
of 8 lighting for the distriot. The tramways 
will form the more important portion of the contract, as it has 
been decided to equip in all between 16 and 17 miles of line, a part 
of which will be double track. 


Ipswich.—Messrs. Orampton & Co., of Great Yarmouth, 
have just completed an electric light installation at Friendly 
House,” Ipswich, the premises of Messrs. Edward Brand & Sons, 
drapers. The installation includes a Crossley’s 32 H.P. electric light 
high speed self-starting engine, and one dynamo of 300 lights. 
Throughout the premises from 200 to 300 lamps may be lighted at 
one time. Two 1,500-0.P. arc lamps light the outside of the shop. 


Keighley.—The Town Council last week retolved to 
apply for electrical powers, and Alderman Paget said that the Com- 
оне were very much іп earnest about carrying а scheme 

rough. 


Kendal.—The further consideration of the report on 
electric lighting prepared some time ago by an expert, has been 
deferred until the report of Mr. Silverthorne on the question of gas 
extension has been received. 


Lancaster.—Meesrs. Calvert & Heald have almost com- 
pleted the installation of the electric light in the Centenary Con- 
gregational Oharch, Stonewell, Lancaster. The demand for electric 
light ia business gon as well as public buildings, has become so 
general that the on have decided to ex the plant. 

The Town Oouncil last week resolved that application be made to 
the Local Government Board for £20,000 for the extension of elec- 
tric lighting and other purposes. 


Leeds.— At a meeting of the Parliamentary Committee 
last week, clauses to be embodied in a Bill te be introduced next 
session with reference to the purchase of the Yorkshire House-to- 
House Electricity Company's property by the Oorporation were 
under consideration. 


. Leicester.— We were only able to mention the electricity 
accounts very briefly last week. We now give the statement at greater 
length. On September 27th Alderman Lennard moving at the Courcil 
meeting the adoption of the half-yearly financial statement of the 
Electric Lighting Department of the borough, stated tat the amount 
borrowed on capital account for electric lighting was £42,748. They 
spent during the half-year 27,620, m»king a total expenditure to 
June, 1898, of £53,074, the department having overspent its capital 
account by £10,725. They had to do the work, whether the money 
was forthcoming from the Finance Committee or not, and they had 
to borrow it from their bankers. The total receipts for the half-year 
amounted to £3,559, against £2,402 for the corresponding half of the 
previous year, an increase of £1,157. The total expenditure was 
£1,804, against £1,402, an increase of £402 only. The receipts from 
the sale of current amounted to £1,138, meter rents £33, and on the 
fittings account there was a decrease uf £14. The total profit for the 
half-year was £1,755, sgainst £999 for the ding half of last 
year, an increase cf. £756. He would like the cil to note that 
the profit on the capital employed was equal to 6:61 per cent., 
against 5 per cent. for the ,corresponding half. Incidentally, he 
might mention that the Gas artment only yielded a profi: 
of 611 prr cent. In the profit and loss account, he was 
sorry to eay, they had disadvantages to deal with, though only 
of a temporary character in the matter of interest. The t 
for the half-year amounted to £1,127 against £6638 for the correspond- 
ing half, an increase of £491. The Committee employed during the 

-year £13,387 more capital than they had employed in the oor- 
responding half-year, and if they had borrowed that money at 21 per 
cent. it would have cost them £177 only. As it was, they paid £494 
paid to the Finance Oom- 


hting D 
increasing. 1 


8-candle-power lam Up to the end of June last, depending solel 
“po ps. Up Viri Р » дере g y 


35,000 8-candle-power, and they had supplied ate at one given 
tiae equal to 25,000 8-candle-power with machines delivered to them 
as equal only to supplying 11,199. They were very ratisficd, there- 
fore, with the proved capacity of the machinery they bad had, but 
their business grew so big that it became absolutely necessary to 
increase their plant. In order to show them the comparatively low 
figure at which their capital account stood, he had ascertained what 
those of 10 other corporation electric lighting instalmenta stood at, 
these being of a similar size to Leicester. Portsmouth stood at 2194 
рег kilowatt; Salford, £115; St. Panoras, £114; Stafford, £95; 

lasgew, £87; Nottingham, £79; Huddersfield, £79; Hull, £71; 
Bristol, £73 ; Bradford, £66 ; as againet Leicester, £45. The average 
of the towns he had mentioned was £90, or double that of Leicester. 
That was an advantageous position to be in, and it was not because 
they had gut cheap and poor machinery, for theirs was the very best. 
The fact was, they had not been eager to show profits at the very 
outset. Their original ctation with regard to this d ment 
had been more than realised. They had reduced the price of the 
current within the last three years to the extent of £1,400 a year. 
They could easily reduce it still further, if the Council did not mind 
foregoing profits. Althongh there was still a deficiency on the 
revenue account of £1,323, they had got a sum pot away in their 
sinking fund acocunt of £3,923. In conclusion, Alderman Lennard 
desired to compliment the engineer and bis staff, as well as the 
Committee generally, upon the successful working of this depart- 
ment. 


Leigh.—The Board of Trade have approved the Leigh 
District Oouncil's electric 1 proposals. When the sanction of 
the Local Government Board to the requisite loan has been received, 
the works will be proceeded with. | 


Newark.— Correspondence has passed between the District 
Oouncil and the Electrical Power Distribution Company, Limited, 
concerning the introduction of electricity supply into Newark. 
It has been resolved that the company be given an opportunity of 
laying information before the Council with regard to the 


Newport.—A Local Government Board inquiry was held 
on Wednesday last week into an application on the part of the Oor- 
ration for sanction to borrow £6,150 for the Purpose of electric 
ighting. The town clerk explained that the diture to 
date on the electric lighting of the town was £74,665, and the preser t 
application would, if granted, bring the total up to £80,815. Of tbe 
amount now asked for, £5,000 was for sub-stations and transformers 
(of which there would be three, vis., at Cardiff Road, at Albion Street, 
and one at Maindee), and for low tension distributing mains 
and high tension mains and feeders; and £1,150 was for emergency 
plant. During the first year of the undertaking there was a gross 
profit of £224, but the payment in respect of the sinking fund and 
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interest amounted to £1,634, leaving a net deficiency of £1,410. In 
the second year there was a gross profit of £664, but the payment of 
£1,828 to the sinking fund and interest made this into a net deficiency 
of £912; and the third year the gross profit was £1,716, payment to 
sinking fund and interest, £2,150, and the net deficiency only £434. 
There had now been a large increase in the number of lights, which 
xad reached a total of about 20,000. Mr. Robert Hammond gave 
evidence. 


 Nottingham.—It is stated that the extension of the elec- 
tricity station will be proceeded with as quickly as possible, there 
being urgent need for increased accommodation to meet the growing 
раро demands upon its resources. Plans for the additional build- 

gs are nearly completed, and tenders are shortly likely to be 
invited. 

Northampton.—At the Town Council on Monday it was 
resolved, on the proposition of the Lighting Committee, to improve 
the lighting of the main of the town from the London and 
North Western Railway to Abington Square, by using Bray's lamps 
only. Councillor Purser asked if the committee had considered the 
comparative cost of electric light. Councillor Martin (chairman of 
the committee) said that the cost cf electric light would be more 
than the Bray's at present, but he understood that the cost of current 
would be shortly reduced by the Northampton Electrio Light Com- 
pany. As the town were just now, attempting to purchase the el:ctric 
ight company, he did not think it would be very wise for the Cor- 
poration to enter into a fresh contract with them for purchasing more 
of their current. The Northampton Electric Light and Power Oom- 
pany announce that after December 31st the price of current will be 
reduced from 8d. and 4d. per unit, to 64d. 34d., and for motive 
power from 33d. to 3d. per unit. 


Paddington.—On Tuesday, at the Vestry meeting, a 
letter was read from the Metropolitan Electric Supply Company, 
stating that they had decided from January lst next to reduce their 
rate of charge to 4d. per Board of Trade unit for all premises, the 
maintenance of which was borne by the rates, and ing a hope 
that this concession would be appreciated by the Vestry. A member 
gaid that the charge to ordinary consumers ought to be reduced, for 
there was no reason why they should be paying as at present 6d. per 
Board «f Trade unit. Another member said that there had been a 
yedaction in the charges of the company, and he knew that in 
January the charge would be reduced to 54d. per unit. It was 
agreed that the letter be entered on the minutes. 


St. Pancras.—At Wednesday’s Vestry meeting the 
Electricity and Faoblic Lighting Committee submitted interim 
accounts of the working of the electric light station. These accounts, 
which led t» an interesting discussion, indicated that the revenue for 
half-year which terminated on June 30th last, amounted to £17,408, 
as compared with £14,320 in the corresponding period of 1897. The 
expenditure reached £11,556, as against £8,964 in the first half of 
last year. The not result of the six months’ еле was a profit 
of £1,166, to which was added the profit of £1,717 brought forward 
from the previous year, making a total profit of £2,883. In connec- 
tion with the receipts, the Committee pointed out that the intro- 
duction of the maximum demand indicator system and other 
reductions had diminished the income by £800. With regard to the 

diture, the amount under the h of mains and repairs 
accounted for £2,822, whilst the coal bill, which had been largely 
affected by the recent strike, showed an increase of over £500 for the 
half-year. During the discussion, Mr. Barnes contended that the 
accounts were not very satisfactory, since they showed a return of 
only 1 per cent. on the £210,000 invested in the undertaking. Dr. 
Walter Smith, chairman of the Committee, having expressed the 
opinion that everybody would be satisfied with the accounts on the 
completion of the financial year, the report was passed. 


Penzance.—The Town Council has resolved not to 
accept theoffer of the Edmundson's VVV Limited, 
to undertake the supply of electricity for the town. 


Peplar.—tThe District Board of Works has decided by 
a narrow majority to purchase & piece of land from the trustees of 
the German Estate for the purpose of an electric station between 
Violet Road and Glaucus Street, for £3,000. The site is a central 
position of the Poplar, Bow, and Bromley parishes. Mr. White, а 
member of the Board, intends to get a special meeting called to 
reverse the decision come to as he contends that the site is full cf 
water and there are other disadvantages. 


Redditch.—The erection of the electric ligbting build- 
ings and works is proceeding satisfactorily. In many of the roads 
mains have been laid, and the scheme may be completed by the end 
of the year. 


Rochdale.—The Board of Guardians Committee has 
received 27 tenders for the workhouse electric lighting installation. 
They are under consideration. 


Rugby.—On 29th ult. the Urban District Council de- 
cided to apply for a provisional order for electric lighting, and 
referred the matter to the General Purposes Oc .amittee. 


Shoreditch.—O wing to the rapid increase in the demand 
for electric current, and on the advice of the chief engineer, the 
Lighting Committee advised, and the Vestry agreed, that a 100- 
kilowatt transformer, complete with the necessary switch gear, be 
ordered from the Electric Construction Company at £881, on the 
terms and conditions of their tender, and that tenders be invited for 
¢wo smaller transformers of 66 kilowatt capacity each. 


St. Helens.—The subway is to be lighted by electricity, 
and the Oorporation has given the contract for the work to Mr. 
Chas. Rettie. There will be 60 lamps placed 80 yards apart. 


Siretfurd.—At Tuesday's Council meeting Mr. Johnston 
moved the adoption of tbe minutes of the General Pur Oom- 
mittee under date September 27th, which provided for the appoiit: 
ment of an electrician to advise the Counell on the electric light and 
haulage scheme, and also for the appointment of a sub-Committee 
to select a suitable electrician and Ane the terms of referenoe. The 
minutes were approved by 8 votes to 7. 


Swansea.—The Tramways and Electric Lighting Com- 
mittee on Monday resolved to advise the Corporation to defer the 
dust destructor proposal for the present on account of the difficulty 
in procuring a suitable site; also to ask Mr. Manville to prepare 
amended plans acd estimates of an electric lighting station to be 
erccted on the Oorporation property on the 8 To-morrow, 
Saturday, Major Hutchinson will hold an inquiry on behalf of the 
Board cof Trade, to settle the difference between the Tramways Com- 
pany and the Corporation. 


Tunbridge Wells.—The Electrio Light Committee of 
the Town Council bave resolved upon an increase of arc lamps in 
various parts of the borough. 


Vyrnwy.—The Water Committee of the Corporation have 
recommended to the Council that the tender of Messrs. Christy 
Bros., of Chelmsford, to carry out the necessary work for electric 
lightiog at Lake Vyrnwy, in accordance with specification, for the 
sum of £676, be accepted. 


Walthamstow,—On Wednesday last week a Local Govern- 
ment Board inquiry was held into an application by the District Council 
for sanction to borrow £41,690 for жу lighting, The inspector 
said he thought it was probable that another inquiry would have to 
be held, as notices calling attention to the inquiry had not been posted 
on the church and chapel doors in the district. Mr. Ebenezor Clarke 
opposed the spplication on the ground that Walthamstow already 
bad heavy outstanding liabilities, and that there was no demand for 
the electric light. Mr. Enright, the electrical engineer, explained the 
proposed scheme, The ins said he saw nothing in the scheme 
to object to, асре the proposal to wire private houses at а cost оѓ 
£5,000. He could not recommend this to the Local Government 
Board, as & fresh tenant might decline the electric light, and the wires 
would have to be taken out at the expense of the ratepayers. 


Waterlco.—A Local Government Board inquiry into the 
application of the Urban District Council for power to borrow £750 
for public lighting purposes was held at the Town Hall on 28th ult. 
Mr. Olea ver, solicitor, explained that the application was divided into 
two heads. The first was for £550 for the lighting of Great George's 
Road and South Road. In these roads gas is to mske way for elec- 
tricity. The Liverpool and District Lighting Company, Limited, had 
obtaiued an order in 1896 for supplying the district with power of 
lighting. They had erected a generation station, and the works were 
now in operation. The lamps to be used were similar to those used 
in gig enm Half the of the service loss was to be defrayed 
by the lighting company, and half by the Council The Electric 
Lighting Company would lay the mains, the Council provide the 
standards and caniers, and the lighting company would fix and 
maintain them. The remaining £200 was in respect of an electric 
light installation in the Town Hall. 


West Bromwich.—The Electric Lighting Committee 
will ask the Town Oouncil to empower them to employ an expert to 
advise them as to the best means of carrying out the ligh order, 
and to authorise them to obtain any requisite information that 
purpose. 

West Ham.— The Town Council had а discussion some days 


he made 
Romford 


get the permission of the Local Government Board to raise loans, and 
itiis а dificult tbiog to get electrical machinery delivered ina hurry. 
He also draws attention to the question of electric tramway», and 
recommends a suitable spot for a tramway sub-station. If lighting 
mains are laid to Upton e he says that tramway feeders shoul 
be put down at the same time, He says that actual work on electric 
light extensions ought to commence early in March, 1899. 


Whitechapel.— The Board of Works has granted the 
City of London Electric Lighting Company permission to lay electric 
mains from Cooper's Row to Messers. R. Н. Thompson & Co.'s premises 
at 33, Trinity Square. 


Whitehaven.—The Whitehaven Congregational Church 
will shortly be lighted electrically if the offer of a would-be donor is 
accepted. Messrs. Ramsay Bros. will do the work. 


Wigan.—On Wednesday the Council decided that the 
Electric Lighting Committee visit towns where combined 


of electric lighting and electric traction have been 
and report. 
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C Wigton.—Now that the electrio light is being installed in 
the city of Carlisle, 114 miles distant, а few members of the Wigton 
Urban Distriet Council are seriously considering the advisability of 
introducing electric lighting into the town. : 


Willesden.—At the District Council on September 27th, 
the solicitor, Mr. W. G. Greig, reported that the provisional order 
received the Royal assent on September 12th. The matter was re- 
ferred to the Works Committee. It was reported by the Works Com- 
mittee that A had appointed a sub-committee to consider the 
applications for the post of electrical engineer to the Council, and to 
5 names from the list from which the engineer is to be 
chosen. 


ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


Aberdeen.—The Tramways Committee has had under 
consideration a report from the sub-committee on the questions of 
extensions, method of traction, &c. Mr. Dyack, burgh surveyor, 
submitted a rt to the effect that the line from Kittybrewster to 
Woodside was beyond repair, it being completely worn out. The 
committee, in these circumstances, agreed to proceed immediatel 
with the doubling of that part of the system, and to lay lines whi 
would be suitable for electric traction when it was introduced. The 
lines between Market Street and Kittybrewster at present in use are 
also to be replaced by others suitable for electric traction. A pro- 
visional order is to be applied for with a view to carrying out this 
improvement, which is estimated to cost about £18,000. 


Barrow.—The General Purposes Committee last week 
considered the report of a sub-Oommittee recommending the muni- 
i purchase of the tramways for about £22,000. The matter was 

o 


| urned for а fortnight. The company is stated to have received 
an offer from a private firm. 


Belfast.—The Corporation on Saturday did not pass the 
resolution recommended by the Electric Committee as printed in our 
last issue. The Council will discuss the matter in committee. 


Bradford.—Hot bearings were responsible for the elec- 
tric tramway plant at the station being brought to a standstill last 
Sanday afternoon. For several hours the cars were not running. 
When the new plant now on order from Messrs. Siemens Broe. is in 


position, the works will be quite prepared for such an emergency if 
it occurs again. 


Cardiff.—On Monday afternoon a Council deputation 
went to Kidderminster, from whence they will proceed to visit 
several of the larger towns in the North of England, where electric 
tramways are working. The deputation will report to the com- 


mittee who have charge of the p electric tramways upon the 
best systems now in use. 


Glasgow.—The Glasgow Evening Times has been inter- 


viewing ex-Bailie Paton with reference to the Springburn electric | 


tramway section. Writing on 27th ult., our contemporary said that 
the en would be working in a fortnight, and that thereafter there 
would be trial runs for se nights to get the car drivers used tothe 
new system. From Mitchell Street to Берара Me track has been 
prepared, and the poste and wires erecte 


Hawall.— The directors of the Hawaiian Tramways 
Oompany, Limited, in their latest report, say: The change of the 
motive power to electricity has become of urgent importance, and the 
directors are taking stepa towards a gradual installation.” 


St. Helens.—The London Gazette contains notice to the 
effect that the Corporation is applying to the Board of Trade for 
approval to the demise by loase of the tramways өү to the 
new Bt. Helens and District Tramways Company, Limited, for a 
term of 21 years, at a rental of £2,400 in the first half-year, rising 
oe stages to £3,500 during the last four years of the term. 

lessors are to relay and repave certain portions of the tramways, 
and are кро the necessary equipment for the use of electricity 
as the motive power on certain specified terms, and the lessees are to 
provide the necessary rolling stock. 


Isle of Thanet.—It is stated that the plans, &c., for this 
electric tramway scheme are being prepared as speedily as possible, 
and it is anticipated that a start may ba made with the preparation 


of the track in November. The line will doubtless be opened by 
next season. 


Keighley.—At the annual meeting of the Keighley 
Tramways Company on September 29th, there was some talk about 
electric traction. The chairman of the ccmpany (Mr. Herbert 
Hoggos) said there was no doubt if the Corporation put down an 
installation, tbe company would go in for electric cars. Electricity 
was, without doubt, cheaper than horses for traction. On September 
27th the Keighley Corporation passed the following retolution :— 
“That application be made to the Board of Trade on or before 
December 21st for а provisional order, to be confirmed by Parliament, 
to empower the Mayor, aldermen, and burgesses of the borough of 
Keighley to eupply electricity for public and private purposes within 
the borough.” 


Leicester.—A special committee of the Leicester Oorpora- 
tion have entered into a provisional agreement to purchase the 
tramway undertaking, hitherto in the hands of a company. The 
price to be paid by the Corporation is £129,500, the Corporation also 
agreeing to take over the liability to pay off the company's deben- 
tures, amounting to £24,000. 


Liverpool.—At a recent meeting of the Watch Com- 
mittee, a report was read from the assistant head constable as to the 
electric tramway wires interfering with the running of vertical fire 
escapes, and it was resolved to obtain specifications and estimates for 
two horizontal fire escapes. 


The Metropolitan Railways and Electric Traction. 
Mr. J. S. Forbes, addressing the shareholders of the Metropolitan 
District Railway Company on 29th ult., said that in connection with 
the proposed new extension (Whitechapel and Bow line) the question 
again came to the front as to the use of electrical traction. They had 
no doubt seen what had taken place in the last few months. The 
extraordinary fine weather and the coal strike in Wales had punished 
their traffic. The use of Welsh coals had choked their tunnels. The 
adoption of electrical traction would get rid of those disadvantages. 
He thought the salvation of the District Company, and the Metro- 

litan Company, too, depended to a certain extent on the substitu- 
Hon of electricity for steam. They had powers to adopt the electrical 
system, and one of the objects of the resolutions before them was to 

ut that into effect, which would involve £500,000 in the case of the 
District Railway; but the directors did not desire to ask the share- 
holders to incur that cost until they had before them the report of 
such eminent electrical authorities as Sir Wolfe Barry and Mr. W. H. 
Preece, the electrician of the Post Office. 


A New Closed Conduit System.—A public trial of 
Mr. Christopher Anderson’s closed conduit tramway system was 
made in Harehills Road on Monday afternoon, in the presence of the 
Corporation, tramways officials, and some members of tho Tramways 
Committee. Mr. Auderson bad for the purpose of the trial utilised 
by the Oorporation's permission about a mile of track. The Lecds 
Mercury describes the system as follows:—' He has placed between 
the rails, iron boxes, sunk to the level of the road, and some 18 feet 
apart. These are 3 feet long by 1 foot broad, and they enclose the 
mechanism which supplies to the tramcar its motive power. As the 
car passes over each of these little chambers & rod rises 4 inches 
above the level, and coming in contact with what may be termed the 
brush, transmits to the motor under the vehicle a supply of elec- 
tricity. This done, the rod drops into the chamber, and the one 
immediately ahead of it rises automatically, and renders the tame 
service, after which it also descends. This operation is continued 
along the whole of the track. It is only when the rod is elevated 
that it is electrically alive; the lowering of it breaks the current, and 
as it falls before the car has quite passed over it, there is no danger 
of any one receiving a shock, though the top of it is level with 
surface. It may be asked, How is the car started? When it is 
about to leave the shed, the rod in the first box has to be raised; the 
reat depends upon the automatic action described. For his experi- 
ments Mr. Anderson has obtained the electrical current from the 
Corporation's station.” 


Newcastle.—A correspondent is informed upon reliable 
authority that the new Tramways Committee of the Newcastle Cor- 
poration baving interviewed tramway experts (cable and о) 
re the various technicalities in the working of the two systems, wi 
draw up a report of the interview, which will shortly be presented to 
a full meeting of the Council. 


Oldham.—The proposal of the Corporation to run their 
own trams is going forward. As already stated, the Oldham autho- 
rities wrote to the out-townships—Royton, Orompton, and Lees 

to be allowed to run their trams ugh the districts, and the 
a from the two last-named districts are favourable. Oldham 
will now include the districts of Crom and Lees in their 
proposed Bill to be laid before P t. The chairman 
of the Surveyors’ Committee and the borough surveyor went 
over the proposed route with the members of the Lees District 
Council, after wbich the latter body a resolution, and gives 
its approval for Oldham to apply to Parliament for powers to run 
electric or other trams within the urban district of Lees. Three 
years will be given to carry out the scheme. 

The Royton District Council on Monday, after oonferrin 
with representatives of the Orompton District Oouncil, decid 
that it would be most advisable for the Royton District Council 
to acquire or own the tramway lines in their district, and to 
lease the running powers for a term of years upon such terms 
or at such a rental as wculd enable them to be recouped at the 
expiration of such terms for the capital expended, together with the 
annual cost of repairing and maintaining the lines. Subject to such 
conditions to be hereafter agreed upon, the Oouncil authorise the 
Corporation of Oldham to provide in the proposed Tramway Bill for 
acquiring the requisite running powers in regard to the district 
of Roytcn. 

The work of constructing the line for the electric tramway syetem 
from A:hton to the steam tram terminus at Hathersbam, Oldham, is 
proceeding apace. The rails have already been laid down, and the 
connections of the different lines are being completed. The poets for 
the overhead wire have also been erected on & great portion of the 


cute. It is not known when the cars will y be run. 
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Salford.—The Highway Committee make the following 
recommendation in regard to the appointment of adviser on the 
pore electric tramways for the borough:—*' That Mr. Charles 

opkinson be appointed to advise this Committee upon the same 
terms as those upon which the late Dr. Hopkinson was appointed." 


Southampton.—At the last meeting of the Town Council 


it was reported that the receipts from the tramways showed a con- | 


siderable advance over corresponding weeks last year, when the 
were the pro of a com 
received a report from Mr. Kincaid upon the subject of adapting the 
permanent way for electric traction, and it had been decided to 
convene а meeting to consider it. 


Southend.—The Town Council will hold a special meeting 


on October 26th to decide whether to apply for a light railway order 


for laying down a system of electric trams for the principal streets 
of the borough, and including Prittlewell, Leigh, Southchurch, West- 
cliff, &c. The Council y has an electrio lighting order, and 1t 
is suggested to put down & combined lighting and tram plant. The 
tram scheme would include 10 miles of system, and the total cost, 


including buildings, would be £80,000, 


TELEGRAPH AND TELEPHONE NOTES 


Pacific Cable.—A well congidered article in this month's 
Nineteenth Century, by Mr. Benjamin Taylor, refers to the Ni 
canal and the Pacific cable as important factors in “the coming 
struggle in the Pacific,” and we think we cannot do better than make 
an extract of that part which refers to electrical communication with 
the East. We have ирек expressed the views Mr. Taylor 

unds as to the insecurity of the epp | telegraph lines, and have 
an European power to destroy 


enongh if our quarrel was with the United States; in fact, as the 
routes are far removed from the probable scene of action, one may 
consider them perfectly safe for ordinary purposes. The case, 
however, is far different if an European power is our antagonist; 
without a Pacific cable we shall have, at the best, an insecure, and for 
that reason, dangerous means of communication. The danger of 
ha on our hands at one time, a war with an European power and 
with the United States, is so slight that a Canadian Pacific cable 
would be practically a secure route to the East when the cables 
of the Ca Mediterranean, and Red are interrupted 
by an uropean adv à Mr. Taylor’s article says:— 
“ In considering the future of the Pacific, the subject of cable com- 


pire by four lines of wire: (1) vid Lisbon 

and the Red Sea ; (2) vid France, Italy, and the 

Sea; (3) vid Germany, Turkey, Russia, and the Pacific Ooast; (4) vid 
Lisbon, West Africa, the Cape and the Indian Ocean. The recom- 
mendation of the Selborne Conference, in 1896, in favour of an all- 
British cable to the Pacific has not been acted upon, mainly, perhaps, 
owing to one reason that has never been mentioned in public discus- 
sions of the matter, which is that the overland telegraphs in Canada, 
which must form the connec lioks between the two ocean cables, 
are ‘controlled’ by a powerful United States telegraph combination. 
So long as that control exists, a telegraphic connection between West 
and East, vid North America, would be all-British only in name. If 
cables are to be no longer regarded as immune from attacks in time 
of war, we might have very serious complications in American rights 
over Canadian landlines. Are they, in present circumstances, any 
more dependable for Imperial purposes than is the Russo-Biberian 
line of communication, on which Lord Wolseley has said that it is 
‘suicidal’ for us to depend? It may, however, be argued that the 
very fact of this American impact upon the all-British line of 
Imperial inter-communication emphasises the necessity for an Anglo- 
American bond of what Mr. Chamberlain calls ' permanent amity.' 
The four existing lines of telegraph with the Hast all pass through 
the dominions of several foreign governments. The enmity of one 
of these governments would sever two or more of these lines. The 
cables in the Red S:a would be at the mercy of any belligerent. In 
fact, in the event of a war with a E maritime power, we 
would be absolutely dependent on the very precarious link round the 
Саре, which might be broken at many different points. Russia 
м i no secret of the fact that, in the event of & war with us, her 
first task would be to cut off all our wire communications with India 
and Australia; and it is known that she has had ready cable-cutting 
ships to despatch on short notice. There seems little room to doubt 
that a cable laid in the great depths of the open Pacific would be 
much less open to attack than any existing, or perhaps any ble 
alternative line. But a little reflection will show that, desirable as is 
this all-British bond of wire by way of North America and the Pacific, 
its value will depend on the preservation of ' permanent amity ' with 
the United States. We cannot yet count on that, and therefore we 
cannot sfford to reject the plan for a complete system of entirely 
British cables connecting all our naval stations with London, India, 
and Australia. It is a curious thought that in seeking to reach the 
Orient by a canal across N:caregus, end by a cable across the Pacific, 
we are just carryirg out tke dcrizn of the old Spaniards to reach the 
East by the West. We have ascecessf followed the Portuguese: 
Vasco de Gama round the Cape of Hope, to Mombassa and 
India. And now we are upon the Westward track of 


y f 
y. The Tramways Committee had 


Columbus when he went in search of Zipandu; and of Alvaro de 
Мепдай \ when, setting sail from Callao, he plunged into the wide 
Pacific in search of the Islands of Solomon.” | 


Telegraphic Communication with Klondyke.—A 


Rauter despatch, dated Ottawa, October Srd, says that the Hon. 
James Roche, M.P., representing British capitalists, has acquired 
the charter granted by the Dominion Parliament last session for the 
erection of a telegraph line to Dawson City, and that he has now 
arranged with the Government for the construction of the line, which 
will be commenced forthwith. 


Telegraphic Interruptions and Repairs :— 


CABLRS. Down. Repaired. 
West Indies— 

Bt. Lucia-Bt. Vinoent ETT t. 24th, 1898 [II eoe 

Bt. Vincent-Grenada ... Sept. 24th, 1898 ... iso 

Santiago Caimauera ... Sept. 27th, 1898 ... Sept. 29th, 1898. 
Amazon Company's cable— 

Oable beyond Gurupa 009 June 8th, 1898 ooe eot 
Bolama-Biseao T .. June 8186, 1898  ... iss 
Perim-Assab eee eee eso Bept. 13th, 1898 eee [III 
Seychelles-Maurice ... .. Sept. 18th, 1898 ., Oot. let, 1898. 

LINES. 
Majanga-Tananarive . Bept. 19th, 1898 .., Sept. 20th, 1898. 
" 9 ... Oct. Srd, 1898 . Oot. 4th, 1898. 
Baigon-Bangkok coe 009 Верё. 27th, 1898 cee Oct. 4th, 1898. 


West Indian Telegraphs.—A Barbados account of the 
terrible hurricane which recently did such awful devastation in the 
West Indies, says that on September 14th every branch of business: 
was suspended in the city, all the stores and commercial offices being 
closed. “The landlines of the W. I. and P. Telegraph Oompany 
have been demolished, and cable communication with the other 
islands was interrupted.” _ 


CONTRACTS OPEN AND CLOSED. 


Belgium.—October 27th. The manicipal authorities of 
Ghent are inviting tenders until October 27th for an installation of 


electric lighting in the new Flemish theatre in that town. Tenders 
to L'Hotel de Ville, Ghent, Belgium, from whence particulars may be 
obtained. 


General Post 5 о B. со he 
inviting tenders (a) for the supply o fir te , 
delivered in ЗАА and at Northumberland Dock (Biv 
West Hartlepool, Hull, or Grimsby; and (b) for 
poles m 0 Ibs. or 19 lbs. of creosote to the cubic foot, as may be 


of tender all particulars, may be obtained on application 
to Mr. Ohas. E. Stuart, controller of stores. 


Ghent.—October 29th. The Ghent Municipal Council 
is inviting tenders for the installation of the electric light at & new 
theatre. The work, says Daily Tenders and Contracts, has 
com d by June 1st, 1899 (a fine being im 

tional day to completion) 
clause. The contract includes the sup 


expenses 
ri piconet gr pone eer rye ri 150 anos to bo pad 
by the i 


2 per eent. will be paid 
lans obtained, on 


Tenders, on stamped , registered, addressed 
as with a certificata of deposit, t» Le p 
The tenders will be opened at 11 a.m. on Octo 


Great Western Railway. — O.tober 24th. The 
directors are inviting tenders for the supply of various stores fora 
year commencing December 1st, 1899. Among the items are fele- 
graph instruments, apparatus, ironwork and tools, and drysalteries ; 
copper wire, d P. wire, &o.; electric light carbons, and incandescent 
lamps; telegraph poles, &c., &c. Specifloations, &3., from the offices 
of the Stores Superintendent, Swindon. For farther particulars 
see our “Official Notices" this week. 


Italy.—October 11th. The Italian naval authorities at 
Spesia are inviting tenders until the 11th inst. for the supply of the 
interru , rheostats, commutators, and other electrical supplies 
required during the financial year, 1898-99. Tenders to be sent to 
La Dires. delle Torpedini e materiale elettrico 1" dipartimento 
maritt. Spesia, Italy. 


Kingston-upon-Hull.— October 27th. The Electric 
Lighting Committee invites tenders for the supply and erection of 
certain plant in connection with the electricity , inclu high 
and low tension mains, trench work, &c.; switch ‚ con- 
tinuous current rotary ¢ ormers, motor-generator, &c.; centri- 
fugal pamp, condenser (ejector type), steam pipes, Ko. Hlectrical 
nias . A. В. Barnard. See our “Оо обоев” September 
93га for 


А e poles to be felled during the winter of 1898-9. Forms. 
, containing 


* * 
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Leigh.— October 14th. The Electricity Committee want 
tenders for the supply and erection of steam dynamos, switchboard, 
accumulators, mains, m , overhead crane, water softener, &c., for 
the electricity scheme. Particulars from the engineer, Mr. John 
Foster, Leigh, Lancs. See our Official Notices September 231d. 


New South Wales.— October 17th. The New South 
Wales Government is, according to Daily Tenders and Contracts, 
inviting tenders for the supply for the Dzpartment of Posts and 

phs of a steam engine and dynamo, 218 tons galvanised iron 
wire, 90 tons copper wire, 70,000 porcelain insulators, 16,000 sinc 
cylinders, 16,000 ditto, 50 tons copper vitriol, 1,000 bottles ink 
for Morse instruments, 1,500 telephones, 1,000 batteries (Leclanché), 
10,000 porous cylinders for same, 15,000 sinc ditto, 24 arc lamps, 
with 22,000 carbons, and 2,000 incandescent lamps. Further par- 
ticulars, &c., obtained from, and tenders to, the Secretary, General 
Post Office, Sydney, N. S. W. ; 


Oldbam.— October 11th. The Corporation are offering 
for purchase by tender of 67 E. P. S. and 67 Crompton-Howell storage 
cells, each of 500 ampere-hours capacity. The latter class of cells 
have been partly re-plated with chloride positives. May be seen at 
the supply station, Gas Street. Tenders to the Superintendent. 


Southampton.— November 16th. The Committee ot 
Visitors of the County Lunatic Asylum, Knowle, near Fareham, are 
inviting tenders for the supply of two engines and dynamos equal to 
an output of 24,000 watts each, together with all necessary washing 
machinery, lathe, drilJ, motors, lamp installations, &c., required in 
connection with the centralisation and increase of the light, heat, 
and power generating plant. See our “Official Notices” this week 
re specifications, plans, &с. 


South Shields.— October 19th. The Corporation wants 
tenders for the supply and erection of vertical triple expansion engine, 
800 I.H.P. or 1,000 I.H.P., with surface condenser; and an ironclad 
or inductor type alternator, 400 or 500 kw. Specifications, &c., from 
the borough electrical ee office, West Holborn. See our 
“ Official Notices " this А 


Warsaw.—The Secretary of State for Foreign Affairs has 
received a despatch from Her Majesty's Oonsul-General at Warsaw 
stating that tbe Municipal Oouncil of city invite tenders for the 
exploitation of the tramways of Warsaw under municipal control. 
Horse traction, says the Times, is at present in use, but it is intended 


to introduce electricity as soon as ble. Information as to the 
conditions can be ob from the trat dela Ville de Varsovie, 
Varsovie, Russie. 

CLOSED. 


liford.—The Urban District Council has accepted the 
tender of the Consolidated Telephone Company to provide a tele- 


phone service to the new hospital at Shadwell, and also to furnish a 


system for inside telephone communication. 


Leeds.—The following tenders have, says the Contract 
Journal, been accepted subject to the approval of the City Council 
for the supply of (a) poles; (b) trolley and attachments, in con- 
nection with the extension of their electric tramway systems: J. 
Russell & Son, Leeds, m" £5,058; British Thomson-Houston Oom- 
pany, Limited, London (5) £4,248. 


Paisley. — The 
estimate of Messrs. Jas. Kilpatrick & Son for electric 


for 
ita new offices in Paisley. pt 


—— 


NOTES. 


Side Lights on Cable Routes.—In the Melbourne Argus 
of August 26th we notice a long article (No. 1) under the 
eading of ~ ТЬе Proposed Pacific Cable.“ We do. not 
intend to criticise this, as it is simply a rechauffe of the 
objections and misleading statements which those who are 
interested in opposing the laying of a cable across the 
Pacific take every opportunity of publishing for the con- 
sumption of the colonial public, who have not the oppor- 
tunity of acquiring a proper insight into the matter. This 
knowledge might have been in their hands had the proceed- 
ings of the Commission of Inquiry, held in the Colonial Office 
at Downing Street at the end of 1896, been presented to the 
House of Commons. The supposed analysis of the Pacific 
scheme now being ше in Australia is, as has previously 
been the case, utterly misleading, and evidently springs from 
а biased source. 


Durham College of Science.—On 28th ult. Prof. H. 
Stroud delivered a lecture in the hall of the Durham College 
of Science, in the course of which he dwelt at considerable 
length on the subject of Lord Armstrong’s electrical dis- 


oharge experiments at, Craigside. 


Parish Council has асое the 


Earih Returns on Tramways.—Apropos of. Prof. 
Riicker’s presidential address bafore the International Confer- 
ence on Terrestrial Magnetism at Bristol, the following extract 
from a recent issue of a St. Louis paper is of interest : —“ What 
may prove the most wonderful electrical discovery of recent 
years has been made by кее of the Bell Telephone Com- 
pany. Electricity for light and power may be free as air. 
Anybody with a strand of copper wire may avail himself of 
the mighty force that propels the street cars of St. Louis." 


. One would suppose, from the above, that the Bell Telephone 


Company’s operatives had solved the problem of converting 
sunlight into electrical energy. They have not, however, 
tapped a new source of electricity; they have merely tappcd 
the wandering earth currents of the St. Louis street car 
system. The Bell Telephone Company, of St. Lonis, have 
recently met with difficulties in working their system, and 
their manager, Mr. G. F. Durant, has discovered that the 
ground under Ss. Louis is saturated with earth currents 
sufficient in power to produce light when а lamp is put into 
circuit between two fairly distant points. Mr. Darant looks 
forward to the happy time when the citizens of St. Louis 
will avail themselves of this new supply for lighting the it 
homes, and he even talks of utilising these wandering 
currents for power p by means of storage cells. 
Probably before his plans are matured the Street Oar Com- 
pany will have come to the conclusion that it does not pay 
to provide the citizens of St. Louis with light and power free 
of charge, or to electrolyse the underground gas and water 
mains upon such an extensive gon on will have amended 
their ways. But the disoovery by Mr. Durant of the energy 
of some of these earth currente, taken in conjunction with 
Prof. Riicker’s facta as to the distances to which they may 
travel, open up a new vista. The back garden of the 
thrifty citizen of, say, Blackpool, Bradford, or Dover, may 
cease to be an unremunerative patch of ground, capable only 
of growing weedy crops of vegetables with an infinitude of 
personal care and attention. The said citizen will no longer 
spend his summer evenings and surplus cash in horti- 
cultural W but will lay himself out 10 tap earth 
currents. With a few oven shelves buried in his back garden, 
and all his available warming pans in the front, and electrical 
contact between the two, his раз of ground may ( ! supply 
heat and light to his household, and become in a small degree 
u veritable Eldorado. We do not, however, guarantee success 
to these experimenta in this country, and the most promising 
field of operation would certainly appear to be upon the other 
side of the Atlantic. 


Presentation to Mr. Frank King.—An interesting 
ceremony took place at the works of the Electrical Power 
Storage Company, Limited, Millwall, on the 29th ult., in the 
presence of some 300 of the staff and employés of the com- 
pany, on the occasion of a presentation to Mr. Frank King 
on his retirement from the post of manager of the company. 
The presentation, which represented the joint contributions 
of the directors, staff, and workmen, consisted of an illumi- 
nated address, together with a silver centrepiece for the 
dinner table. Mr, John Irving Courtenay, chairman of the 
company, in making the presentation, alluded to the enor- 
mous prora the storage battery industry had made since 
Mr. King became connected with the company in 1886, and 
n ыш the patei. Mt ds Storage а had ds 

rgely partici . Mr. Courtenay pointed ont how m 
the iie was indebted to Mr. Kings efforts for the 
premier position it now ocoupied. While expressing their 
unanimous t that the state of Mr. King’s health had 
necessitated his resigning the post of manager, he had much 
pleasure in stating that the company would continue to have 
the benefit of Mr. King's services as a member of the board 
of directors. Mr. King briefly replied, expressed his deep 
sense of the compliment that had been peid him, and his 
sincere appreciation of the kindly feelings that had always 
b:en manifested by all those with whom he had worked for 
80 many years, Mr. Courtenay was supported by Mr. Fred. 
Green (a director), Mr. H. W. Butler (Mr. King's successor), 
Mr. Walter Clark (the works' superintendent), and Mr. 
W. C. Burford (the accountant). | 
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An American Gas Power Station.—The American 
Engineer describes а gas power station using Indiana natural 
gas. In Ohio and Indiana natural gas can be bought for 
84d. per 1,000 cubic feet. The installation in question is at 
Lafayette, and the cost of fuel is only 22 per cent. what it 
was before gas power was installed. There are 8 units, each 
consisting of a 125 H.P. engine belted to a 60 kw. dynamo. 
Two are 80 far at work. The dynamos are two-phase West- 
inghouse of 7,200 amperes per minute, 2,000 volte, and 900 
revolutions per minute. They furnish current for 40 enclosed 
aro and 1,000 incandescents, as well as for a 50 Н.Р, rotary 
transformer. The gas engines are Westinghouse t 
guaranteed to do 125 H.P. with not over 14 cubic feet of 
gas containing not fewer heat units than Pittsburg natural 
gas. Their cylinders are 18 inches diameter x 14 inches 
stroke; their speed is 265. They are fitted with a gasoline 
tank and carburator in case of the natural supply failing, 
as it may do in cold weather. For this gasoline the 
cylinders are provided with a bonnet, which acts to increase 
the clearance, and so reduce compression, and prevent other- 
wise premature explosion. Cooling water is heated to 180° 
and cooled by evaporation in air currente. In this way the 
water is used over and over again, and there is no danger of 
incrustation as with a constant supply of fresh and, perhaps, 
hard scale-forming water. Four to five gallons of water are 
used by each engine per hour. To each engine are 
provided four tanks 7 cubic feet capacity to con- 
tain air at 160 lbs. pressure. There are filled Ly 


a small pump on the engine, and in starting, this 
=й is in one of the three cylinders of each engine. 
air 


pressure is restored by running the air pump а 
short time. Thus one cylinder acta as an air motor, while 
the other two are ready to work with gas. Three or four 
revolutions are enough to start with when the middle cylinder 
is cut off from the air and fed with gas. Regulation is by 
an adjusted charge, which is looked on as better for electric 
light work than the more economical method of cutting out 
explosions. About а twelfth of a penny per H.P.-hour will 
be found possible with gas at 34d. per 1,000 feet. Indiana 
nataral gas is very rich in hydro-carbons, yielding 1,050 heat 
units per cubic foot. It may be diluted with 12 to 14 times 
its volume of air. The cranks are at 120°. The throttling 
of the inlet, by which regulation is ¢ffected, has the effect of 
reducing the compression. The mixture is constant, so that 
not only is less gas admitted on a throttling atroke, but less 
* ence the reduoed pressure of compression after such 
a stroke, | 


А Convenient Rule for the Calculation of Three- 
phase Circuits.— One of the most popular circuits in 
maltiphaee transmission is the three-phase, three-wire system. 
The calculation of the proper sizes of wire for a power trans- 
mission upon this system has frequently bothered devotees of 
direct current. In attempting its solution, says the Ameri- 
can Electrician, they very shortly are tangled up with the 
Fquare root of three, which has unaccountably incorporated 
iteelf into their calculations, and they are also likely to calcu- 
late the three drops, one on each wire, and are then in a 
T as to whether these should be added, averaged, or 
the third neglected. A simple and satisfactory rule is the 
following :— The ratio of the amounts of copper used for 
equal power, drop, and voltage is 100 for the single-phase 
and 75 for the three-phase е. The single-phase system, 
as is well known, is calculated by ordinary direct current 
rule, and uses two wires. Tha three-phase system uses 
three wires. It then follows that, if we calculate the proper 
size of wire by ordinary direct current roles, and then divide 
the circular millage of that wire by 2, we shall have the 
proper size of wire for a three-phase circuit, because 75 per 
cent. of the volume of two wires of a given size is equal to 
the 7900 of three wires of half that size, lengths being 
(qu | 


The Italian Electro-Technical Association, — The 
second annual meeting of the Associazione Elettrotecnica 
Italiana was held in Turin from the 25th to the 28th ult, 
when papers were read by Ing. Lorenzo Ferraris on “ Elec- 
tricity at the Turin Exposition,” and by Іар. E. Cairo and 
Ing. Р, Lanino on “The Application of Electrio Traction on 
Railways.” 


. Personal.—Mr. Reginald J. Wallis-Jonesinforms us that 
he hag entered into partnership with Mr. M. O. Dent for the 
purpose of carrying on business as consulting eleotrical engi- 
neers at 86, Great George Street, S. W. Mr. Wallis-Jones 
has had about 17 years’ varied experience in electrical work, 
and will report on electrical schemes of every description. 
Personal supervision will be given to this work, and also to 
the testing of electrical ery and plant. We under- 
stand that Mr. Wallis-Jones has been retained as engineer by 
the 751 Welding Company, with which he has been 


Mr. J. H. Woodward has resigned the tion that he 
held as chief of the staff of Thomas Parker, Limited, Wolver- 
hampton. 

Dr. J. Erskine Mnrray, the assistant Professor of Physics 
in the Heriot-Watt Oollege, has been appointed electrician to 
the Wireless Telegraph and Signal 8 

Mr. George A. Z den has resigned his appointment 
on the technical staff of the Brush Electrical Bagi- 
neering Company, in order to take up the position of 
managing engineer to Mr. W. О. C. Hawtayne, consulting 
engineer, of 20, Bucklerebury, E. OC. During his 10 years’ 
service with the Brash Company, Mr. Zeden has spent six 
years in their estimating department in London, and before 

eaving on Friday last, he was presented by some of his 
immediate friends and colleagues at the head office with a 
handsomely fitted travelling bag, as a mark of their warm 
personal regard for him. | | 

Lord Salisbury is stated to have intimated to the Marquess 
of Tweeddale that Her Majesty has been pleased. to confer 
upon him the Ribbon of the Thistle, vacant by the death of 
the Earl of Mansfield. The Daily Telegraph, commentin 
upon the matter, says :—“ Since his Lordship quitted politi 

ile in 1878 he has been deeply and a he in the 
management of telegraph companies, and he succeeded the 
late Sir John Pender in the chairmanship of those which 
are popularly known as the Eastern group. As Lord 
William Hay he was one of the first directors of the cable 
from Malta to Alexandria, which was the nuoleus of the. vast 
and complicated system that connects London with the Far 
Е 48 today. Indeed, he is the only surviving director of all 
the original Pender companies. Tweeddale has also 
been chairman of the North British Railway Company 
during the past 12 years. He isa man of strong business 
habits and simple tastes, which were acquired during his 
Anglo-Indian experience of 15 period covering the 
whole of the Indian Mutiny, in the course of the suppres- 
sion of which he earned at Simla signal oredit.” The Tele- 
graph assumes that this honour is in recognition of the 
admirable manner in which, for five years, Lord 'T weeddale 
represented the Qaeen as Lord High Commissioner to the 
General Assembly of the Ohurch of Scotland. 

Mr. Val. A. Fyon bas resigned the position of chief elec- 
trician to Messers. Easton, Anderson & Goolden. 


Gas and Electricity.—AÀ number of members of the 
Incorporated Institution of Gas Engineers, while holding 
their conference at Manchester, went through the Bradford 
and Gaythorn Gas Works, under the guidance of the Gas 
Committee of the Corporation. At the invitation of the 
Lord Mayor, who is chairman of the Gas Committee, the 
visitors afterwards had luncheon at the Town Hall. The 
Lord Mayor, in welcoming the visitors, said it seemed a very 
extraordinary thing that not only in Manchester, but in 
other large towns where electricity had become a great 
factor, an increased production of gas had kept pace with the 
demand for electricity. Manchester, five years ago, started 


an electric light installation, which at the time was thought 


to be a large one, as it consisted of 20,000 16 C.P. lamps. 16 
was thougbt that this would last for a decade at least, but it 
did not last for 12 months. Since then there had been an 
enormous number of electric lamps brougbt into use; but 
notwithstanding that, there had been a considerable inorease 
in the demand for gas. | | 


The Institution of Junior Engineers.—The annual 
general meeting will be held on Fridsy, October 14th, at 
8 p.m., at the Westminster Palace Hotel, for the reception of 
the Council's report, for the election of officers for the 
eighteenth session, &., | 
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Lightning Arresters.—In connection with Mr. Preece’s 
remarks on lightning arresters in the course of the B.A. 
motor discussion, the following letter appearing in the Western 
Electrician from the pen of Mr. W. R. Garton will be of 
interest :— 
Allow me to say a few words relative to the installation of light- 
arresters. I have had considerable experience with this class of 
work, and I have noticed several improper methods, which may be 
avoided without difficulty. 


For one thing, it is always well to follow the directions b 
the manufacturer. Aa p 


of the manufacturer, and to let 


lightning arresters to protect plants, transformers, &o. 
Lightning arrester lead wires should never be curled or twisted 


straight as 
To test lightning arrester 


рош шау be considered as 
ved. 


3 rotection, have been used to 
cover the ground wire, and in hundreds 61 ж ces have rendered 
сезүн arrester useless, as the iron pipe around the wire acts 
as & choke to tbe Wherever ground wires are run to the 
ground through pipes, they should be connected to the pipe through 
w they run. This applies to any wire in a lightning arrester 

installations have been made in this way I have 
wire at the of 


Alls and faece fasse ышы nee eae 
ger from | 


беюту with the wire Tin 
run h the have:proven very satisfac- 
F а e 


Electrolytic Action on the Brooklyn Bridge.—A 
recent accident on the bridge, which resulted in the buckling 
of several of the girders, has been the subject of numerous 
scare heads in the American daily papers, and mysterious 
illusions to the deadly current which is supposed to be con- 
tinually gnawing at the foundations of the bridge. There is, 
without question, says the American Electrician, a consider- 
able current flow in the cables of the bridge. This is 
evidenced in numerous ways. A compass needle placed over 
the cable will deflect at right angles thereto, and frequently 
flashing arcs are noticed between the traction cables and the 
pen on the traction cables and the pulleys at the termini. 

he current has been thought to have its origin at the foot 
of Fulton Street, where there is heavy traffic and frequently 


the East River shore and across the river above 
Wallabout Bay to the station. Experiments with the com- 
pass needle, however, show that the current is frequently 
travelling toward Brooklyn, and therefore that the traffic at 
the New York end has raised that locality above the Fulton 
Street potential. Particularly is this the case when the 
bridge trains are operated entirely by electricity. Wherever 
the current leaves the bridge structure is the point to be 
watched. The cable anchorages, set as they are in masonry 
and concrete, seem to afford a rather poor exit for the cur- 
rent, for it is inclined to follow the traction cables into the 


termini. Important matters like this, however, should not 
be decided on speculation ; it should be definitely determined 
ast how much current enters the cables and where it 


is leaving them. It onght not to be a difficult matter to 
vide some immense copper clamps to grasp the cables just 
fore they enter the anchorages and securely gronnd them, 
va this D uu un current ов "E лор proper, 
, com vely ing, it sho an inexpensive 


The Bradford Tram Fatality.—At the reeumed inquest 
last week in connection with the death from the electric 
tramear accident in the city, Mr. W. J. Waugh, O.E., pre- 
sented his report of an examination made on instructions 
from the coroner. He said that as the result of tests and 
his own experience in the working of tramways, he believed 
the car was equipped with sufficient brake power to keep it 
under control, and to bring it to a stand if qp aa used. 
The distance, however, in which that could be done in the 
case of a car having obtained considerable momentum was 
too great; in the case of hand brakes it was 160 yards, and 
in the case of electrical brakes 200 yards. He recommended 
the application of a slipper brake to each car and an inorease 
in the supply of sand on each platform. The town clerk 
dispnted Mr. Waugh's distance in teste, and said he had 

the momentum of two cara, which was unfair. Finally 


it was agreed that other testa should be made on Mr. Waugh’s 


plan, and such as the Corporation and the makers of the 
rake suggested. The-inqnest was resumed on Wednesday. 
Mr. Waugh's tests were made with a pilot car attached, but 
others were made by the Corporation and Westinghouse 


_ Electrical Company with a single car, and the distances of 


stopping were much less. The jury returned an open verdict, 
and added that Mr. Wangh’s recommendations should be 
adopted, and that until they are the trams should cease 
running. On Wednesday afternoon the Corporation 
Tramway Committee met to consider the recommenda- 
tions of the jury, and they decided that sli brakes 
already ordered ehould be fitted as an additional pro- 
tection to satisfy the public, and that additional eand boxes 
should be fixed. In view of the reports as to the efficiency 
of brake power and experiments by M. Regnier, of the 
Westinghouse Company, they, however, decided to take no 
action for stopping the service of cars. 


Aluminium Conductors for Power Transmissien.— 
We learn from an article in the New York Electrical 
Engineer that a scheme is being carried ont which will bring 


the water ete of the Snoqualmie Falls to the cities of 


Seattle and Tacoma, Wash. The company may furnish 


4,000 kw. at Seattle and 2,000 kw. at Tacoma. The most 


important feature of the undertaking is the use.of alumi- 
nium wire for the transmission line. Engineer Johnston 
says :—“ We have succeeded in making contracts for а 
supply of aluminium wire at prices that make it cheaper 
than copper for our pu The metal we are to use 
will be of remarkably pure quality, being guaranteed to 
contain 99:80 рег cent. of aluminium, and not more 
than 0:25 per cent. of iron and 0°30 per cent. of silicon. 
This will be alloyed with 1:50 per oent. of pure lake copper. 
We shall use abont 150,000 lbs. of it." This is the first 
large transmission to use aluminium, and marks an important 
step in electrical engineering, for while aluminium has been 
talked of for some time for this purpose, price or some other 
factor seems to have stood in the way of its practical use to 
any extent over long distances. The pole line is for the moet 
on the country roads, but in some cases a private right of 
way has been secured for a small sum. Large trees liable to 
fall on the line have all been cleared away. The poles were 
all purchased in the surrounding country. Wooden pins and 
cross arms will be used. Two circuits of three No. 2 alumi- 
nium wires each will run to Seattle, and two circuits of three 
No. 3 aluminium wires each will run to Tacoma. Thus each 
pole line will carry six wires. There will be two cross arms 
on a pole, and the pins will be arranged so as to bring the 
three wires of each circuit at the corner of an equilateral 
triangle. Triple petticoated porcelain insulators, known as 
the Redlands type because on the Redlands, Cal., trans- 
mission, will support the aluminium condactors. Poles will 
be set about 120 feet apart. 


Appointment Vacant.—A demonstrator is wanted for 


the City and Guilds Technical College at Finsbury to take 
charge of the laboratory classes in elementary electrical engi- 


neering and physical 5 work, &c. 


our *Official 
Notioes this week for parti 
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The Technical Separation of Copper.—During the 
electrolytic refining of copper the following foreign metals 
contained in the anode (crade copper) pass directly into the 
anode mud, viz.: silver, gold, platinam, bismuth, tin, 
arsenic, antimony, and lead; whilst others are only pre- 
cipitated from the solution on long standing or after satura- 
tion. The more positive metals, nickel, cobalt, iron, and 
zinc, op the other hand, are dissolved out of the anode 
along with the copper, but are not deposited on the cathode 
owing to the low E.M.F. employed. The bath, which was 
originally an acidified copper sulphate solution, thus 
becomes richer in these positive metals and poorer in copper. 
If the anode contains much larger quantities of the posi- 
tive metals than are usually found in crude copper, e. g., 
German silver, brass (old cartridge cases), &c., then pure 
copper will be deposited on the cathode as before, provided 
the E.M.F. does not exceed that generally employed in the 
electrolytic refining of copper. The problem which B. 
Neumann recently set himself was to determine the effect of 
the large quantities of positive metals dissolved in the bath 
on the nature of the copper deposited on the cathode.’ The 
55 n ahi he 3 may be summarised as 
ollows :—Alloys of copper wi e more positive metals, 
nickel, cobalt, lon Po cadi aluminium, may be refined in 

ordi way. The copper only is deposited on the 
cathode, whilst other metals remain in solution. The 
E.M.F. per bath should not much exceed 0:5 volt. As the 
electrolysis proceeds the resistance of the electrolyte increases, 
owing to its becoming poorer in copper and richer in the 
other metals, and for this reason the efficiency of the current 
falls. But not only is this ко, but the quality of the copper 
deposited gets worse and worse, во that practically the elec- 
trolysis must be т at а certain point. The experiments 
of Forster and Seidel have shown that the precipitation of 
brownish-red powdery copper is connected with a certain 
low concentration of the copper ions in solation, and, hence, 
during the refining of the above alloys, a point must ulti- 
mately be reached when 1 spongy copper is deposited. Addi- 
tion of more free sulphuric acid can in no way prevent this. 
According to the law of mass action it would rather tend to 


facilitate the formation of spongy copper. This being so, 


the suggestion of certain authors to employ nothing but 
чүш acid in the bath is misleading. Starting with a 
bath containing sulphuric acid only, the copper obtained by 
the author still remained spongy io texture, even after the 
electrolysis had been allowed to proceed for 20 hours. It 
has also been stated that during the refining of the above 
alloys the bath ultimately becomes entirely free from copper. 
This is not borne out by actual experiment, and the author 
considers it cheaper to remove the remainder of the dissolved 
copper by means of sulphuretted hydrogen than by the intro- 
duction of insolnble anodes, or anodes composed of the more 
positive metals. Since an Austrian firm has succeeded in 
electrolytically refining crude copper containing 20 per cent. 


of impurities, the author considers that Canadian nickel ore 


will probably, in the near future, beoome of greater import- 
ance, if it can be treated in a similar manner. The above 
is an abstract of a paper in the Zeitschrift für Elektrochemie, 
iv., 816—322 and 388—938, by B. Neumann. 


American Amalgamation.—The rumour circulated 
some weeks ago of the amalgamation of the Westinghouse 
Electrical Company, of Pittsburg, and the Walker Electrical 
Company, of Chicago, seems to be quite correct. The American 
electrical papers give details of, and make comments upon, 
the ama ion. It is stated that the combination will 
prevent further patent litigation between the two parties, 
and as the Westinghouse Company and the General Electric 
have an agreement, there may be pesce and low legal 
expenses for the three concerns. The lawyer has made many 
thousands of dollars out of some of these companies in the 
past, but in the future he will be comparatively briefless, 
80 far as they are concerned, and perhaps the poor share- 
holder will, in a small measure, be gainers. 


Electric Launches in Ceylon.— Three electric launches 
are to supersede the present steamboats plying on the lake 
between the Pettah and Slave Island. 


Appointments.—Mr. W. Beckit Burnie has been appointed 
to the vacant Senior Demonstratorship in Electrical Engi- 
neering at the South Western Polytechnic, Chelsea. Mr. 
Burnie has studied at the Nottingham University College, 
under Prof. Ayrton at the Central] Technical College, 
under Prof. Weber, of Zurich, and has been employed by 
e Laurence Scott & Co., and by Messrs. Siemens Bros. 
and Co. 

The directors of the Glasgow and South-Western 
Railway have appointed Mr. George Russell (who has acted 
as interim telegraph superintendent for the last 12 months) 
to be telegraph superintendent of the company. 


The Civil Engineers’ Examination.—There has been 
arranged at the Battersea Pol nic & special course of 
evening classes in preparation for the examination of the 
associate membership of the Institution of Civil Engineers. 
Instruction is being given in theoretical and elementary 
applied mechanics, the theory of structures and the 
strength and elasticity of materials. The classes, which 
commenced on September 26th, are being conducted by the 
Principal, Mr. 8. Н. Wells, and others. 


The Proposed New Physical Laboratories for the 
Owens College.—On Tuesday, the 4th inst., the founda- 
tion stone of the new pret laboratories for the Owens 
College, Mancheeter, was laid by Mr. Henry Simon. The 
new laboratories will, when completely, be the finest of their 
kind in the country, the estimated oost for building and 
equipment being £30,000, and the ground area being ex- 
ceeded only by the physical laboratories of the John Hopkins 
University of Baltimore, and the Darmstadt Polytechnio. 
The Owens College is indebted to the generosity of two 
anonymous donors, who have given respectively -£10,000 and 
£5,000, to Dr. Ludwig Mond and Mr. Henry Simon, who 
have each contributed the sum of £1,000 towards providing 
these magnificent laborateries. In Prof. Schuster, Owens 
College is fortunate in ing one who does his ut most to 
encourage individuality of character and originality of осиш 
in the students committed to his care. Не realises the 
value of education cannot be estimated by university 
degrees, but by its effect in producing men oapable of bene- 
fiting their fellow creatures. In these new laboratories, 
which will be under the direction of Prof. Schuster, the com- 


mercial 1 of electricity will occupy a prominent 
a 


lace, and a special feature will be the provision for large 
эы for electrical furnace work. Electrical engineering 
merits a department of its own in an important centre like 
Manchester, and it is to be hoped that before long Owens 
College may be enabled to further the progress of electricity 
in ite applications to commerce to a still greater extent by the 
establishment of such a department and by enoonraging а 
full undergraduate course in the subject. | 


The Aron Electricity Meter.—The company which 
is being brought out to further exploit this meter has, 
we think, a good thing in hand. The meter as 
now made із self-winding, reads direct in B.T. 
units, and having been in use for several years, 
defects which were found to exist in the original apparatus 
have been weeded out, so that the instrament may 
now be considered as quite reliable; in principle it 
is thoroughly sound. The capital, £250,000, may be 
considered high, but it includes the business throughout the 


world. It is interesting to note how the reviewer of style 


rather than of matter in the Society paper of the profession, 
has completely climbed down from the lofty position to which 
he soared last week with regard to this venture. Then he 
could not by any means recommend it; now he cannot find 
words enough with which to sing its praises. What has 
happened in the interim ? 


Since When ?—* W. M. M." wishes to know “since 
when has ‘ dissipate’ been an intransitive verb?“ We would 
also like to ask since when has “the more part of it might 
have beenjwritten any time in the last 15 years” been con- 
sidered a good example of English as she is written ? 


T : 
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NEW COMPANIES REGISTERED. 


P 
(with one share each) are: — J. Guthrie, Kynin Terrace, Penarth, ship- 
owner i. B. аа Western Mail Bulldings, Cardiff, civil eng 
neer ; 


first are Lord W. Beresford, M. Gunn, Н. B. Marquand, Е. Marson, 
T. McM. Heywood, J. W. Palmer, L. B. Atkinson, and A. J. Marquand ; 
remuneration, £300 per annum, divisible. Registered office, 2, Dock 
Chambers, Cardiff. 


Medical Battery Company, Limited (58, 940).— This 
company was registered on September 27th, with a capital of £5,000 
in £1 shares, to acquire the rights, copyrights, patents, and businesses 
formerly owned and carried on by Cornelius B. Harness, and to carry 
on the business of electrical appliance manufacturers, and proprietors 
of electrical and mechanico-therapeutical institutions. The sub- 
ectibers (with one share each) are :—O. B. Harness, 21, Baker Street, 
W., gentleman; L. F. Aspinall, 8, Рак Lane, Leeds, electrician ; 
Н. С. Simmonds, 4, Newman Street, W, gentleman; G. W. Hare, 9, 
Park Terrace, W., clerk; J. Alexander, 44, Summerley Street, Earls- 
field, B.W., engineer; W. Shields, 1, Dryden Mansions, West Ken- 
sington, accountant; Н. Russell, 7, Goldsmith Road, Acton, secretary. 
The number of directors is not to be less tban two nor more tban 
five. The first are C. B. Harness, and ancther to be afterwards ap- 
pointed. Remuneration, 5 per cent. of the net profits divisible. 


Electric Lamp Supply Company, Limited (58,944).— 
company was registered on September 27th, with a capital of 
£10,000 in £1 shares, to acquire the business carried on at 60, Queen 
Victoria Street, E. O., as The Blectric Lamp Supply Company,” to 
eater into an agreement with A. M. Day, and to carry on the business 
of manufacturers of, agents for, and dealers in electric Jamps, pu 
apparatus, &c. The subscribers (with one share each) are:- A. W. 
Maxwell, 148, Burnt Ash Hill, Lee, secretary; H. Maxwell, Holm- 
bury Oottage, Hook End, Surbiton, publisher; A. V. Smitb, 19, 
Liverpool Road, Thornton Heath, tea broker; A. M. Day, 60, Queen 
Victoria Street, E.C., electrical engineer; R J. Dale, 55, North End 
Road, West Kensington, agent; G. Pistell, 7, South Norwood Hill, 
electrician; E. W. О. Patten, 72, Salmon Lane, Limehouse, E., clerk. 
The number of directors is not to be less than two nor more than 
five; the first are A. W. Maxwell, H. Maxwell, and A. M. Day; quali- 
fication, £100. Registered office, 60, Queen Victoria Street, E.C. 


Universal Electrical Advertising Syndicate, Limited 
(58,960).—This company was registered on September 28th, with a 
capital of £20,000 in £1 shares, to enter into an agreement with R. 
Halford, G. Wigley, A. J. Chamberlain and A. E. Blake, and to carry 
on the business of advertisers by means of electricity or otherwise, 
advertisement contractors, mecbanical and electrical engineers, and 
electrical apparatus makers. The subscribers (with one share each) 
are:—A. J. Ohamberlsin, Bt. Peter's Church Walk, Nottingham, 
chartered accountant; A. E. Blake, Prudential Buildings, Notting- 
ham, stockbroker; R. Halford, Bt. Peter's Church Walk, Nottingbam, 
estate agent; G. Wigley, Warser Gate, Nottingham, silk merobant; 
F. Marchant, Bt. Peter's Ohurch Walk, Nottingham, chartered 
accountant; W. M. ыш Queen's Boad, Nottingham, lace dresser; 
A. O. Hines, Egypt Road, New Basford, clerk. The number of 
directors is not to be less than two nor more than six; the subscribers 
are to appoint the first; qualification, £250; remuneration as the 
company may decide. 


P Drake Е т 1 Power and Traction 
ompany, Limited (58,963)—This company was registered on 
September 28th, with а capital of £250,000 in £1 ebares, to enter 
into an agreement with the Drake & Gorham Electric Power and 
Traction (Pioneer) Syndicate, Limited, and to carry on the business 
of electricians, electrical and mechsnical engineers, suppliers of elec- 
tricity, and electrical apparatus manufscturers. The subscribers 
(with one sbare each) are:—R Dand. 52, Durbam Road, Manor Park, 
E , secretary ; О. B. Oxenburgh, 81, Ramsden Road, Balham, S. W., 
gentleman; F. К. King, 19, Edna Street. Battersea, S W., clerk; 
J. 8. Hyslop, 37, Herrick R ad, Highbury, N.,clerk; W. R Long, 67, 
Mildmay Grove, N., clerk; J. Crowther, Albert Square, Altrincham, 
secretary; A. M. Taylor, 62, Heathwood Gardens, Chariton, engineer. 
The number of directors is not to be less than three nor more than 
nine; the subscribers are to appoint the first; qualification of first 
directors, £100, of others, £500; remuneration, £100 each for the 
first year, and £1,5CO per annum divisible afterwards. 


Crowdus Accumulator Syndicate, Limited (58,966). 
—This company was registered on September 29th, with a capital of 
£60,000 in 35,000 £1 sbares, and 30,000 10s. shares, to enter into an 
agreement with Max Friend, and to carry on the business of elec- 
tricians, suppliers of electricity, and manufacturers of, and dealers in, 


electrical batteries, dynamos, engines, motors, cycles, 
&o. Tu ы (with one share each) are:—J. "m m 


W.; J. B. Ё 
Alldridge, 28, Victoria Street, S. W., gentleman. Registered without 
articles of association. 


Imperial Tramways Company, Limited (58,981).— 
This company was registered on September 29th, with a capital of 
£300,000 in £10 shares (10,000 £6 per cent. cumulative erence) 


Pavement, E. O., solicitor; E. Everard, Broad Street, Bris 

rinter ; C. Challenger, Tramways Centre, Bristol, manager ; 8. Hare, 
Maryleport Street, Bristol, chartered accountant. The number of 
directors is not to be less than two nor more than four. The sub- 
soribers are to appoint the first; qualification, £500; remuneration 
as the company may determine. 


Angle-Cuban Syndicate, Limited (58,999).— This 
company was registered on September 30th, with a capital of £50,000 
in £1 shares (5,000 founders’), to construct, execute, build, carry out, 
equip, and maintain telegraph cable or telephone services, railways, 
stations, warehouses, tramways, docks, harbours, piers, water 
markets, bridges, &c., in Cuba or elsewhere. The subscribers (with 
one share each) are:—A. J. Secretan, 54, Old Broad Street, B.O., 
accountant; C. H. Yarmouth, 3, Sandwell Mansions, West Ham 
stead, merchant; W. A. Leigh, 1, Beechfleld Road, Catford, S. E., 
clerk; J. H. Brodie, 57, Holly Park Road, New Southgate, N., 

tleman; F. W. White, 8, High Street, Highgate, N., secretary; 

B. Fleming, Park House, Ingrave, Brentwood, major; T. G. 
Hensler, 2, Gisburn Road, Hornsey, N., gentleman. The number of 
directors is not to be less than three nor more than seven; the 
subscribers are to appoint the first; qualification, £10; remuneration, 
£100 each per annum. 


Eastern Telegraph Company.—The board announce the 
payment оп 14th prox. of a dividend at the rate of 34 per cent. per 
annum, less income-tax, on the preference the quarter 
ending A el 30th, and the usual interim dividend of 2s. 6d. per 
share on the ordinary shares, free of inoome-tax, in respect of profits 
for the quarter ended June 30th last. 


British Colambia Electric Railway Company, 
Limited.—The half-yearly interest on the 44 cent. debentures, 
dae 15th inst., will be paid on and after that at the offices of 


Messrs. Sperling & Oo., 8, Austinfriars, Е O. 


Stock Exchange Notice.—Application has been made 
to the Stcck Exchange Committee to appoint a special settling day 
in and to grant a quotation to Metropolitan Electric Supply 
Бошразу, Limited—Further issue of 22,5С0 ordinary shares of £10 
вас * 


TRAFFIO RECEIPTS. 


таны Татул, a Mets Грн ete te e 
Ww mber 7 were 8. ; 
period, 1997, 22,712 188, 104.; inorease, £945 19s. 5d. 3 


The City and South London Railway Company.—The receipts for the week ead- 
ing October 2nd, 1 were 2955; week en October 8rd, 1897, 
£926; increase, £29 ; receipts for half-year, 1998, £13,269 ; corresponding 
period, 1897, £12,621; increase, £648. 


The Dover Corporation II ys. for the week 
ending October 1st, 1898, were 8d. ; ы en October Sind, 
1897, £146 5s. 11d.; increase, £62 19s. 9d.; total receipts to October lst, 
1898, £6,416 158. 4d. | 


The Dublia United Tramways Company.—The receipts for the week endi 

September 30th, 1898, were as follows:—D. U. T. Co., horse cars, 

168. 5d.; ditto, electric cars, £421 16s. 10d. ; D. S. D. Co., electric cars, £870 
28. 9d.; total, £3,6H2 16s. ; corresponding week last year D. U. T. Co., 
horse cars, £2919 8s. 3d.; D. 8. D. Co., electric cars, £585 28. 9d. ; total, 
£3,504 10s. 5d.; increase, £178 5s. "d. ; aggregate to date, £57,890 14s. ld. ; 
aggregate to date last year, £53,403 3s. 7d.; increase to date, £4,487 lls. 4d. 
Worked : —The mileage open is 18 miles electrically, 81 iniles by horses, as 
against 4 miles electrically, and 84 miles by horses, for the corresponding 
period last year. 


The Liverpool Overhead Railway Company.—The receipts for the week 
October 2nd, 1898, amounted to £1,597; corresponding week last year, 
£1,550; increase, £247. 


The Western and Brasilian Telegraph Company, Limited.—The receipts for 
the week snag ee p то es 10. Brass T cent. of the 
groes receipts payable to the London tino- egraph Соц. 
pany, Limited, were £8,880, aoe] | 
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Business done 


Present or Dividends for Closing Closing oe z 
Issue, NAME. entre the last three years. pakon, i|, Saranoa "барш, 
1895. | 1806, Highest.| Lowest 
187,400, African Direct Telegraph, 4 95 рон, га . | 100 | 4 . |100 —104 |100 —104 id 
25,000 | Amason Telegraph, s : „„ 10 o — 7 6— 7 
125,000 Do. do 5% Debs. Red. . .. | 100 — 95 92 — 95 : 
923,960} Anglo-American Telegraph ... ... Stock £2 9» £2 13s g 4 — 06 | 63 — 66 63 
8,088,090 Do. do. 6 pet m e Stock|£4 aw 6s! 6 пог пе 1154—1164 | 116} | 116 
080,000 | Brasilian Submarine Tel са P o 73, 179% 7 7 151—1 tm i 164 | 15i 
: ubmarine Telegra ix 10 1 1 1 1 
75,0001 Do. do. sy Debs. ; And serios, 1906 . . 1100 |5 Ф | ·-. we 11 315 111 —115 
44,000 | Chili Telephone, Nos. 1 000 — 514 4 $ 4 21— 81 | 2$— 8i 
10,000,000$ Commercial Cable 100 7 % | 8 8 % 180 —190 180 —190 з — 
918,26 Do. do. Sterling 500 year 4 % Deb. Stock Red. Stockk | ... 105—107  |104 —106 xd 105} 106 
224,850 | Consolidated Telephone Construction and масен 10 14% | 2 * 
16,000 | Cuba Telegraph. а ís 8 8 7 8 
6,000 Do. 10% Pref. .. Р si 85 ses 10 10 10 10 15 — 16 15 — 16 
12,931 | Direct E вразив Telegraph » ioc ее 4 4 4 4— 5 4 — 5 ха 
6,000 eu 10% Cum. Pref. 10 10 10 10 — 11 10 — 11 xd 
80,000 Do. Debs., Non: 1 to 6,000 . 4$ 24 44%, поз —10695 |108 —106% | ... "m 
60,7101 Direct United States Cable „ ae 21 .. |1H— 12 | 114— 12 lA 112 
120,000 | Direct West India Cable, 44 Y Reg. Deb. ‘ies .. | 100 | ... "m " 100—108 |101 —104 Se - 
400,000 | Eastern Telegraph, Nos. 1 to 400,000 „ 64% | 63% 7 Ф | 173— 181 | 172— 18} | 184| 173 
1,295,000 Do. 84% Pref. Stock aT qus 100| .. | «+» | .. 105 —108 105 —108 | 106% | 1061 
40,000 Do. Prov. Certs., 50 95 pa v 25 ia T .. | 62 — 65 62 — 55 - T 
89,900 Do. 5 % Debs., able, Augue 1899.. 100 |5 5 5 9 100 —108 [100 —108 s 
1,302,615 ро. 4% Mort. Bak. F Red. Stock 4 4 4 126 —180 126 —130 12732 vi 
250,000 | Eas gv E 1 s Chine Telegraph Юе 7 7 7 171— 18 174— 18 174 | 178 
us u eb., 1900, red. ann. 
25,9001 „reg. 1—1,040, 8.076 4.896 | 100 | 5 % 5 159% 99 —103 |100 —104 ORE ai 
100,500 Do. do. Bearer, 1, 050—3, 975, 4,827—6, 100 5 5 & 5 % |100 —103 |101 —104 E T ede 
320,000 29 керо с s .. |8 4 4 4 125 —129 |125 —129 1274 | ... 
astern and Воп can Telegra h, 5 Mort. Deb., idi 28 
35,100 1900 red. ann. drga., Reg uS 1102,43 f 1005 255 5 | ^" |99—108 100—104 |... „ 
48,5001 Do. do. do. uns beer 2,844 to 5, 100 | 5 5 .. |100 —108  |101 —104 T - 
800,0001 53 4 95 Mort. Debs., Nos. 1 to 8, 000, red. 1900 100 | 4 4 .. 1102 —106 |102 —106 io 
200,000 495 а M: Mt. . Debs. (Mauritius Bub. 0 1—8,000 | 25 4 4 * |104 —107% 104 —107 is 
180,227 Globe T, Telegraph а se 4. . us „ | 10| AV | 445 | 44% | 12 — 12— 1 124 
180,043 "d Ф Pref. aie, wes we]. LORS 6 6 169— 172 | 16g— 17 174 | 16% 
150,000 Great Northern Telegraph, of Copenhagen... .... ... | 10 10 % 10 10 — — 28} 
160,000 Do. do. do. do. 5 Debs. ... | 100 | 5 b 5 101 —104 [101 —104 T 
97,000 Halifax & Bermuda Cable, 4% Ist. Mt. Dbs., wn. 1-1,900, rd. 100 | ... "n * |100 —104  |101 —104 a 
17,000 | Indo-European Telegraph es ‚| 26 10 10 10 51 — 54 51 —54 eae 
100,000 London Platino-Braxilian Telegraph, 8 Ф Debs. T" .. | 10016 6 6 109 —112 109 —112 T 
28,000 | Montevideo Telephone, 6 95 Pref., Nos. 1 to 28,000 iss 5 | 4 $ 4 du 22 si 2% . 
484,597 | National Telephone, 1 to 484,507 es 0 | 6| ORY | 50% |6 58 | 58— 58 6) 
15,000 Do. 6 Cum. 1st Pref. as TT | 10/6 6 6 18 — 15 12 — 14 d ‘aa 
15,000 Do. 6 V Cum. 2nd Pref. ... 10 | 6 6 6 18 — 15 12 — 14 184 | ... 
250,000 Do. 5 J Non-oum. 3rd Pref., 1 to 250,000 | 5 5 6 5 5§ ё 58 
1,829,4711 Do. 84 % Deb. Stock Red. Stock| 34% | 84% | 8195 | 100—106 |100 —106 Ж P 
71,504 | Oriental Telephone and Ё leo., Nos. 1 to 171,504, fully paid 1|5 5 5 j— 1 Poe . 
100, 000 Pacific and European Tel., 4 Y Guar. Debs., 1 to 1,000... | 100 | 4 4 4 106 —108 |105 —108 - 
11,889 Reuter s ee TY TT TT 606 T 8 5 5 b 8 — 9 8 — 9 oe 
8,381 | Submarine Cables Trust t.. . Cert. ез .. |186 —141 |186 —141 ә 
58,000 | United River Plate Telephone us ius Wu: “sans 51 4 5 6 „ 41— 44 - 
146,788 Do. do. 5 & Debs. ... ivi .. Stock 5 sus .. |108 —106 [103 —106 " 
15,000 | West African Telegraph, 8 501 to 28, 10 es ee 104 ni | ni 4 
218,400 Ро. 5% Debs. . 100 | 5 5 |56 % | 99 —102 99 —102 100 
80,008 | West Coast of 1 Nos. 1—80, 000 and. 58, 001—858, 008 2b | ... "m + 1 
150,000 Do. do. 4% Debs., 1—1 ,500 gua. by Bras. PUR Tel. | 100 | .. - 104 —107 [104 —107 2з 
64,260 | Western and Brazilian Telegraph ..| 15/8 2 84% | 12 — 121— 123 | 128 | 128 
88,129 Do. do. do. 53585 Pref. "Ота... ITI, II) 7 b 5 b 8 —' 8 EE see 
88,129 Do. do. do. өөө 7 1 ni i 4 — 4 — 
889,621 Do. do. do. 4 * m Stock Red. “eee 8 © ee eee 107 —110 107 —110 1074 ө 
88,821 West Indis and Panama Telegraph .. | 10| {ў 1 i 1— 1 1— 1 
84,563 Do. do. do. 6 % Cum, Ist Pref. ... | 10|6 6 6 91— 9 — 9 f 9j 
4,669 Do. do. do.. . 6 % Cum. 2nd Pref. ... | 10 | 6 6 6 7— 9 7— 9 
80,000 Do. do. do. 5 V Debs., Nos. 1 to 1,800 | 100 | 5 5 5 106 —108 |106 —109 
1,168,0008| Western Union of U.8. Telegraph, 7 $ lst Mort. Bonds 81000 7 7 7 106 —110 |106 —110 
160,100}; Do. do. do. 6 Ф Ster. Bonds | 10016 | 6 | 6 98 —108 98 —108 hoa 


80,000 Ona Cross and Strand шу Suppl 
20,000 do. do. 47 А Cum. Pref. 
26,000 „Obelses Eleotricity Bupply, Ord., Nos. 1 to 10,277 
60,000 Do. do. do. 95 Deb. Btock Red... 
City of London Electric Lighting, OMNE QC tis 
Do. Ord. Nos. 90,001 to 100,000 ook уу 
Do. 5 Cum. Pref., 1 to 40,000 S 


400,000 Do. 5% Deb. Stock, Sorip. (iss. at 2115) ‘all paid 
County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—80,000 

Do. do. do. Nos. 2d 001 to 40,000 £8 peid. 

Do. do. do. 6% Pref., 40 ,001—60,000 


Edmundsons Elec. Corp., Ord. Shares 1—17, 400 . 
House-to-House Electric Light Supply, Ord., 101 to 10,100 
Do. do. А Cum. Dus 


ria vis Т? 


81, Uru. 

20, 85 do. И Pref., 20,081 {о 40,080 
50, Do. do. Deb. Stock Red. 

43, South London Electricity ELE Ord., £2 paid ... see 
19 Westminster Electric Supply, Ord., 101 to 80, 000 aes 


* Subject to Founder's 8h } Quotations on Liverpool В 
Unless otherwise stated all shares are рам. deferred 
s — § are are folly рамцы м КОд VCC 


— amd ä | Te 
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37, 850 | Telegraph Construction and Maintenance i 
150,000 Do. do. do. 5 95 Bonds, red. 1800 | 5 9100 —103 100 —108 
540,0001! Waterloo and City Railway, Ord. Stock .. 125—130 1117 —122 


t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all 3 are fully paid. 
Dividends marked { are for a year consisting of the latter part of one year and the first part of the next 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Btock | Business done 
Present NAME. or Dividends for 8 Ne during week 
Issue. aru the last three years. Sept. 28th. Oct. 5th. NCC 
60,000 Aluminium A ” shares, Nos. 1—60,000 ... ET 2x 1 T "M " 21— 3h 3 — 3} 375 
90,000 Do. 44 % Ist Mort. Deb. Stock Red. " 155 beg Ges .. | 96 —102 94 —100 xd| ... 
80,000 | British Electric "ddr A е7 -— .. | 164— 17 16@— 17} 17 
Do. do. 6 Cum. Pre 80,001—40,000 
10,000 Gesned at £2 10s. prem. all pd.) ү 10| .. |... | .. 13 — 14 |18 — 14 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 24 nil | nil 11— 2 11— 2 EL s 
90,000 Do. do. Non oum. zh Pref., 1to 90, 000 2 8 nil 4 | 21— 28 21— 28 Io a 
125,000 Do. do. 4 eb. Stock .. Stock “5% . . |107 —111 ха107 —111 - E 
50,000 Do. do. 200 Deb. Stock Red. ... Stock 25 .. |102 —105 102 —105 1024 | ... 
20,000 Callender's Cable МЕМЕН, shares, Nos. 1—20,000 ... 5j see .. 10 — 11 10 — 11 TA 26, 
90,000 Do. do 43 % Ist Mort. Deb. Stock Red. Stock es iis . |110 —113 110—113 wee Pre 
19,894 | Central London Railway, Ord. Shares i$ 258 sx dO 54 sie . | 10 — 104 | 10 — 10 10$ | 10% 
129,179 Do. do. do. £6 paid  .. see 10 us - Е 6 — 6} 6 — 64 68 65 
59,254 Do. do. Pref. half-shares £1 paid TN ОКЕ i 11— 13 11— 13 li | .. 
67,680 Do. do. Def. do. £5 paid aie 44— 44— 65 13 48 
630, 0001 City and South London Railway  ... ‚.. [Stock 14% 1A dix 70 — 72 70 — 72 714 | 70 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £8 pd. | 10 22— 3} 21— 3} ез is 
82,098 | Crompton & Co., Bc 1 to 32,098. 8| .. d ase 1g— 2} 1— 2 
Do. 5%, 1st Mort. Reg. Debs., 1 to 748 of E 
82,850 £100, and 901 to 1 ,070 of £50 Red. ey Jee 3 eee 89 — 94 90 — 95 
99,261 | Edison & Swan Utd. El. Lgt., AY shares, £8 pd.1 to 99,261 5 6 54 6 21— 28 21— 23 28 
17,189 Do. do. do. ** A" Shares, 01—017,139 5 6 54 6 @ 4 — 5 4 — 5 
194,023 Do. do. do. 4 % Deb. Stock Red. ... | 100 zv —- .. 101 —108 101 —103 101j 
110,000 | Electric Construction, 1 to 110,000 ... 905 2| 6 6 6 23— 2i 21— 28 21 
16,848 Do. oe 19% Cum. Pref., 1 to 16, 348 2| 7 7 7 22— 3 21— 81 8 
111,100 Do. Perp. let Mort. Deb. Stock  ... Stock € * 105—107 105 —107 
91,196 | Elmore's Pont Copper Перо гиди, 1 to 70,000 ... 2 А кн 8— 8— $ 
67,275 | Elmore’s Wire Manufacturing, 1 to 69,385, issued at 1 pm. 2... n ids i— i— 
9,6001 | Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ..| 10 103 7 7 10 — 12 10 — 12 
12,500 | Henley's (W. T Telegraph Works, Ord. ... Ves ..|] 104 8 10 12 21 2041— 214 20i | 202 
3,000 Do. do. 7 Y Pref. .. 10 7 7 7 18 — 19 18 — 19 18} 
50,000 | Ро. до. do. 43 Mort. Deb. Stock... Stock 43% 43% 49110 —115 110 —115 Vu e 
50,000 | India-Rubber, Gutta-Percha and abi h Works ..| 10|10 10 10 224— 234 | 224— 234 234 | 223 
800,000. Do. do. do. let Mort. Debs. | 100 |... .. |101 —105 хӣа101 —106 Tea е 
37 500 f Liverpool Overhead Railway, Ord. n 10 | 2j 8195105,— 10% 1045,— 104 
10,000 f Do. do. Pref., £10 paid кө ..| 10| 5 6 151— 16 1 16 


15 F 39 — 43 39 — 43 402 | 39 


ham Electric Supply, Ordinary £5 (fully paid) 104. London Electric Supply Corporation, £5 Ordinary, 31—4. 
d» uminium, Ordinary, 101111 ;7 Pref., 12—18. National Electric Free Wiring, 108. paid, §—4. 
| Hour House, 4495 Debentures of е 106—109. T. Parker, £10 (fully paid), а, 
Kensington and Knightsbridge Electrio Lighting, Ordinary eres Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
£5 (fully paid) 14—16; lst Preference Cumulative 6%, £5 paid, 72—81. Dividend for 1896—6%. 
(fally pen. ia St. Debentures, 107—109. Dividend, 1897, 
on hares 10%. 
ч From Birmingham Share List. Bank rate of disoount З per cent. (September 22nd. 1898). 
| MARKET QUOTATIONS, Wednesday, October 5th. 
| 
CHEMICALS, &c. | This week. | Last week. | Decrease. METALS, &c. | This week. | Last week. EAM 
a it = 3 sé S рег cwt. 5/. | 5/- T b Aluminium Wire, in ton lots.. per ton £924 £994 
a e. per cwt.) - 22/- е b Sheet, in ton lots. . per ton £191 £191 | i 
a И . „ per owt, | 9270 82/. es c Brass (rolled metal P to12") basis per lb. Я e 
a „ Sulphuric ..  ..  .. percwt.| 6/6 5/6 58 e e Tube (brased) .. per Ib. e 
a Ammoniac, Sal. .. рег ton 87/- 87/- F „ Wire, basis 8 .. Por lb. T 
а Ammonia, Muriate (grey) .. per ton £19 £19 - f Ebonite Rod we 24 .. per lb. l- J- А 
(white) .. perton £26 £26 ә f... Sheet - .. per lb. 5 / 5 / is 
8 Bleaohin powder — .. рег ton £6 15 £6 15 oe g Copper Bars .. per ton £62 £62 sa 
a Bisulphide of Серов ds .. рег ton | £15 £15 P» 9 Ne (basis price) .. per lb. 7 Иа. si 
a Borax : F .. per ton £14 10s, £14 10s. g „ Shee .. per ton £ 62 $s 
a Bensole (0 9% os as .. рег gal. 7/- 7/- ba g 1 Rod ss . per ton £62 £62 
а /90 °/) o .. per gal. 11 5/6 s» n German 8ilver Wire us .. per lb. 1/6 1/6 
a Copp r рм, oe „% perdon £17 £17 à h Gutta-percha, fine S per lb. 5/6 5/6 ds 
a Lend. Nitrate й .. рег ton £28 108, £93 105. ке h India-rubber, Para fine .. per lb. |3/10Mforw'rd| 4/- y das 144. dec. 
а „ White Sugar... .. рег ton £30 105. £30 10s. ax i Iron, Charcoal Sheets per ton £18 © 
» Peroxide .. T. .. per ton 427 105. £27 10s, i , Pig (Cleveland warrants) per ton 48/8 Éi 84d. inc. 
6 Methylated Spirit per gal. 2/9 2/9 i ,  Forgings,aocordingtosize per ton From £11 | From £11 ss 
a Nam, | Solvent (90 "le at » Scrap, heavy T .. per ton 45j- 45/- 
per gal. 5/6 56 | „ Wire galvanised No.8.. per ton £815 | £815 
a Potash, Bichromate, in casks. . per lb. Bid. Bid. | ы TEAM English Ingot .. .. per ton £18 £18 
а „ Caustic ("16/80 90 .. рег ton £24 £24 "M g " T Sheet .. per ton £14 £18 176 2.6 iuc. 
Bisulphate  .. .. per ton £35 £35 | * Mica . per lb. 5/6 5/6 
a a Shellac pa : .. рег cwt. 64/- 64/- Si m Manganin Wire No. *.. .. рег lb. h/ 8 / m 
a Sulphate of Magnesia . * .. per ton £4 10 £4,10 T g Mercury .. s .. per bottle £7 4 £7 ds. inc. 
a Sulphur, Sublimed Flowers .. per ton £6 10 £610 | * o Platinum .. рег ox. £2 16 #3 16 ee 
a А ENSE - .. рег ton £5 10 £5 10 | ка i Steel, Magnet, according to 
a Ey- .. per ton | £5 £5 | ec description 2s .. рег ton кин, £15 | to £40 T 
a Soda, Gang Pwhite 709/) .. per ton £815 £8 15 | ive i Steel, Magnet, in bars . ss £58 sé 
a „ Crystals .. per ton £8 £8 x g Tin, block 6% - m раг ton E £76 10 £1 10s. inc 
а „ Bichromate, casks .. perlb. | 8d. 8d. 26 9 » foil x lb. 1/8 1/8 5 
| j Yarns, Cotton, Bingle 101b. bundles pr lb. 8 > 
| j » Flax, 6 or S lea. .. per lb. ` 
і „ Hemp, 8 ply 10 lbs... per lb. к 
X. Russian, 10 Ibs. perlb. | . 44d. E 
$ oua cow ute, 180 lbs. rove . per ton £11 10 
„ Manila, 94 thread .. per ton £81 
| к Zinc, Sheet oe попео 
brand) .. .. perton £96 £96 
a Quotations supplied by Mesars. G. Boor & Co. i теч supplied by Messrs. Bolling & Lowe. 
b 97 79 97 The British Aluminium Co., Ltd. f LE] 79 3? Hen C. Yeo & Co. 
с " 1 » Messrs. Thos. Bolton & Sone, k i » н Morr 8 Ashby, Limited, 
d » m »" ‘ ” ө »" " Banders, W ^ & Co. 
в » » 9, т [T] » W. T, Glover & Co., Ltd. 
/ ^» " „ The India-Rubber, G.-P., and Teleg. Works Co, Ltd ^ P. Ormiston & Sons, 
d " " „ Messrs. James & Shakspeare. Johnson Matthey & Co, 
" eon» n Jackson & Till, J=: 
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LONDON UNITED TRAMWAYS TRAMWAY 
SCHEMES. 


Wrrz reference to the London United Tramways Company's crusade 
in favour of electric traction for London systems, the following is a 
copy of a communication addressed by Mr. J. Clifton Robinson, 
managing director and engineer to the company, to the Clerk of the 
London County Council :— 


. “The directors of the London United Tramways are now engaged 
in carrying out the conversion and extension of the system authorised 
under their Act of the past session and the introduction thereon of 
overhead electric traction. It will be within the recollection of the 
London County Council that the three short portions of the oom- 
pany's system lying within its jurisdiction were omitted from the 
company's Bill as regards the compulsory introduction of the over- 
head trolley system of electric traction, while this method of trac- 
tion was sanctioned, and is now being adopted, on the remainder of 
the company's existing lines and extensions. 

" These other tramway lines, existing and authorised (including 
the light railway to Uxbridge which the Light Railway Commis- 
sioners have passed) extend to about 20 route miles, the whole of 
which it is will be completed, and the electric power thereon 
put in operation, by June of next year. 

“There remain three fragments of tramway belonging to the 
company which lie within the London County Oouncil's district, 
namely:— 


f. obs. 
“1. From the Askew Arms to Uxbridge 
Road Station ves iss 8 1 3 3 
“2. From Uxbridge Read Station by Gold- 
hawk Road to Young’s Corner ... 1 4 8 
“8, From Hammersmith Broadway to 
Young's Oorner ... i s 1 3 7 


& total of about four miles in all, or one-sixth of the whole route 
covered by the company's new and existing lines. 
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“ A route plan issent herewith (reproduced above) showing the extent 
of tramway on which electric traction has been authorised, and indica- 
ting the three terminal fragments lying between the system and London, 
for the electric equipment of which the Council’s assent is now sought. 

" In view of the extreme disadvantage to the public of having these 
three ‘dead ends’ to an otherwise through and complete system 
worked by horse haulage, one unbroken mode of 
traction from 


poin 
strating the superiority of the overhead trolley system over every 
mode of mechanical traction now known. 


pleted system would not involve any question as to the right of the 
Council to purchase the lines at the expiration of the period of 21 


years, i.e, in 1908. Бо far from that being the case, the directors, 
with a view to facilitate an arrangement, would be prepared to han 
over to the Council, free of charge, the whole property to the feeder 
cables, or mains laid down in the streets, together with the standards 
and overhead wires there, thus leaving the question of the purchase 
of the permanent way, &c., under the purchase clauses of the Tram- 
ways Act, 1870, absolutely unpreju 

" The directors would further be willing to enter into an agreement 
to remove the standards and other electric apparatus, at any time during 
the currency of the present term, on receiving a year's notice from the 
Council so to do. The company would also undertake to adopt, sub- 
ject to the approval of the Board of Trade, any other mode of trac- 
tion which the Council тау at any future time find in 
«а and acknowledged to be superior to and more efficient than 

e overhead trolley system, or, further, should the London Oounty 
Council at any time extend tramways to be hereafter acquired or 
constructed by the Oouncil so as to connect up with any of these 
portions of the London United Tram ways, situated within the County 
of London, the company would then, if e pei by the Board of 
Trade, adopt on these lines such method of mechanical haulage as 
the Council may have adopted on the tramway lines with which such 
connections are made. 

“The whole of the company's existing tramways having recently 
been reconstructed on the most improved and modern lines 
in view the eventual adoption of electric traction), no alteration or 
conversion of the permanent way would be necessary, and the work 
of erecting the standards, laying the feeder cables, and placing in 
operation the overhead trolley wires would be a simple matter, 
involving not more than a month's work. 

* The directors approach the London County Council in this matter 
fortifi:d by the approval of the Vestry of Hammersmith, as the local 
authority more immediately concerned, and they respectfully urge 
the Council to give effect to the proposal now put forward for the 
following reasons :— 

“1. Parliamentary sanction to the introduction of electric traction 
on the company’s lines was accompanied by a very strong expression 
of opinion in favour of this system on the part of an admittedly 
strong Committee of the House of Commons. | 


“2. Serious inconvenience will accrue to the travelling public if at 
the three termini of a large system of tramways a break in the 
method of haulage is encountered, cutting 
with the points on which the company’s traffic naturally converges. 

“3. While overhead electric traction is acknowledged at present as 
the most efficient, safe, and convenient method of hau in 
the directors offer such conditions as would compel them to adopt on 
these lines, on the County Council requiring them, any newer inven- 
tion proving more efficient, economical, or acceptable. 

“4. The terms on which the directors offer, and are prepared to 
accept for the assent of the Oounty Oouncil are such as to preserve 
in every way the statutory right of purchase held by the Oouncil, and 
to leave the control of the streets in the Council's hands. 

"b. As the work with the кшм 20 miles of the company's 
lines will, it is expected, be completed in June next, an early deter- 
mination of the matter now in hand would be distinctly for the 


ublic advan 
Ё бе, before the 


болой, or any committeo ofthe Gounalleppolated forthe puros 
ог апу co of the ap or the p 

when I shall be ready to submit such further information an ex- 
planation of our proposals as may be deemed necessary.” 


off direct communication’ 


— ̃ — — E S 
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ELECTRICAL ENGINEERS’ SPECIFICATIONS.” 


By J. ALEXANDER McLAREN. 


Tus subject is one which covers a great desl of ground, and with the 
limited time at our disposal, we cannot pretend to go thoroughly into 
the matter, or even mention all the items contained in the specifica- 
tion of an electrical engineer, but will just touch here and there on 
some of the most interesting features. Electricians are a long, long 
n from the time that er onn look forward to, and sometimes 

about, when they will be able to dispense with the services of 

mechanical engineer, and if you open one of their specifications, 
you will at once notice that by far the largest part is devoted to the 
mechanical side of the subject, and only a comparatively small space 
is taken пр by the purely electrical section. 8 8 speaking, the 
correct title for this paper should have been the Mechanical Section 
of Био Electrical Engineers’ Specifications.” І have inserted 
the word borough advisedly, as it is the borough electrician who pro- 
duces the thickest specifications. There isa considerable difference in 
the position of a borough electrical engineer and the man who looks 
after the interests of a company. The former individual is one who 
is hopelessly bound round with red tape; he is answerab!o for all his 
doings to a committee, which, at the best, is only possessed of that 
dangerous UK “а little knowledge," whose members very often 
adorn such professions as publicans and butchers, and occasionally 


A committee such as this, which does not know the difference 
between a cable and its insulation, but thinks it does, is necessarily 
an awkward one to deal with, and the omission on the part of the 
engineer of steam traps or oil filters is as great a sin in its eyes as 
though he had forgotten to stipulate that the engines should govern 
well On the other hand, the engineer to a private company is а 
man possessed of power, his word is law as long as he produces a 
good dividend along with the electricity, and if he likes he can 
practically dispense with such unprofitable things as specifications. 

When а corporation decides to go in for electricity, the first thing 
to be done is to call in the services of an electrician. They have two 
vays of doing this. First, by inviting the services of one of our 

-known consulting engineers, who will take charge of the whole 
affair, and afterwards recommend & man to run the station when it 
is completed. Second, by advertising for a borough electrical 
engineer who shall conceive the system, lay out the station, and 
afterwards remain as engineer. When the man is & capable one, the 
second method is best, as he knows all the ins and outs of the under- 
taking, is on the spot to see that everything is right to begin with, 
and does his very best to keep a constant light at an even voltage, 
and to make the concern pay. His reputation is at stake, his work 
ів watched by all his contemporaries, and if his labour is rewarded 
by success he will quickly have earned for himself a reputation in 
the electrical world that will stand him in good stead when he wants 
to get a little nearer the top of the tree, where, it is said, there is so 
much more room. 


pasosa by the consulting engineer after all the work has been done, 
e takes office with no 


His one object is to make his specification as voluminous as pos- 


sible, so as to his wondering committee; he invariably succeeds 
in this, and produces & book of about 80 pages, foolscap sizo, well 
bound, the c of which varies from one to three guineas, which, 


however, is returned on receipt of a bond fide tender. In filling this 
book, he is ably assisted by the town clerk, who, between them, draw 
out a number of wordy clauses, numbering, sometimes, as many as 
44, setting forth the conditions under which the contractors must 
work. І cannot pretend to go through these clauses to-night, or there 
would be no time left for anything else. But I will say that these 
clauses which are so manifestly one-sided, so carefully worded, which 
go to protect the corporation against every conceivable contingency, 
that the wonder is that any firm agrees to be bound by them. When 
& contractor signs his name to be bound by these conditions, he 
practically gives up all liberty, and leaves himself entirely at the 
mercy of the borough engineer, as the following clause will show :— 
" The works generally, and every part thereof, shall be executed 
and completed, and the provisions of the specification complied with 
to the satisfaction of the engineer, and in all cases of difference of 
opinion, as to the manner in which the works are executed, 
or as to the quality of the materials, or as to the true intent 
and meaning of this specification or the said drawings, or as to any 
matter of charge or account or otherwise, as between the corporation 
and the contractor, either during the progress or after the completion 


* Read before the Yorkshire College Engincering Society. 


of the work, the decision of the engineer shall be final and binding 
on both: parties.” 

On looking through t: c famous clauses, one would think that it 
would be by the purest . cident that the contractors got paid at all, 
and it would only be by good luck that they escaped paying the cor- 
poration some indemnity. As а matter of fact, familiarity in 
this case brings its usual result, and these formidable clauses are 
generally just taken ss read, and are referred to as “clauses of the 
usual significance.” The only ones a tenderer spends any time over 
are those relating to “time of delivery,” ' penalties,” and more 
especially to terms of payment. 

Penalties.—There is usually a penalty put against bad delivery, but 
аз а rule, it is not abnormal. A curious fact in connection with 
penalties is, according to law, the payment of a penalty cannot 
enforced, unless it is claimed as ascertained liquidated damages; in 
the later specifications it is put in that form. It very often is stipu- 
lated that if the plant used any more steam than a certain amount 

kilowatt or per I.H.P., that a penalty of so much per pound will 

enforced. А a set-off against this, the purchasers appear to be 
very generous, by offering the contractor & bonus for every pound of 
steam under that figure, but take care to make it so low, that there is 
no chance of any bonus changing hands. For instance, the Yorkshire 
House.to-House Company offered a bonus of “£200 pounds per 
pound, or pro rata for every complete tenth part of a pound for every 
pound or part of a pound under 144 ‘lbs. per I. H.P.“ That was for 
a compound engine, running at 100 revolutions, 125 Iba. pressure, and 
the water was measured into the boiler. In short, they put the 
amount of steam at such a low figure, that the contractor will be 
lucky if he reaches it, and stick on a penalty for anything above it, 
and a bonus for anything below it, so that here again the manu- 
facturer has everything to lose and nothing to gain. 

Terms of Payment.—This is a clause that is always examined, and 
it often requires to be done carefully. It does not do to be in a hurry 
when you want to know how you are going to be paid—for example, 
Derby Oorporation tells you in this manner—Olause 87: 
subject to the conditions herein contained, the contractor shall be 
entitled to payment for his work in manner following, that is to вау, 
to a monthly instalment equal to 80 per cent. of the primá facie 
value (as far as the same may then be ascertained) of the amount of 
work executed in the then preceding month, to a further instalment 
of 10 per cent. of the primá facie value (as far as the same may then 
be ascertained) of the amount executed when such works bave been 
completed, and delivered to and aocepted by the corporation, in 
manner aforesaid, and to the balance, whatever the same may be 
found to amount to, so soon as the responsibility of the contractor 
shall have ceased and been determined. Provided that no sum or 
sums of money shall be considered to be due or owing; nor shall the 
contractor make or enforce any demand upon or against the corpora- 
tion for or on &ocount of any work executed by him, unless the con- 
tractor shall have delivered from time to time, and at all times, 
within one week from the expiration of the month in which the 
amount of work then claimed for has been ormed, a true and 
proper claim, or true and proper claims. Nor unless the engineer 
ball have certified or recommended the amount to be paid as such 
instalment or balance to the contractor, and that the contractor is 
reasonably entitled to such instalment or balance respectively, nor 
unless such certificate shall have been presented to the town 
clerk, nor shall any such sum or sums of money be oon- 
sidered payable to the contractor until the expiration of 
14 days after such certificate shall have been so presented ; 
nor shall any omission to pay the amount of sach certificate 
at the time the same be payable be held or deemed to vitiate or 
avoid, or in any way affect the contract, but in sach case the con- 
tractor shall be entitled, by way of compensation, to interest thereon 
at and after the rate of £5 per centum per annum for such 
time as such omissions shall continue. Provided always that with 

ct to all admitted and adjusted claims made in pursuance of the 
fifth section of the specification, the contractor shall be entitled to be 


paid in full; and with respect to any disputed or unadjusted claims 


made, or alleged to be e, in pursuance of such section or othe 

the contractor shall not be entitled, before the fiual settlement of the 
contract, to prd руке on account or otherwise, unless and until 
the engineer shall certify the correct amount of such claim or 

nor unless and until the contractor shall give & receipt in full for and 
in respect of any moneys paid to him in discharge thereof. And pro- 
vided also, but subject as lastly mentioned, that for the greater 
convenience of the parties, it shall be com t to the engineer to 
give to the contractor recommendations for payment on general 
account, in anticipation of any primd facic or certificate or of 
any award, asthe case may be, and to the corporation and their duly 


authorised agent to make to the contractor any payments on general 


account, either in pursuance or in anticipation of such recommenda- 
tions or otherwise, and to set off the same. And provided, further, 
that no certificate or recommendation, nor any payment on general 
account, shall be taken to bean admission of the due performance of the 
contract, or of any part thereof, or of the accuracy of any claim or 
demand made by the contractor; nor shall any such certificate, recom- 
mendation or payment conclude or prejudice the powers of the 
engineer, or the settlement of the contract, and the determination of 
the sum or sums or balance of money to be paid to, or received from, 
the contractor, nor in any other way vary or affect the contract 
entered into by the contractor." 

Contrast that with the manner in which the engineer for a com- 


pany puts it, viz.—' 80 per cent. when the whole of the stuff ig 


delivered on ground, we to keep 20 per cent. in hand until the end 
cf three months after the engine has been tested to our satisfaction." 
Comment is superfluous, 

Costs of Tendering and Manufacture.—The cost of tendering for 
electrical work is considerable, and sometimes quite out of proportion 
to its value. One of our largest electrical firms spent 2200 in ten- 


= — — — — 00 - 


. densing a 


. and in such instances 


- test. Every 


- more than one which 
economy and efficiency are not considered of much importance, 
especially in small-sized units. 


: in which he stated that the 
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dering for the work in connection with a new station, and they did 


not get the work. Another well-known firm of engine makers ten- 


dered 215 times with an electrical establishment without obtainin 
an order. I hope they will get one before the 300 is up. One engi- 
neer, in ng а station, asked for no fewer than 37 drawings of 
parts of the installation. Seeing that for every tender advertised 
there will be at least six firms competing, there is a great deal of 
wasted work when they all have to produce so many drawings. 
Another source of expense is tbat the drawings must be drawn to 
certain specified scales, which is quite unnecessary. 
remember the arrangement plan had to be drawn to а scale of - inch 
to a foot, the other ones to ?-inch or 14-inch to a foot. The borough 
engineer, when asked if it was absolutely necessary to draw them out 
to these scales, said: Oh, not at all, they were that way in the 
original specification, and I just copied it out again.” He did not 
realise the time and expense in changing complicated drawings from 
one scale to another. Then it is quite customary to ask for a com- 
lete set of prints of every detail in the contract, occasionally in 
uplicate, and must be signed by the engineer before work is pro- 


- ceeded with; but although he signs them, he carefully states that 


b so d he takes no responsibility for the correctness 
the wor These men abhor responsibility. It does not 
seem to be the right thing, from the manufacturer's point of 
view, that he should scatter all over the country detail work- 
ing drawings of his machinery that has been designed at great cost, 


and is the outcome of much experience; but it is done every day. 


Another request which is not liked in the drawing office is the demand 


for foundation arrangements a few days after the order is given out ; 


the consequence is, that in the case of new designs, which occur very 
often, you have to plant the foundation bolts and trenches, and after- 
wards make the engines to suit. I don't see the absolute necessity 
for foundation arrangements before the engine house is built. In 
order to show the difference between electricians and ordinary beings 
I give this case. In one of the towns on the North-East Ooast a firm 
of shipbuilders turn out annually about 10 large steamers, which cost 


- approximately £29,500 each, when the engines are included. That 


firm I know, for a fact, does not spend £5 per annum in the drawing 


. office for tenders. Well, in the same town a few months ago, the 


corporation advertised in all the leading engineering papers that 
“ they were prepared to receive tenders for one ‘steam feed pump.“ 
Specification and forms of tender could be obtained from the borough 
electrical engineer by paying a deposit of one guinea. Tenders must 


- be in not later than 12 o'clock noon on a certain date. 


Cost of manufacture of the engines is also higher for electrical 


work, which will be explained when we come to that part of the 
ect. 


subj 
Another item which runs the price up is the testing that they have 
to go through. The boilers арон an Fr part test. The 
engines and dynamos have to be all round, the feed pumps, con- 
tus likewise are subject to a similar examination. 
The following clause relating to tests is taken from a specifica- 
tion :— 
* Esch engine, alternator, and exciter to be erected and coupled 
er, and run continuously for 12 hours, vis., 4 hours at full load, 
4 hours at uarter load, and 4 hours at half load, at the 
maker's works, in the presence and to the satisfaction of the 


engineer. 

% The steam consumption will be taken at each of the above loads, 
and the a consumption of water per kilowatt-hour, measured 
at the of the alternator, not to exceed 32 lbs. for double 
ar cer and 28 lbs. for triple compound plants. 

The teste specified herein for temperature, conductivity, &c., will 
also be made. 

“ Independently of the above tests each engine will be exhaustively 
tested on the brake at full load for 12 hours. 

“These tests will be repeated after erection at the central 
station, together with any other the engineer may deem n ” 

Now it is all very well to test an engine, but it can be overdone, 
able of the total valne of the engine especially when itis 

valne of the engine, y when it is 

а оа one. his point is often entirely ignored by the electrician, 
who will coolly turn round and tell you that he could buy a marine 
engine of equal power at a much lower figure. When an engine 
has to be tested on the brake for efficiency, it. is. no use taking the 
first day's figures, or even the first week's, that is if an efficiency of 
90 cent. is guaranteed; it is usually found that it takes an 
about three weeks, running night and day, before it gets up to 

the mark. Now there is no fault to be found in demanding a brake 
engine ought to be similarly tested. Weak spots are 
found out and pnt right, and the engine leaves the shop in & position 
to take up its full load at once without any trouble. But it got 
to be paid for—that wants to be realised more by the purchasers. A 
plant that has to pass stringent tests must be an economical plant; 
an economical plant must do its work very easily, so must be a large 


-plant; and as a large plant costs more money than a small plant, 
. £herefore an economical plant costs more than an uneconomi It 


is safe to say that the price of a first-class plant is 50 per cent. 
d be bought to do the same work when 


(To be continued.) 


ELECTRIC HAULAGE IN MINES. 


- AT & recent meeting of the South African Society of Electrical Engi- 


neers, Mr. Kirkland read a perros " Mine Haulage by Electricity," 
factor or ratio of the average to the 


` other’ methods, and we would again 


maximum ordinate of a 24 hours’ curve varies from 15 to 40 per 
cent., according to the conditions. The principal field for electric 
haulage on the Rand is in transporting ore from the shafts to the 
mill. Underground haulage is rarely necessary, for loads are small, 
and the main hoist can be made to do most of the horizontal trans- 
portation by judicious arrangement of the slopes. | 

The gauge, as a rule, is 18 inches, but at the Simmer and Jack mine 
it is wider, and as mills increase the tendency will be towards a wider 
gauge. With two motors to a locomotive, about 500 lbs. draw-bar 
pull may be relied upon with a starting pull of 1,000 or. 1,200 lbs., 
and at balf on inclines, about 800 Ibs. The locomotive should 
be of a weight of 5,000 lbs. Ordinary mine trucks, at 6 miles 
bour, bave a resistance of 25 to 30 lbs. per ton. On 
Kimberley only 16 lbs. per ton was noted on well laid rails, th 
tangent of the slope of no acceleration being ‘0078, but 25 Ibs. ma 


muet 
. be assumed in general practice, so that the above locomotive om 
25 


haul 20 tons in all, or 174 tons behind itself. But with grades 

uni DEE ног WII р por кис се пп к 

иба only 6 tons. А 500-1Ь. pull will require 10 kw. at 6 miles 
our. 


gradient of 24 per cent. The trip load would be 6 
number of trips per day 33. We do not quite follow the figures, as 
there appears no allowance for the weight of the cars themselves. 


per LH.P.- 
and a loss allowance of 35 per oent., shows 300 lbs. coal per day for 
50 H.P.-hours. The system could be all set to work for £1,400, and 


should include— ј 


One 10-kw. dynamo, with s, armature; one switchboard ; 


| spare ; two 
locomotives (one spare); 2,000 feet of trolley wire and 20 poles; track 


bonds and small wiring supplies. The annual cost of operation 
be £671. This is made up as follows :—Ninety tons of coal at 
16s. = £72; interest and depreciation at 12 per cent., £168; driver, 
£365; boy, £36; oil, &., £30; and the total is 2 2d. per ton hauled. 

Steam to do the same work would cost, says the.author, £1,360 
annually, including the repairs, which would be greater than with 
electrical plant. zn 

The generator, while capable of continuously giving the average 
kw. required, and for short periods of working at 25 per cent. overload, 
should be up to 334 overload with one and the same brush 
setting. It should be compound wound, and adjusted to over com- 
pound for the line loss calculated. This implies a carbon brush 
machine of 250 or 500 volts, as desired. If direct driven the engine 
should deal with a load of from 0 to 125 per cent. on a fluctuation of 


- not over 2 or 3 per cent. E The loco- 


motive should have two motors, each suspended from an axle with 
cut-steel gears, single reduction, ronning in oil. They should be of 
steel frame, entirely enclosed type, with carbon They 
should be arranged for multiple tion, only controlled by rheostat, 


these being preferably separate from the controlling switch and of 


non-arcing type, with magnetic blow-out ligh arresters: an 
inductance or spark coil should be fitted, and the only wooden parts 
should be the platform and cab. 

Motor efficiency is of little im ce. High efficiency demands 
the sacrifice of light weight and sparkless commutation. The fields 
must be saturated at even normal loads, so as to run at all loads free 
of sparking. : 

A well-designed motor, to run at 10 H.P. intermittently, will burn 
ont at even 5 H.P.continuous load. Avoid, therefore, the term H.P. 
and rate by torque and speed, or by horse-power minutes per hour. 
To do the same work as an electrical locomotive will require a steam 
locomotive of double the weight, and cause hea A cable 
system may be put in to-day, and b; very much in the way a year 


"hence. The electrical system is in all ways the best. 


TECHNICAL SCHOOLS OF GERMANY. 


ATTENTION is often now directed by American journals to the tech- 
nical schools of Germany. As with ourselves, America has failed to 
hit the mark with her own technical education simply because like 
ourselves she has attempted to cover too large an area. Modern 
Machinery states that German employers do not now have to pay 
any but skilled workers as the trade schools train up the workers. 
The Germans also train up the leaders, but they do not attempt to 
make too many leaders. The manner in which Germany is ridden 
by officialism so that no man can call his soul his own, is doubtless to 
be credited with the ability to train up each man to a definite stan- 
dard and stop him short at his intellectual limit while pushing on 
the superior man to better things. This is во far an advantage to 
Germany, which neither free America nor our own still more free 
country can expect to have. We cannot piny е drill sergeant with 
a whole nation, so that it behoves us to the best we cin with 
call attention to the lack of 
knowledge at the head of so many large establishments. | 

In one way or another the textile schools at Orefeld employ. one 
teacher for each five students. This implies thoroughness and indi- 
vidual attention. At Berlin there is even a higher weaving school 
for the special training of managers, to which the sons of manufac- 
turers are sent. Unfortunately too many of our own manufacturers’ 
sons graduate on the turf, and never pus in any really serious work, 
even in the scholastic period of life, and finally, at, beat, go into 
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d arrange- 


Germany. A man with theories is all right there, and usually he 
finds men of means capable cf grasping his theory and helping to put 
it into commercial shape. ` There are millions ing idle in 


pacer Siar маш кеен ы his engine steam pipes, on the 
ground that they passed 
my declined to pt 

accept any argumen 
енп Gf wel шаш, and he must have been burning 7 Ibe: of coal 
per H.P.-hour. These men are as common as cabbage butterflies, 
and their ideas are about as valuable. 

What astonishes us is the enormous margins for economy which 
exist all about us, and the im Dun ау ок cape 
Germany would not be in it with Eng if we would only pick up 
the loose threads, 


AOCUMULATOR TRACTION.* 


Ат a meeting of the Société des Ingeniéurs Civils de France, held on 


This installation, established in 1896 by the Bociótó Industrielle 
des Moteurs Electriques et à Vapeur, differs from the systems em- 
ployed hitberto in the fact that the charging is effected very rapidly 
at the termini while the cars are stationary. 

Before describing it in detail, M. Drouin spoke of the mixed 
trolley and accumulator system which has led to the realisation of 
rapid charging batteries. The tramways of Hanover, Dresden, &., 
work under these conditions. A series of comparative tests, made by 
Mr. Ross, has shown that this system gives very satisfactory results. 

This mode of traction could not be applied to the lines of the 
Madeleine, as the trolley had not been sanctioned there. Moreover 
the ordinary system worked by removable batteries could not be 
employed, as three stations or sub-stations would have been required 
for charging, and for the manipulation of the batteries. A system 
has been adopted which enables the cars to be charged on the track 
during the few minntes that they stop at the terminus. The trying 
conditions to which the accumulator is sutjscted during this зари 

certain arrangements which, in the Tudor 


very large surface. 
2. Oharging at а constant voltage and the utilisation cf part only 
of the maximum capacity of the battery. 
The cars used weigh, when charged, 14 French tons, 3,600 kilogrammes 
of which are accumulators. The consists of 200 elements 


tion is situated on the Quai National,at Puteaux, and com 8 
three distributing groupe of 120 kilowatts. After л, own 
of the station, M. Drouin concluded with 
a résumé of 3 with a view to determining the 
6 cars to the traction. 
By these it is shown that on level ground and along a straight line this 
resistance, including tbat of the motor turning without load, may be 
represented between 5 and 25 kg. by the formula, 


B = 3+ 16v, 
в being expressed in kg. per ton, and v in kilometres per hour. 
The resistance n of the car alone is: 
R' = '04 В. 
Some experiments were made on curves The results vary 
considerably, according to the state of the rails, &.; at 10 kilo- 


metres per hour and on a curve 40 to 45 metres, the resistance 
amounts to about 25 kg. per ton. 


Tbe president thanked M. Drouin for his very interesting and 
complete paper.—L’ Electricien. 


* We briefly referred to this subject in our issue of September 23rd, 
in a leading article dealing with the experiments of Mesers. Oshen 
aad Donaldson in charging secondary es. —Eps, ELA c. Кет. 


EXPERIMENTS WITH BLAST FURNACE GAS. 


FoLrowiNG in the footsteps of Mr. B. Н. Thwaite, the Cockerill 
Company, of Seraing, have been experimenting with blast furnace 
gas for motive power purposes. 

The furnaces use coke as fuel, and the experiments were made to 
determine the consumption of gas, oil, water for the jackets, and gas 
washing under no working conditions. The Oockerill Company 
were already aware of what had been done in England by Mr. 
Thwaite, and they placed these experimental trials in the hands of 
the well-known expert, M. Aimé Wits, who has submitted bis 
findings in a paper to the Iron and Steel Institute. 

The trial was of 94 hours’ duration, the power 200 eff:ctive НР, 
being developed with about 90 per cent.of admissions. The engine 
was of tbe Simplex type of Delamare-Debouttville et Malandin, and 
was of 800 mm. cylinder diameter, 1:00 m. stroke, 105 revs. per 
minute, and 7:5 kilos compression per cm*. The gas came from four 
blast farnaces either directly or through a holder of 300 m. capacity. 
A brake was used to measure power with a cooled pulley of 1:546 m. 
diam. = 4:857 m. circumference, with a weight table and sp 
balance to the ro Counters were fitted to count revolutions 

customary 


that for each effeotive or brake horse-power generated, about 
124 cubic feet of gas (33 m?) were consumed per hour. This figure 
may be compared with that obtained in 1896 with Mr. Thwaite's 


plant at Wishaw by Mr. W. H. Booth, who found & gas consum 


ption 
of about 194 cubic feet, when corrected for temperature, for each 
electrical horse-power. M. Wits also finds a consumption of 100 
litres of water horse-power hour in the jackets, and lees than 
18 grammes of oil and grease, and he finds none of that trouble from 
dust which a German professor stated would prevent the working of 
the gas in engines, although the said professor, had, we believe, been 
до киш о айанын in many months of actual work 
at AW. 

The trials of M. Wiiz took place in July, 1898, and the mean 
results were 105 20 revolutions per minute, 1,595°45 average brake 
load, 181:16 average effective horse-power, 47 admissions of gas per 
minute, or 89:3 per cent. of maximum possible; efficiency 85 per 
cent.; temperature of atmosphere 17`5°, of gas 21°, of exhaust 480° 
5 water at entry 227^, at discharge 397^; barometer 765 to 


mm. 

The analysis of the gas is not given, but it is remarkable asa 
possible indication of the com ve uniformity of blast furnace 
gases that the consumption per horse-power-hour should be so similar 
for this large engine and the smaller e at Wishaw. 
the smaller engine was the more econo apparently, but the figure 
above given was a minimum observation, a maximum 139 cubic 
feet, or & mean of probably 132 feet per electrical horse-power output, 
as against 124 feet for the Bim engines’ brake output. Obviously 
the brake cutput is always higher than the electrical output of a belt- 
driven dynamo, во that the coincidence is remarkable, seeing that at 
Wishaw coal is the fael and at Seraing the fuel was coke. 

There сап be no possible doubt remaining as to the value of blast 
farnace gas for motive power 8 The wonder is that iron 
masters, pressed by the United States competition, do not set them- 
selves to the task of utilising this, the main bye-product of their 
farnaces. They might reasonably commence by abolishing their 
boilers and driving their blowing engines by a belt on the fiy-wheel 
from а gas engine, and the electrical transmission of the remainder 
of the power would quickly follow. 


BRITISH ASSOCIATION FOR THE ADVANCE: 
MENT OF SCIENCE, BRISTOL, 1898. 


HYDROMETERS OF TOTAL IMMERSION. 
By A. W. WaARnRINGTON, М Во. 
Abstract of Paper read before Section A. 


Тнв writer has made a series of experiments with the object of show- 
ing that the hydrometer becomes an instrument of scientific precision 
пие modifled, во that when used it is totally immersed in the 

By slipping small ring-shaped platinum weights over the stem, the 
specific gravity of the hydrometer can be made to approximate to 

at of the liquid under examination. If the hydrometer be now 
placed in the liquid and tbe temperature of the latter be allowed to 
change very slowly, and means are adopted to prevent convection 
currents, a point is reached at which no difference can be detected 
between the specific gravity of the liquid and of the hydrometer, or 
two points, differing only by a few thousandths of a degree, are 
determined, at one of which the hydrometer is lighter and at the 
other heavier than the liquid. 

By allowing the final slight adjustment of temperature to take 
pes with extreme slowness and by frequent and effectual stirring, 
t was believed that the prejadicial influence of convection currents 
would be reduced to & negligible minimum. Perhaps the best 
sible proof of tbe absence of convection currents was furnished by 
the hydrometer itself, which often for minutes remained poised in tbe 
middle of the liquid. 

The determination of the exact tem re at which the specific 
gravities of the hydrometer and of the liquid are the same is neitbet 


without the introduction of new ones. 
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& process as one might at first imagine. The 
C Ше ораз tor and the 
g the tem à 
proposed method is only designed for determinations in which 
desired. The specific gravity of the liquid should 
pu The temperature to the nearest degree 
calculated and a preliminary observation made to find 
nearest tenth. The temperature is then allowed to fall a 
d the final observation 
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4 in 10,000,000. 

2. The weig are made under the most favourable conditions. 
Indeed, it is ble to so accurately determine the relative values 
of the platinum ring-weights as practically to eliminate this source 
of сто 


3. The method is applicable within a considerable range of tempera- 
ture without eppreca | change in accuracy. The writer’s experi- 
ments ranged from 0° to 40° C. 


4. Many sources of error present in other methods are eliminated 


To determine the specific gravi 
meter in form not unlike a Nicho 


P of mercury, weighed in vacuo, are required to bring 
the hydrometer to the same specific gravity as water at 2°; and if 
the sum of w grammes of the solid and ri grammes of mercury, both 
weighed in vacuo, are required to bring the hydrometer to the same 
specific gravity as water at t°, 


of & solid use is made of a hydro- 
hydrometer which has lost its 


5м „_ _ 8(P Pi) 
Then, W E (P — Pi) DERC C HIE 
In which s = the specific gravity at t? of water, 
M = » ” mercury, 
and Q = " п the solid. 
Та practice, of course, the temperature will never be identical in 
both ments. If, however, they are within a few tenths of a 
degree the value of » for the required temperature may be calculated. 


For the volumes and coefficients of cubical expansion of tbe hydro- 
meter and of the mercury are known. Е 

To obtain and maintain the required temperature the experiments 
were performed in an incubator, the roof of which was perforated 
with holes to admit of the thermometer, the connecting rods of the 
stirrer and a contrivance to clamp the hydrometer while stirring. 

With a hydrometer of about 162 cb. capacity the probable 
error of а determination of the specific gravity of a liquid is 1 in 
1,000,000. perimenting with the Nicholson variety on the specific 
gravity of a of pure quarts weighing about 32 grammes, the 
writer found the probable error of a determination to be 1 in 100,C00. 


ELECTRIO TRACTION BY SURFACE CONTACTS. 
Ву B. P. Taompson and Mires WALKER. 
Read in Section ©, S«ptemb:r 12th. 


БовРАСИ contacts are of interest at the present time because local 
authorities object to trolley wires; tramway companies do not like 
the “pon of conduits with open slots, and one is digusted 
with the weight and repid deterioration of accum cells. The 
only other approved method of supplying a tramcar with electric 


power is by means of surface contacts, and with regard to these 
people are asking for : 

One of the in surface contact electric traction was the 
late Dr. John In а patent specification filed in 1882 he 


Fic. 1.—Ds. Јони Hopxmson’s METHOD, 1882. 


was the first to describe all the essential features of electro-magnetic 
mechanism for successively connecting section of conductor to a 
supply main, The object in view at that time was the prevention of 


Ё 


the serious leakage which would occur from a insulated 
The device tbat he proposed is shown in fig. 1. The fosulated vail 
Each of these can 


is cut up into section bi, 52, bs. be connected with 

 & supply cable, o, through the switch points, / | The switch is 

in the following way :—Suppose а car to be running on the 

rails picking up current from the ‘section b, and putting it down to 

the return rail, в в. As soon as one of the collecting brushes comes 

in contact with the section 5, current passes round the. shunt сойз, 

8 8, of the electro-magnet, and to the return rail, m m. This raises 

the armature, H, and completes the circuli, from the cable, о, n у 
11, and through d G, the series coils of the electro-magnet to 


section 5. At the same time the shunt circuit is broken, the electro- 
magnet peni now excited only by the main current pawing tbrough 
G G. Thus the car can pass over section b, and as soon as it leaves 
it the current no longer flows through a a, so that the armature drops, 
and the section, ba, is cut ont. It will be noted that the primary 
object of the invention was to enable B to be cut up into sections, so 
as to diminish the which would occur on a very long line. 


во 
object, and in 1883 they filed а second specification, giving а most 


Fia. 2.— Они or AYRTON AND Parry's MeTHODS, 1883. 


complete and lucid account of various ways of connecting up electro- 

magnetic switches and various forms of magnet available 0 

same. It would take too long to give the substance of the 31 

dii of this specification, but it is of interest to notioe one of 
em. 

In fig. 2 the sections of the rail are 4 B, J and ср, вр is the return 
rail G E is the supply cable. The switch lever, when not operated 
upon by tbe electro-magnet, rests in the position shown. The looo- 

intended to run in the direction indieated in the arrow. 
Assuming that the section a B is “alive” when the locomotive reaches 
J, the main current passes by the contact point, t, through the electro- 
magnet by p and g. and the lever is rocked over making contact 
between и and v, and thus connecting ор to the main. It will be 
noticed that this method differs from Hopkinson's in so far that it is 
the main current on its way to the car looomotive that first 
the switch. There are really two functions to be perform 
coils of the eleotro- magnet: (1) the switch must be in the 
cl.sed, and then (2) kept closed while the car is running over 
section. In Hopkinson's switch the two functions are carried out 
a shunt coil and a series coil respectively. Fig. 2 shows the fi 
lished method of operating the switch by means of the main cu 
Ayrton and Perry also employed shunt coils as operating coils, 
suggested the use of a magnet carried on the car to perform the 
fanction. Indeed, so wide and varied are the descriptions in 
specifications, that they cover much of the ground of inventors w 
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Fia 8.—PorLax AND BrsswamcGmn, 1886. 


streets. In 1886 Wynne devised a system in which the contacts were 
short. ааа tae ie кошы о ше шаш 
. ; а su 
which had thrown out by Ayrton and Perry, bes a method 
of operating tbe switches by means of a magnet carried car. 
Fig. 3 shows their specification drawing, which 
of simplicity. In connection with this system, it may be well to 
mention at once Diatto's more recent experiments. Diatto em 
an electro-magnet (fig. 4) consisting of a number of cy 
magnets, м x, with their poles riveted into a long strip. of 
Кее], P, thus making up a long polar face, which is suspended from 
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was kept secret, but the English chemist, Robert Boyle, 


having heard of the new element and ita source, succeeded 
in preparing it by a similar method in 1680. The element 
was only prepared in very епа]! quantity, and was of very 
high cost until 1771, when Scheele published his metho1 of 
obtaining it from bone ash. Scheele’s method was later 
simplified by Pelletier, and this modified method of mana- 
facture has been used for the production of all the 
phosphorus required in the la or for industrial 
operations from the time of Scheele down to the year 1898. 

The process is purely chemical in character. Bone ash 
or some other form of purae being digested with 
sulphurio acid, and the clear solution evaporated to a thick 
syrup and then heated with carbon in closed retorts. The 
only improvement upon the original process has been the 
substitution of “ Somberite, a natural phosphate occurring 
in the West Indies, for bone ash. The production of 
керы by this method has, owing to the growth of the 
match-making industry, greatly increased during the latter 
half of the century ; and in the year 1893, when the eleotro- 
thermal method was first worked upon an industrial scale, it 
was estimated that the total production was about 1,200 
tons per annum. This output was almost entirely the 
result of the operations of two firms, Messrs, Albright and 
Wilson, of Oldbury, and MM. Cognet et Fils, of Lyons. 

The former now use the Electro-thermal process, and since 
the change in their method of manufacture have been hm 
increasing their annual output of phosphorus; while M. 
Cognet et Fils, who still use the older chemical process, have 
fallen to the rear as producers, and have ceased to export 
phosphorus to other countries. 


THE ELECTRO-THERMAL METHOD OF PHOSPHORUS 
PRODUCTION. 


The Readman-Parker ү which is in use at the 
Oldbury and Niagara works of Messrs. Albright & Wilson, 
was patented in this Yer. in the year 1888. (Patent 
Nos. 14,962 and 17,719.) The method consists in heating 
natural 5 intimately mixed with carbon and 
suitable fluxing materials, in the electric furnace, by means 
of an electric current ing between carbon poles. "The 
heating is due to the resistance of the materials, aud not to 
the formation of an electric arc, as in Moissan's experimental 
work. The furnaces are small, and are capable of yielding 
1j cwt. phosphorus per day. Each is provided with a hopper 
for continuous feeding in of the raw materials, with an outlet 
for the slag, which is ta from time to time, and with a 
gas outlet placed high in the side of the furnace for con- 

ucting the vaporised phosphorus to the condensers. 
Between 80 and 90 per cent. of the phosphorus contained iu 
the raw materials is obtained by use of this process. The 
Oldbury works absorb 700 H.P. in this manufacture, and the 
recently erected works of the same firm at Niagara are now 
utilising 300 H.P. derived from the Falls in the production 
of phosphorus, while an increase of the plant at Niagara is 
already contemplated. 

In Germany, an electro-thermal process for the manufac- 
ture of phosphorus is used by the Greisheim works, near 
Frankfort, but no details are known concerning it, and this 
firm objecta to give any information concerning its operations. 
There is no doubt, however, that the process is practically 
the same as that described above, and, owing to the German 
Patent Office having refused a patent to Readman on the 
ground of previous publication of the Pre of the 

method by Wohler, the electro-thermal method of phosphorus 
ye ri in Germany is freely open to all who desire to 
opt it. | 

It is interesting to note that this manufacture is a new 
one for Germany, and that, until the Greisheim firm took up 


the manufacture, that country was dependent upon England 


and France for covering her requirements of phosphorus. 

A phosphorus factory using an electro-thermal process, has 
also been recently erected at Vernier, near Geneva; and here 
again it is probable that the process is practically the came 
as that of Readman & Parker, though no details have yet 
been published concerning it. 

The electro-thermal method of manufacture is thus now 
established in four countries, and there is no doubt in the 
writer’s mind that the process will ultimately extend to the 
two countries where the older method is still in use—France 


and Rossia—and that before the century closes, the method 
introduced by Scheele in the year 1771 will have been sup- 
planted everywhere by the electro-thermal method of 


production. It is possible that improvements may be made 


in Ив mode of application—as, for example, in the manner 
suggested by Joudrain in a recent patent covering the simul- 
taneous production of phosphorus and calcium carbide—but 
the principle of the will undoubtedly remain the same. 
The advantages claimed for the electro-thermal method are 
that no sulphuric acid is required, no expenditure upon fire- 
clay retorts and replacement of broken ones is necessary, leas 
handling of the raw material is demanded, and the risk of 
fire is minimised. The economies resalting from all of these 
more than balance the expenditure upon electrical energy. 


THE FUTURE OF THE INDUSTRY. 


As already stated, the greater portion of the phosphorus 
at present produced in Europe and America is used in the 
manufacture of mat3hes. Attention has recently been 
directed to the evils attendant upon the use of yellow 
phosphorus in this industry, owing to the non-notification 
of several cases of phosphorus poisoning—or **phossy jaw "— 
by one of the leading match-making firms of the country. 
This disease occurs only when the yellow or crystalline 
form of phosphorus is used, and cannot oocur with 
known a8 or amorphous phosphorus. Unfortunately 
this form of phosphorus can alone be used for the production 
of safety matches, £e., matches striking only on the bor, 
and the public demand a match which will strike on any 
roughened surface. This latter can only be manufactured at 

resent with the aid of. yellow phosphorus. Many attempts 
have been made in the past to find a substitute for yellow 
phosphorus in this manufacture without success; but re- 
newed attention is now being paid to the subject, and the 
Belgian Government has recently offered a very large mone 
prize to any inventor or chemist who can produce a mate 
striking on any surface at reasonable cost, without the aid of 
the dangerous chemical hitherto used. The writer has also 
recently learnt that such matches are already being produced 
in France in large quantities, though he has not been 
able to obtain any details of the composition used. It is 
thus evident that the phosphorus industry must be at present 
in a very unsettled state. Should a satisfactory and eco- 
nomical substitute for this chemical in the match-making . 
industry be discovered, the demand for phosphorus will be 
enormously curtailed, and the production of phosphorus by 
the electro-thermal method will become of secondary import- 
ance when compared with other electro-chemical industries. 


- 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.—18598. 


Compiled expressly for this journal by W. P. Тномрвон & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W.C., and 

at Liverpool, Manchester, and Birmingham, to whom all inquiries 
Should be addressed. í 


19,803. “Improvements in and connected with the manufacture 
of filaments for electric lamps.” J. B. DE ALZUGARAY. Dated 
September 19th. | | 

19,824. ‘Improvements in means or apparatus for facilitating 
calculations relating to secondary electrical batteries" M. B. 
COTTERELL. Dated Ssptember 19th. | ; | 

19,827. “Improvements in electric arc lamps.” B. Н. Pommnoy. 
Dated Saptember 19th. 

19,828. "Improvements in electric arc lamps.” В. Н. Романот. 
Dated September 19. . e 

19,829. “Improvements in coin controlled meters" В. Н. 
Pomeroy. Dated September 19th. 

19,843. “Improvements in insulating bodies.” O. NOLTEMEIER. 
Dated September 19th. (Complete.) 

19,855. "Improvements in the manufacture of electrodes for 
electric accumulators.” H. Н. Laxe. (La Societe Roger & Rathier, 
France.) Dated September 19th. (Complete.) 

19,856. “Return signal device for electric bells and the like.” 
W. P. TuHowrsoN. (Firm of Ohl Dieterich, Germany.) Dated 
September 19ch. no 


n—— — — ————. 
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19,875. “Improved joint for telegraph and other wires conveying 
electricity.” H. W. Миро. Dated September 19th. 

19,876. "Improvements in the electrolytic separation of zinc from 
zinc oxide.” О. J. Втитннавт, J. L. Е. Voamr, and H. E. Fay. 
Dated September 19th. 

19,877. "An improved cell for the electrolysis of fured metallic 
chlorides.” О. J. Srmomast, J. L. Е. Vooun, and H. E. Fay. Dated 
September 19th, ; 

19,911. “Electric door lock for opening doors and gates at а 
distance.” О. MELVILLE. Dated September 20th. 

19,913. “Improvements in arc lamps.“ W. G. Heys. (The 
Manhattan General Construction Company, United States.) Dated 
September 20th. ( Complete.) 

19,936. "Improvements in controllers for electric motors.” Тни 
Ввттївн Taomson-Hovston Company, Ілмттвр. (Е. E. Case, United 
States.) Dated September 20th. (Complete. ) 

19,937. 

apparatus adapted s 
 . Ввгивн Txomson-Houston Company, LIMITED. 
United States.) Dated September 20th. (Complete) 

19,938. “Improvements in safety devices for dynamo-electric 
machines." Tum BnrriH Тномѕон-Ноовтом Company, LIMITED. 
ish M. Hewlett, United States.) Dated September 20th. (Com- 


19,939. “Improvements in electric meters." Tas BarrmuH 
Тномвон-Ноовтон Company, Lrurrgp. (O. D. Haskins, United 
States.) Dated September 20th. (Complete.) 


19,940. “ Improvements in circuit breakers for three-wire electricity 
distribution ms." Tum BnrrH TuHowsow-Housrow Company, 


ly for use in electric tramways.” TRR 
(J. B. Linn, 


Lrwrrzp. (Е. M. Hewlett, United States.) Dated Beptember 20th. 
(Complete.) 
19,941. “Improvements in electrostatic measuring instruments.” 


Tas Barris THOMSON-HovsTON Company, LIMITED. (E. Thomson, 
United States.) Dated September 20th. ( Complete.) 


19,942. “Electric engines" B. J. В. Мила. (M. L. Whitfield 
and C. C. Oowan, United States.) Dated September 20th. (Complete ) 

19,951. “ Improvements in electrical gas lighters.” E. BRILER. 
Dated September 20th. (Complete.) 

19,959. “Improvements in systema of electrical distribution.” 
C. Е. Bcorr. Dated September 20th. 

19,960. “Improvements in or relating to electric railwaya" R. 
BELFIELD. e Foreign Electric Traction Company, United 
States.) Dated September 20th. . 

19,972. ' A switch worked by clockwork, or by electricity, or both, 
or by hand independently of either.” J. HooPzm. Dated September 
20th. (Date applied for under Patents, &c., Act, 1883, Sec. 108, 
August 9th, 1898, being date of application in Natal.) (Complete.) 


19,974. “Improved carbon filaments for electric incandescent 
lamps" F.DamxwEBT. Dated September 20th. (Completz.) 

19,983. “ Improvements in search light projectors for electric arc 
lamps" T. Docxrrr and J. I. Нлл. Dated September 21st. 

19,985. " An improved incandescent electric light lamp holder." 
А. HowELL. Dated September 218. | 

20,008. " Improvements in the manufacture of motallic covers for 
electrical switches, cut-outs, and the like." М. LAWTON. Dated 
Beptember 21st. 

20,027. Improvements in electrical apparatus for exhibi and 
changing advertisements, sigas, aud the like devices.” d D. 
DouGras. Dated September 21st. 

20,029. “Improvements in electric batteries.” W. 8. Ra 7 
Dated September 21st. iex 


20,049. “Improvements in electric safety fuses” W. L. Wise. 
(The Actien Gesellschaft Eleotricitaetawerke—worm О. L. Kummer 
and Co.—Germany.) Dated September 2186. (Complete.) 

20,068. " Improvements in electric arc lamps.” H. d. C Я 
Dated September 22nd. А clus 

20,131. “ rovements in automatic switches for rail 7 
J. L. CaLAMB and V. Berra. Dated Saptember 23rd. i е 

20,164. “ An improved form of electrical resistance.” Е. Н. 
Rovom and Е. A. OLaREMONT. Dated September 273d. (Complete.) 


20,178. " Improvements in or relating to switches for controlling 
electrical currents.” J. Boorm. Dated September 23rd. 

20,193. “Improvements relating to switches for tramways.” V. 
ОкмЕввв. Dated September 23rd. (Complete.) 

20,202. “Improvements in electrical apparatus for operatin 
railway points and signals.” T. Docousso. Dated 8 tember 93rd. 
(Date applied for under Patents, &c., Act, 1883, Bec. 103. February 
24th, 1898, being date of application in France.) (Complete) 

20,208. “ An electrical alarm to warn two vehicles approaching 
each other upon rails" Е. PmoELOw. Dated Beptem 23rd. 
(Complete.): 

20,221. '' Improvements in the means or method of signalling on 
electric tramways.” J. Kay and A. H. Опввіхоѕ. Dated Septem. 
ber 23rd. 

20,227. “Improvements in electric lamp holders" A. W А 
Dated September 24th. i Mx 

20,274. “Improvements in systems of controlling electrically 
propelled railway trains." F. E. Casm. Dated September 24th. 
(Date applied for under Patents, &., Act, 1883, Bec. 103, February 
28th, 1898, being date of application in United States.) (Complete.) 


20,275. “Improvements in controlling electric motors and 
electrically-propelled railway trains." E. THOMSON. Dated Septem- 
ber 24th. (Date applied for under Patents, &c., Act, 1883, Bec. 103, 


"Improvements in or relating to electric braking 


which has a specific inductive capacity much 


10 da 1898, being date of application in United States.) 
om plete. 

20,276. “Improvements in systems of traia control for eleotrically- 
ropelled vehicles.” W. B. Porree. Dated Ssptember 24t 
(Date applied for under Patents, &c., Act, 1883, Sec. 103, February 
28th, 1898, being date of application in United States.) — (Complete) 


ELECTRICAL PATENTS OF 1884, EXPIRING IN 
. OCTOBER, 1898. | 


We are informed by Messrs. W. P. Thompson & Co. that about 86 
applications for electrical patents were filed in the month of October, 
1884. Out of these applications some were never completed, and 
of those that were not one has been 


ABSTRACTS OF PUBLISHED  8SPHOIFICATIONS. 


Copies of any of these Specifications may be obtained of Mesars. W. P. 
TuHoxPrsow & Co. 322, High Holborn, W. O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


10,477. "Improvements in quick-break switches for electric lines.” 
G. JAEGER, C. JAxOER, and H. BDR. Dated April 30th, 1898. 
This invention bas reference to improvements in quick- 
switches for electric lines of that class known as “ tumbler switches.” 
According to the present invention the switch consists in that 
the terminals are embedded in the insulating body, that is to say, the 
terminals are surrounded entirely within the latter by means of an 
insulating wall, being semi-circular or the like and extending upward. 
Between the two terminals joining with the wall, a partition is 
fitted, being of such & thickness as to afford sufficient play to the 
outer ends of the contact lever while snapping between the partition 
and the terminals. 1 claim. 


10,606. “ Ап electric signal bell for cycles.“ S. Knaus. Dated 
May 9th, 1898. Relates to a cycle bell brought into action by the 
closing of an electric circuit. In the steering frame is arranged a 
battery; it is enclosed in an insulation casing against which the 
insulated conductor from the lower pole lies close. The insulated 
conductor is further carried along the interior of the steering bar and 
is connected to the inner end of the metallic pes The push button 
is arranged with its inwardly projecting pin like projections ina 
vulcanite shell, which is held by friction. On pressing down the 
button & spring is compressed until the and the steering make 
contact; the circuit is completed through the bell. 1 claim. 


10,652. Improvements in electric condensers.” С. S. BRADLEY. 
Dated May 10th, 1898. Relates to electric condensers, the object 
being to provide a condenser of a greatly increased capacity, bulk 
for bulk as comparted with the condensers as commonly 
The invention is carried out by using as a dielectric stearate of lead 

r than paraffin 
wax or other material. Pare stearate of lead from water and 
deleterions mixtures has a specific inductive of 74 to one as com- 
pared with sir and offers a great resistance to puncture. This 
material may be used in any convenient way for separating the 
several condenser plates. In order to reduce the compass of the 
condenser as much as possible, it is desirable to employ thin films of 
the dielectric, it is important also to prevent short-circuiting by 
contact of opposite plates. This end is attained by between 
the several plates sheets of сраз сы fabric. The dielectric being 
rolled into the meshes of the netting and over the same to the 
desired thickness either before or after applying the same to the 
plate. 7 claims. 


10,808. “Improvements in Morse telegraph apparatus.” Srewaws 
Baos. & Co., Lro. Dated May 111, 1898. This invention is to 
prevent ink from getting into and dirtying the mecbanism. The 
spindle of the writing disc is enclosed in a tube extending across the 
casing. (The gearing for imparting rotary motion to the me is 
arranged outside the casing.) Auy ink that tends to creep along the 
spindle is intercepted by a cup-shaped shield, which causes the ink 
to drop back into the reservoir. 3 claims. 

11,860. “An improved means for making and breaking electric 
circuits.” A.SavERBEBY. Dated May 25th, 1898. In this inven- 
tion the electric circuit is made by the meeting of two or more 
contacts with different or like resistances, and actuated from batteries 
or other sources of electricity and а relay. It consists of two 
magnet bobbins of & relay the bobbins at one end being connected 


through & bridge wire, the opposite ends of the same being connected 


with the batteries from which the wires lead through circuit closers 
or cut-outs to the contacts, and from these to the bridge wire. In 
the above arrangement if the circuit closer is closed the current flows 
through the battery onward tbrough magnet bobbin to the bridge and 
& contact and again into tbe circuit closer, whereu the magnet is 
energised and attracts an armature. The contact devices are fixed to 
а spring and a platinum screw, connected with а resistance of 
determined dimensions. The screw upon the occurrence of any shock 
to, or movement of its stand, and other parts in connection therewith 
comes into operation and thereby actuates а suitable signalling 
device. 2 claims. 


allowed to run its full length of 
term, viz , 14 years, but became void after a period of a few years. 
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A NATIONAL PHYSICAL LABORATORY. 


THE issue of the report of the Treasury Committee 
appointed last year to consider the question of founding a 


national physical laboratory marks, we hope, a very decided 


step forward in this matter. Our readers will remember 


| that the appointment of this Committee was the result of a 
strong and numerous deputation to Lord Salisbury from 


various scientific bodies, which drew his attention to the 


importance of such institutions, and the value of the results 


obtained by them in other countries ; conspicuous examples 
being, of course, the Bureau International des Poids et 
Mésures in Paris, and the Physikalish-Technische Reich- 
sanstalt at Charlottenburg, The Committee, small but 
highly repreeentative, consisted of Lord; Rayleigh, Sir 
Courtenay Boyle, Sir Andrew Noble, Sir John Wolfe Barry, 
and Messrs. W. C. Roberts-Austen, Robert Chalmers, A. W. 
Rüdker, Alexander Siemens, and T. E. Thorpe. By the 


terms of reference the Committee had to consider two ques- 
tions: whether it is desirable to establish a laboratory for 


verifying instruments, for maintaining standards, and to 
test materials; and whether such a laboratory should be 
associated with any existing public institution. Notwith- 
standing the first question, the constitution of the Com- 
mittee clearly indicated that the Treasury accepted in 
principle the foundation of the Jaboratory, and only desired 
information as to the best way of realising thescheme. The 


Committee have accordingly in their report dealt mainly 


with the mode of establishment, and have said little as to 
the reasons which should induce the Government to under- 
take it at all. They summarise their conclusions as fol- 
lows :— 

1. That а public institution should be founded for stan- 
dardising and verifying instruments, for testing materials, 


‘and for the determination of physical constants. 


2. That the institution shonld be established by extend- 
ing the Kew Observatory in the Old Deer Park, Richmond, 


‘and that the scheme should inclade the improvement of the 
existing buildings, and the erection of new buildings at some 
distance from the present Observatory. 


9. That the Royal Society should be invited to control 
the proposed institution, and to nominate a governing body, 
on which commercial interests should be represented, the 
choice of the members of such body not being confined to 
Fellows of the Society. 

4, That the permanent secretary of the Board of Trade 
should be an ez officio member of the governing body; and 
that such body should be consulted by the Standards Offioe 
and the Electrical Standardising Department of the Board 
of Trade upon difficult questions that may arise from time 


to time, or as to proposed modifications or developments. 


We think no one could very well find fault with these 
recommendations, Some would like, no doubt, to see the 


institution founded on the American scale, but Lord Salis- 


bury, in his reply to the deputation, more than suggested 
that, if the proposal was to be acted (оп, the \pecuniary 
D 
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demands must be modest, and must be based on the cost 
of establishing and maintaining commercial standards of 
measurement. There is no indication in the report of the 
extent of the buildings, or the number of the staff contem- 
plated, nor anything more than a general idea of the range 
of physical data whose investigation might be undertaken. 
These questions hardly come within the reference, but clearly 
the Committee, before writing the first clause of their con- 
cluding summary, must have formed some idea of the extent 
to which they could be allowed to carry on scientific research 
with the machinery of political administration. We imagine 
that their proposal to make the Royal Society the controlling 
body will meet with general approval. Few public bodies 
have sufficient intellectual clearness of vision to determine 
every question strictly on its own merits, never allowing а 
side issue or indirect object to affect а decision. Jobbery, 
using the word in a Pickwickian sense, is, in 19 cases out of 
20, due to want of mental lucidity, not of probity. For 
intellectual vigour and publio spirit, there is probably no 
body in England more distinguished than the Council of the 
Royal Society, and their administration would command 
general confidence. A late well-known philosopher held 
that the scientific men, and not the ecclesiastics, are the 
body now commissioned to keep alight the lamp of moral 
and religious truth. Fora matter of this kind a Govern- 
ment department is apt to lack the wisdom of wide human 
sympathy. | | 

We should have liked to know more of the views of the 
Committee as to what the work of this laboratory is to be, 
than that it will take over and extend the work now being 
done at Kew, and in the Board of Trade laboratories, of 
calibrating and examining measuring apparatus. It is quite 
clear, as is pointed out in the report, that a large number of 
important problems in physical measurement are not dealt 
with quite as well as they might be. They are too dull and 
laborious to attract & private investigator, or they do not 
offer the incentive of possible scientific reputation. The 
resulta of commercial problema, if worked out by commercial 
firms, cannot be protected, or are too valuable to be published. 
In many cases a firm has the will to undertake the expense 
of experiment, and the public spirit to publish the results; 
but the heads of the firm are not competent to indicate the 
problem to their subordinates, and so the necessary direction 
and initiation are wanting. The machinery of a scientific 
director, with a staff of skilled assistants, and a complete 
plant organised for the purpose of stating and solving any 
physical problems presented to them, regardless of the intel- 
lectual or pecuniary interest of the investigator, will obvi- 
ously be very useful; bat by what arguments Prof. Riicker 
and his fellows persuaded Lord Salisbury that it is the 
function of Government to provide such a machine is not 
very clear, though we are glad to think it has been possible 
to do it. Perhaps the explanation is that no body in 
England is more in want of the institution than the Govern- 
ment itself. The administration of an empite provides an 
endless succession of scientific problems. The alooholio 
strength of beer, the flashing point of petroleum, the 
electrolysis of water pipes, the nautical almanack, tropical 
agriculture, the length of the yard, the adulteration of food, 
represent large groups of scientific problems which have been 
presented for solution in the first case to men who are simply 
political administrators. We know how many of these have 


been dealt with, in how tentative and piecemeal a fashion, 


and with what success. The little building in Greenwich 


Park and the old board of longitude have grown in spite of 


the economy of Admiralty boards into the most famous, and, 


for its importance, the worst-housed observatory in the world. 
Kew Gardens is largely a consulting establishment for the 
assistance of the Colonial Office, and we believe no small 
part of the work of its staff is the clerical work of a Govern- 
ment department. The incessant work of Major Cardew' 
office, and of the Somerset House laboratories is well known. 
The metallurgical laboratory of the Mint is the source of 
much of our recent knowledge of alloys and of steel. Well- 
equipped Government establishmenta for dealing with specific 
classes of scientific questions are nothing new, and advance 
in knowledge is their necessary by-product. From the point 
of view of a Government, however, it is only a by-product, 
and we imagine the Treasury looks jealously on any proposal 


to assign fresh funds to scientific research in any existing 


establishment. | 

The Government buying departments are continually in 
want of technical advice and scientific experiments to guide 
them in specifying or accepting goods from contractors, and 
in many cases have access to no suitable authority. All 
manufacturers who have worked for Government departmenta 
know that inspecting officers have continually to decide 
questions on which they do not possess all the information 
they would like to have, which in some cases does not exist. 
The long controversy on India-rubber cables, their peculiar 
merita, and occasional inexplicable failnres, provides just the 
sort of problem that a national laboratory might take up, 
and it can hardly be doubted that chemists could devise some 


means of testing India- rubber that would remove thé present 


uncertainty about the trustworthiness of any particular 


sample of cable. Such s result would be of immense value 


to all concerned. We are inclined to think that the problems 
submitted to this laboratory will be principally in molecular 
physica. Mechanics, ав a science, is во perfect and so widely 
understood, that its problems do not require a specially 
trained or organised body to deal with them. A Government 
establishment is not necessarily well fitted to deal with spoh 
new and complex problems as were presented by submarine 
telegraphy, by the dynamo, or by the determination of the 
ohm. In these cases individual genius mast be looked to to 
indicate the mode of solution, and then the machinery of an 
organised and equipped laboratory can take up the detail 
work more effectively than any private resources. This kind 


‘of problem does not ocour every day, while the permanence 


of alloys, the composition of Leclanch¢ cells, the purity of 
gums and oils, and the mechanical strength of materials 
have to be dealt with continually. 

The Committee clearly contemplate that many more 
problems will be presented to the laboratory than it oonld 
deal with, and we have no doubt that if the institution oom- 
mands respect by its efficiency this will be the oase. The 
report proposes to deal with the difficulty of selecting the 
work by means of a highly qualified director, а strong oom- 
mittee, and the supervision of the Royal Society ; and, by 
appointing to the committee members engaged in trade, to 
counteract the inevitable tendency of a scientific body to 
purely scientific questions. The reference of the report to 
an extension of the magnetic work organised from Kew, 
which has received во much of Prof. Rücker's attention, isa 
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case of the kind. It would be difficult to name a branch of 
ecience of smaller practical importance or of less promise of 
useful development than that of the earth’s magnetic field. 


Its scientific interest is indisputable, and equally its іпар- 


propriatenems forj Government endowment 

The proposed arrangement probably satisfies the wishes of 
no one concerned, but it has one paramount merit. The 
Government may accept it. It is very tempting to suggest 
possible developments. The editor of Science Abstracts 
would find his natural home in the library of the institution, 
and the scientific monographs for which we hope might 
follow. The profits of the Patent Office might conveniently 
pass through its accounts, 

We must be thankful for what we can get, and if the 
argument of economy of administration will persuade the 
Government to endow an establishment to do their own 


necessary work, with permission to spend money on physical . 


research, we have gained much. 


„ BANKS AND ELECTRICAL 
DEVELOPMENTS ON THE CONTINENT 
OF EUROPE. 


IN a recent issue we published a letter from Mr. John S. 
Raworth, dealing with the aid given by German and 
Swiss banking houses to the developments of the кош 
industry in Europe and other parts of the world. 


An extraordinary number of concessions for lighting, 


tram way, or power purposes, are now being exploited in 
Italy, Spain, and South America, with the support of German 
capital. No benefits from this rapid development abroad 
will aoorue to the capital invested in British electrical 
industries or to British labour, for the simple: reason. that 
the orders for machinery and eqniprhetta will naturally go 
to the country which is financing these new ee 
Germany. 


As an example of the operations of these “banks, we » give | 


below an abstract of the report for the year 1897-98, of 
the Bank für Elektrische Unternehmungen, of Zurich, 
published in the Elek/rotechnische Zeitschrift for September 
15th. This report states that the electrical industry during 
the past year had shown extraordinary activity in all its 
branches, and that the rate of expansion is likely to con- 
tinue. The bank had promoted a number of new under- 
takings in Spain and Italy, under the form of syndicates, 
and had been obliged to call up the remaining half of its 
capital in order to finance these new ventures, The gross 
profit for the past year had amounted to £74,160, as against 
£52,520 in the preceding year, and the net profits were 
£42,400, as against £30,480. 

This profit, with the balance from the preceding year, will 
permit of a dividend of 5 per cent. upon the share capital of 
£866,800. None of the undertakings in which the bank 
has become interested in the past year have yet commenced 


operations, but most of these will be earning profit during. 


the current year. The assets of the bank are now inoreased 
to £1,710,000, and are distributed as followa:—Share 
capital in subsidiary companies, £441,600 ; ашшы апа 
loans, £684,000; reserves, £629,600. 


PONTO P 086, 


° Югвотвіслт, Review, September 9th. 


£254,840. This com 
kilometros tramlines 


: uA 8 


The undertakings in which the bank is interested are the 
following :— 


1. Officine Blettriche Genovesi in Genus. Financial interest, 


. £279,000. This company has been formed to во "ppl 40,000 incan- 


descent lighte and power for traction purposes in 


oa. The plant 
was completed in 1897. 


2. Bocieta Genovese di Elettricita in Genua. Financial interest, 
£26,840. This company transferred its Genoa concession to the 


preceding one, and now confines its operations to Sampierdarena only. 
n 1897 it earned 5 per cent. 
3. Ferrovia Elettriche e F'uniculari in Genus. hrc пен 
y possesses а concession e g over 
And 1j kilometres cable lines. 197 kilometres 
ur is now in operation. This company has paid 5 per cent. 
4. Bocieta dei Tramways Orientali in Genua. Financial interest, 
£96,760. 14:3 kilometres out of а total concession of 25 kilometres 
are now in operation. During the first half of the present year the 


receipts have been ва 


5. Unione Italiana Tramways Elettriche in Genua. Financial 
interest, £244,400. The lines owned by this company have been 
worked by horses up to the present date, but electric traction is now 
in course of application to these lines. 


6. Sevilla Tramways „Ооюрапу, Limited, London. Financial 
interest, £65,200. y paid 5 cent, in 1897, though 
uod by hone action. necessary electrical equipment is now 


7. apr Bevillana de Hleotricidad in Sevilla. Financial 
interest, £65 This company did not pay any dividend in 
1997, the surplus profit having been used to build up a depréciation 


ia Barcelonese de Electricidad in Barcelona. Financial 
interest, £180, са This company only commenced operations in 
1898. O wing to demand for light and power, the 


the increasing 
generating machinery already requires duplication. 


9. Compania Vizcaina de Electricidad in Bilbao. Financial 
interest, £71,360. This compeny paid 3 per cent. dividend as the 
result of its first year’s operations. 


10. Deutsch Uberseeische Elektrioitäts Gesellschaft, Berlin. 
Financial interest = 3:3 per cent. total capital. This company is 
engaged in exploiting electric lighting concessions in' Buenos Ayres. 

11. Elektrische Unternehmungen in Santiago in Chili. Financial 


interest = 2 per cent. of total capital. 

This bank appears to be fulfilling for Italy, Spain, and 
South America, the róle of the British Electric Traction Oom- 
pany in this country. The noteworthy fact, however, is, that 
while most electrical engineers in this country are busily 
engaged in exploiting the concessions within its borders—in 
many cases with the aid of American generating plant or 
rolling stock—the ever-active Teuton is not only finding the 
capital and energy necessary for developments within the 
limits of the German Empire, but is obtaining the controlling 
interest in electrical undertakings in every quarter of the 
world. Why cannot some of our leading financial houses show 
similar enterprise to that exhibited by these foreign banks? 


o 
Тнк New York Electrical Engineer of 
Telephonio Relays, September 8th, contains an acoount of a 
^ . . 'telephonioc relay recently patented by Mr. 
J. 8. Stone, of Boston, Mass. The idea of a telephonic relay 


has occurred to many telegraphists, and such an 
applisnoe has been tried many times. Shorn of its 


details, Mr. Stone’s patent only describes a telephonic 


receiver, to the diaphragm of which is attached the 
diaphragm of a Hunning’s transmitter, so that the two 
diaphragms move in unison, and currents received in the 
telephonic receiver may be repeated onwards by the 
Hunning’s transmitter. It has, however, long since been 
generally understood that the vibration of the diaphragm 
of a telephonic transmitter is much greater than that of 
the diaphragm of the receiver. By resting the tips of the 
fingers lightly on the diaphragm of a telephonic trans- 


mitter, the vibrations of the diaphragm can be felt when 


The vibrations of the reoeiver's 
diaphragm are, however, quite imperceptible. The article 
in the Electrical Engineer gives no account of the oon- 
ditions under which Mr. Stone’s relay has been tried, 
indeed, it leaves a doubt as to whether it has been tried 
at all, and it would ba interesting to know whether Mr. 
Stone has invented a workable telephonic relay or has 
merely patented a crude idea. 


it is spoken against. 
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THE REACTION CARBON BRUSH-HOLDER. 


THE advance of the direct current dynamo to the position 
it now holds is due іп а very great measure to the careful 
working out of brush gear and commutator details. Such 
points, for example, as the arranging of the mica and metal 
of the segments so that they shall wear down equally, and 
the introduction of the reaction carbon brush-holder. Sur- 
prise has often been expressed as to why manufacturers do 
not adopt the special methods of winding, auxiliary poles, 
and other dodges which have from time to time been pro- 
posed to minimise su king troubles. The fact is, 
that owing to the introduction of the high resistance carbon 
brush, the better understanding of commutation, and the 
mass of accurate data which large firms have now available, 
there are no sparking troubles to minimise. | 
Practically all machines built abroad are now fitted with 
carbon brushes, and it has been thoroughly proved in practice 
that any increased cost of the commutator is much more 
than covered by the advantages obtained. "The only limit 
to the output of modern machines is the thermal or heat 


limit. 
Those of our readers who perused Mr. E. Kilburn Scott's 


articles on * Oarbon Brush-holders," in our issues of April - 


22nd and May 6th, 1898, will find some further interesting 
details on the subject in the Electrical World, of New York, 
for Jaly 23rd, 1898. 

The various forms of the reaction (Baylis) brush as made 
by the leading firms in the States are there fully described, 
and we give fig. 1 herewith, showing the form of holder 
made by the Eddy Manufacturing Company. 


3 


+. 9— e 


| Fio. 1 


As will be seen a finger casting presses against the back 
end of the carbon block and this in turn bears against a flat 
surface of the holder (it should be noticed that only this 
one surface need necessarily be finished). The finger is 
forced downward by а coiled spring, the free end of which 
can be hitched into any one of a number of notches in the 
segment part of the finger casting. The finger is cranked 
somewhat, bringing the segmental] rear end to one side, and 
thus allowing the maximum amount of room for the spring. 

The advantages claimed for the reaction brush are :— 

(a): The freedom of the brush to follow any irregularities 
on the surface of the commutator by moving backwards or 
forwards in a straight line, instead of oscillating about en 


axis. . 

(b) The inertia of the brush and other moving parts is 
small, and thus the carbon block is able to promptly follow 
any unevenness of the commutator. | 

(c) There is no chattering. 

(d) The metal part of the holder can be brought close up 
to the surface of the commatator, as it, the holder, is always 
stationary, no margin has to be allowed for wear. 

(e) The distance through which the current must travel 
through the carbon is so very short, that a higher density 
per square inch can be allowed, giving a smaller commutator. 

(J) The carbon block can be easily removed at any time, 
even when the machine is running, and when replaced ro 
шен is lost, the carbon settling back exactly into its 

асе, 

(д) The carbons may be in actual contact sideways, and 
thus the entire face of the commutator can be made use of. 


. Edectro-graphitic 


(^) The holder castings need not butt against each other, 
and two standard sizes will serve for ines ranging in 
= from 2 kilowatts to 2,000 kilowatts. 

() A remarkably light pressure against the commutator 
is all that is required, and on this account the wear is small, 
and fine grain carbons may be used to advantage. 


This question of pressure is an important one, for if there 
is too much of it, the carbon, if at all fine, grinds away very 
quickly. This is especially to be guarded against in high 
voltage machines, the large amount of dust which js made 
having а tendency to make the brushes flash round. Hard 
ка жашо high resistance carbons are therefore necessary 
for high voltages. Rr 

The Le Carbone Company recommend the following 
pressures: 


Quality. | 


Pressure on commutator., 
Special ... . . | 100 grammes per sq. cm. of contact surface. 
60 grammes per tq. cm. of contact surface. 


The special quality is а fine close-grained carbon which 
will carry currents up to 10 amperes per Square centimetre 
of contact surface. The electro-graphitic ів a car bon which 
has been transformed into graphite by being submitted to 
the temperature of the electric arc in the Girard and Street 
process. The molecules are, 80 to speak, soldered together 
by condensed carbon vapours, and they form а mass similar 
to a substance heated to melting point. Gn 
The conductivity of brushes made in this way is said to 
be four to five times greater than that of special quality 
brushes, and they will take currents at the rate of 20 
am ad g equare centimetre. HN 

good deal of thought and experimenting has had to be 
exercised in arriving &t the results obtained, as the matter 
is not so simple as it looks Lampblack, for example, 
makes & smooth and homogeneous brush, but it presents 


TABLE I. 
г 1 f the 

del "brush m поз nad = "brush Е pd 
ып ide quality. | quality. асаа quality. | quality. 

s. d. в а. 33 " d. P. E 
05 .. 0 3} о 44 333 4 [ 
l Loue 0 5$ 0 7 34 1 44 4 71 
2 06 0 9 35 1 4 49 
8 < = 0 7 011 136 .. .. 1 4 4 10} 
4 e. 0 7% 1041 277 1 5 6 0 
B: ^x is 0 8 12 309 1 81 5 24 
6 «uos 0 9 183 39 1 51 5 3 
y METTE 0 9 1 5 40 1 6 5 4 
SB S xav cue 0 9} 1 6 |4 .. .. 1 61 5 bi 
Ө e 0 94 1 7 | 42 КЕЗДЕ, 1 6j 5 7 
0 0 9 |19 | 43 17 5 83 
TM on o 9 | 110) 4. 1 72 | 510 
12 we 0 10 2 0 4b . 1 7 5 114 
ld. ewe 0 10 2 1) 146 .. .. 1 8 6 oi 
14. 0 103 2 3 47... uu 1 8 6 9 
1 0 103 2 4i 48 1. 83 6 3i 
18 . 0 11 |26 |49. 1 83 6 4 
1 0 11 2 74 50 1 9 6 5 
11 0 114 29 51 1 9i € "i 
19 014 | 210 | 54 1 9 | 6 8 
20 1 0 2 11 53 1 10 6 10 
п 1013 o 5 1204 | 6.114 
$30 .. 114 3 2 85. 1100 7 Of 
08 “ass ag 1 1 3 34 56 ... .. 1 102 7 3 
84, 1 14 3 5 57 . 1 11 7 9l 
25 1 11 3 63 58 ... ... 1 114 7 3} 
20. 12/38 59 1111 7 4 
27 1 2 3 9 60 2 0 7 6 
28 .. 1 24 3 11 61 ... .. 2 1 7 8 
1 1 2i 4 0 62 i 2 1 7 10 
30 1 4 Цц 63 2 23 | 8 0 
па 1934 4 3 |64 23 |81 
33 1 33 | 4 4 |65... .. 234 83 


the disadvantages of wearing quickly and blackening the 


commutator. 


plum 


So called self-lubricatang brushes in which 
o enters have also this disadvantage. It has been 


ргороєед to use finely ground mica mixed with the carbon, 
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but any lubrication which this would give would probably 

be more than counterbalanced by the lessened conductivity. 
It has been observed that series constant current arc 

lighters when fitted with carbon brushes do not readily 


excite or pick up. This is evidently due to the small area — 
contact. The fault 


of the brush surface and consequent 
has been met by placing strips of copper under the brash 
and temporarily short-circuiting the carbon, so to speak, 
but the point is one on which further information is 
desirable. 3 

The prices of carbon brushes vary from 7d. to 1e. per 


cubic centimetre, and the extra charged for coppering | 


generally runs about 25 per oent. on the cost of the { 
Owing to the good results obtained from well-designed 


holders there is a tendency to dispense with coppering, as it is 
somewhat of a nuisance to keep stripping the metal away | 


from the end of the b-ush. е 
Table I. gives the divos of brushes supplied by the Le 
Curbone Company, 
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of the Partridge self-lubricating brush which has been very 

extensively used for tramway and general motor work in the 

15 States. This brush it may be mentioned is of pure 
mbago. 

It was a fortunate thing for the electrical industry that 
Prof. Forbes did not pureue his provisional patent for carbon 
brushes, and thus create another of those monopolies which 
may for a time be very nice for the interested individuals, 
but which hinders real progress. | 


— REED 


NEW UNIVERSAL TERMINAL CONNECTOR 
FOR RHEOPHORES.* | 


Tuis little apparatus is intended to obviate в grave incon- 
venienoe connected with the rheophores of the various 
electric machines or batteries employed in medicine; 
when, from the effect of accident. or oxidation, the 
flexible oord beoomes broken, it is rather difficult and 
always very tedious to make а join with the terminal 


conrector which is often soldered to the bunch of fine 


metallic wires that. constitutes the rheophore ; moreover, 
* D'Industrie Electrique. 


Table II. gives the prices (in dollars) — 
" 


this operation requires a certain time, even when merely 
temporary. With the special connector desi Dr. 
Armaignac several years ago, and made by the firm of Saint 
Martin, of Bordeaux, this join is made in a few seconds, it 
is satisfactory and very firm, and the operation can, іп an 
emergency, be performed without the aid of any instrument. 

This connector consiste of two parte, screwed one into the 
other. The part, A в, or the socket, is hollowed out longitu- 
dinally into a cylindrical bore which is twice as large at the 
end as in the middle. The end, B, of this hollow is cut with 
a screw thread so as to receive the head of the connector 
properly so called, о р, fig. 2., while the extremity, л, is 
shaped somewhat into a funnel, in order to allow the cable, 
в в', to pass freely. 

In order to бх the cord on to the connector, we 
begin by unscrewing the part, o р, then the cord is 


introduced into the end, А, of the socket, the sheaf of wires 


having been denuded of its envelope of silk or cotton along 
acertain length. When the cord projects some cantimetres be- 


pyond the connector (fig. 1) a knot is made in the middle of the 
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denuded part, f /, or it is merely doubled back or curled up 
by means of pincers so as to form a head or lump, which will 
lodge in the bottom part of the large cylindrical space of 
the socket when the wire, в , is pulled back. This protu- 
berance cannot pass through the narrowed middle part of the 
socket, and, when the connector, c D, is screwed up tightly, a 
compreseion will be produced that will bring about perfect con- 
tact between the sheaf of wires of the cord and the connector 


itself. The greater this compression the closer will be the 
adherence of the wires to the connector, and consequently the 
firmer will be the join. To effect this satisfactorily and to 
prevent the sheath of the cord becoming loosened from the 
conical part of the socket, it will be sufficient to wind a few 
spirals of wire or silk round the part of the cable im- 
mediately below the denuded portion. 


PRESTON’S INVESTIGATIONS ON THE 
ZEEMAN EFFECT. 


(Concluded from page 515.) 
In the course ef his observations, Mr. Preston found that 
if we take the case of a single substance, say, cadmium or 
zinc, the moat casual observation is sufficient to show that 


the effect produced varies considerably for the different 
tral lines; for while some lines are clearly separated into 


distinct triplets, others are not to resolved, but show on the . 


photographic plate as “ quartets ” or “ doublets,” the source 
ing viewed across the lines of force, $.e., while some lines 
show as sharp triplets, others (if we wish to express it во) 
show as triplets in which the middle line is replaced by two 
fainter lines, while others appear to have lost the middle line 
completely. Further, some lines on the same plate, that is, 
photographed under exactly the same conditions, show only 
a very small broadening; but in no case has he found a line 
which could with certainty be said to be absolutely unaffected 
by the magnetic field. 

Thus, while some lines are largely affected, others (and 


. these may be of not very different wave-length) are scarcely 


sffected at all. With a stronger magnetic field, however, he 
hopes to resolve these latter, and so obtain the data necessary 
to a full oomparison of the effects produced on all the speo- 
tral lines, and во be able to-attack the problem of throwing 
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the lines into groups and series, periodic or otherwise, subject of the affected lines. In these a nicol has been inserted in 


to some general law. Although the photographs alread 
obtained throw out some hinta as to the direction in whic 
such a law is to з looked for, yet nothing can be sufficiently 
decided till a careful survey has been made and every. line 
resolved and measured. | i : 
Fig. 2 has been reproduced from a portion of & nega- 
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tive showing the lines of cadmium and zinc taken simul- 
taneously. For this purpose an eleotrio spark from an 
induction coil was passed between two electrodes, one of 
cadmium and one of zino, so that the lines of the two 


metals as affected by the magnetic field were photographed 


- under резот the same conditions. The lines shown 


are the blue (4800) and the violet (4678) lines of cadmium 
together with the adjacent lines (4811, 4722, and 4680) of 
zinc. The plate shows the various lines unaffected, that is, 
when the magnet is unexcited, as well as the effects produced 
by the magnetio field. The bottom row, A 4, shows all the 
lines converted into doublets when the source of light is 
viewed along the lines of force. The next row, B B, shows 
the lines unaffected, i. s., with no magnetic field. Pet 

The next row, c c, shows the appearance presented when 
the source is viewed across the lines of force, and it may be 
here cbaerved that while the line 4678 of cadmium and the 
the adjacent line 4680 of zino are both converted into 
triplete, the line 4722 of zinc and the celebrated blue cad- 
mium line 4800 are not so resolved (in appearance), but show 
as a species of quartets in which most of the light is concen- 
trated in the side lines. Finally, the line 4811 of zino 
shows as nothing very definite, but may in this picture be 
deacribed as a hazy doublet. It is to be remarked, however, 
that many lines show as perfectly distinct doublets when 
viewed across the lines of force, doublets which are scarcely 
rendered any clearer by the interposition of a niool. 

The two rows at the top of the plate show the polarisation 


the of the beam of light. In the row, E E, the 
nicol is placed with its principal plane parallel to the lines of 
force, and in the other row, р р, with its principal plane at 
right angles to the lines of force. The polarisation of the 
constituents is thus shown to be complete and in two rect- 


angular planes. 

he foregoing are the appearanoes presented on the photo- 

graphi In addition to these there are two 

modifications depending on a fineness of detail not as yet 
i but which ta 


Thus the appearance nted to the eye isthat of two 
pairs of lines rather than a donblet or triplet. The other 
modification of note is that in which each constituent of the 
triplet shows as a a x lines, or, in а bids] the whole 
ap not as а triplet but as a sextet of five spaced 
well marked, and sharp lines. nd Í 
All the modifications so far observed, when the source of 
light is viewed across the lines of force, are illustrated by 
the accompanying fig. 8. Thur, in 1, we have the 


Fia. 3. 


normal triplet, such as is presented by the violet line of 
cadmium, 4678, and the vast majority of other lines. Then 
we have in 2 the weak middled quartet in which nearly ali 
the light is concentrated in the two side lines, and finally, in 
5, the sextet or three pairs of equally spaced sharp lines. 

It is interesting to remark that the two D-lines of sodium 
do not show as triplets in the magnetic field. Steady lines 
can only be obtained sharp and fairly steady when the 
sodium salt is contained in small quantity in the solution, 
mes under these era ae iy P call lines, жей 
shows ав а sextet (5, fig. 8) of fine, equally 
lines, of which the two border lines are somewhat nebulous 
on their outside edge. The other line, D., is of the double 
ge type (4, fig. 3), and shows as two pairs of sharp 

ев 


Mr. Preston considers that these deviations from the 
theoretical triplet сап be acoounted for by the reversal of 
the lines caused by the vapour surrounding the incandescent 
elements. He also points out that all the assumptions of 
the mathematical may not be fulfilled in nature. 
For, in order that a spectral line should exhibit iteelf as a 
characteristic triplet under the influence of the magnetic 
field, it is n that the freedom of vibration should be 
equal in all directions, and in this case the intensity of each 
rectangular component will be the same. Hence the middle 
line of the triplet will contain as much light as the two side 
lines taken together. If, however, the vibrations are not 
equally free in all directions the foregoing result will not 
hold, and it becomes possible to have a triplet with a weak 
middle line or without a middle line, in w case it shows 
as adoublet. For example, if the vibration is restricted to 
one plane, and if this plane sets itself at right angles to the 
lines of magnetic foros under the influence of the magnetic 
field, then the component of the vibration in the direction of 
the lines of force will be zero, and the middle line will vanish 
from the triplet. If, on the other hand, the complete vibration 
should set itself lel to the lines of foroe, then the side 
cata line would. be anaffeoted b 5 ald. h 
8 ine wou y . dt 
is clear, therefore, that the study of the way in which the 
spectral lines are affected by the magnetic field is likely to 
throw light on the character of the molecular vibrations, 

The magnetic substances, iron and nickel, might be 
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expected to show some tendency to set their molecular orbita 
at right angles to the magnetic lines of foroe, ard, therefore, 
to show doublets instead of triplets; but Preston found that 
such was not the case. The majority of the iron lines are 
resolved into distinct triplets, showing that these vibrations 
possess complete freedom in the magnetio field (at the 
temperature of the spark). But some of the lines do show: 
as distinct doublets, and the appearance of these doublets is 
not that usnally associated with a reversal. In addition, 
rarely afecte, if at al, by the magnetic fed, © 
‘if at all, by the ` | 
Gases could not be made to show distinct tripleta, but the 
triplication could be proved to exist by the use of the niool. 
V the side lines of a 
triplet should be proportional to the square of the wave 
length, but the measurements made by Preston did not 
confirm this theoretical deduction. He thinks, however, that 
the lines of any one subetance may be thrown into groups for 
each of which the law holds good. Esch of these groups 
might then be attributed to the motion of a single ien. 
These deviations from theory are likely оно тегу 
instructive, and when their true explanation is arrived at the 
theory will probably have been oonsiderab ү шош The 


on its back, appears almost absurd in its orudity ; the wonder 
is br it is capable of giving a rational сано 
much. | | 


A DIRECT-READING MEAN EFFECTIVE 
PRESSURE INDICATOR AND POWE 
GAUGE FOR ENGINES. P3 


Br d. Е. ATWOOD. 


THE function of this novel instrument is to continuously 
measure and give a direct visual indication of the mean 
effective pressure applied to the piston of an engine, or the 
маара айагын a iris of intermittent неце 
occurring in all reciprocating motors, using steam, air, 
water, &o., without the necessity of taking indicator 
i and computing the result therefrom. 
It is, therefore, desi V 
(in direot- reading instruments) i between the boiler room 


D 


Tum Atwoop Powss davon. 


the switchboard, and its utility is obviously to provi 


provide data 
whereby the plant apio operated with the intelligent 
management and care follows when a full know! is 
obtained of what is taking place in every branch of the 


* Now York Electrical Engineer, 


system, and, therefore, the maximum efficiency ‘ioonsistent 
with the apparatus in use may be maintained. M. 

In the accompanying engravingy, fig. 1 is a front view of 
the instrument; fig. 2 relates to the dials of the most recent 
instruments, and will be explained hereinafter. 

It will be noted that three-way oocks are inserted at the 
indicator outlets of the engine cylinders, to which the power 
gauge and steam indicator are connected, and which permit 
either instrument to be used separately, and also enable 
measurement to be taken of work done in either end of the 
cylinder with the gauge, as deecribed later. 

A special reducing motion, not shown in the engrayings, 
connects the instrument with the. crosshead, which, together 


with the piping, requires the instrument to be permanently 


d for continuous service. 

The principle upon which the instrament works, broadly 
speaking, is the measurement of the pressure of steam, or 
other working fluid, by the velocity of a steam turbine 
instead of the usual method of balancing its static pressure 
against & spring, and the mean pressure of a series of im- 
seria is measured through the medium of a steam turbine 

ving & sufficient moment of inertia to render its velooity 
substantially constant for ive impulses of the motor 
agent, when those impulses are of equal value. : 

Àn instrument constructed to work upon these principles 
consists of a dynamometer, tachometer, or even a small 
dynamo, ada to be driven by a turbine motor; this 
motor in tarn being driven by the steam from the cylinder 
of the engine through two pairs of nozzles, each pair set at 
such angles as to oppose each other, and connected to the 

ite end of the cylinder by piping. | 


well ada 


ward motion of the wheel, and thus its velocity is the 
resultant of the two forces acting in opposing directions. 


and prevents undue acceleration. 
attached directly to the shaft: of the turbine, and adapted to 
drive a second fan mounted upon s delicately-pivoted shaft 
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and having a retractile spring and an indicating hand or 


inter. 

d the first fan is rotated by the turbine it tends to 
rotate the second fan by the current of air set in motion, 
and the angular deflection is proportional to the velocity of 
the tarbine, which in turn is a measure of the M.E.P.: 

The dial, яв shown in fig, 2, bas an inner scale calibrated 
to read M.E.P. unite, and permits the use of the instrument 
to measure intermittent pressures, while the outer scale is 
made up of adjustable indices having a numeral surface 


upon which figures representing horse-power are marked, 


figs. 8 and 4. 

The indices are slipped over the periphery of the dis), and 
maintain their ‘position by friction. They are M 
according to the engine data to their proper:rositiona, by the 
engineer, by simple calculations from the M.E.P. scale. For 
inetance, EDO an engine having а piston with an area of 
176 rquare incher running at a velocity of 500 feet 
minute, 80 lbs. M.E.P. would equal 80 H.P., and the adjust- 
able index marked “80” would be set opposite 30 of the 
M.E.P. scale, and tbis operation continued with the remain- 
ing indices with the result of forming а horse-power scale 
for rough and ready readings.: Of course, this applies to 
governing engines only, as this soale is based on constant 
ы, and for variable speed engines the M. E. P. scale only 


used, | 5 | 
The practical application of this im trument has demon- 


strated the following points of utility :—By its use the 
efficiency of an electric poo plant may be more readily and 
accurately determined than heretofore—in fact, it is practic- 
ally under observation at all times, and where “logs” are 
kept а more complete record of the working of the plant is 
. obtained, embracing the coal and water consumption, with 
the energy delivered to the engines and the output of the 
dynamos, than was heretofore possible, whereby improve- 
ments in the plant, quality of ооа], &c., as well as the 
depreciation may be readily noted and com А 

bis instrument also furnishes, through visual indications, 
a variety of other useful data, heretofore only obtainable 
through the most difficult measurements; in fact, во difficult 
that they are rarely taken; as, for instance, the division of 
work done between two or more cylinders of engines driving 
а common and varying load; also the division of work done 
in either end of a single cylinder of each engine, a feature 
which will be readily appreciated by those who have tried to 
obtain satisfactory results with the ingenious devices for 
taking simultaneous indicator cards upon engines with “ вее- 
sawing ” ога. | 
ere are innumerable cases where two or more engines 
coupled together are working at uneconomical points, due to 
the fact that the work is not divided proportionately, and in 
these oases, as well as in compound and triple-expansion 
engines, both condensing and non-cordensing, this instru- 
ment offers means for observing the distribution of work 
done iu the several cylinders under various loads, and adjust- 
ments may be therefore made to obtain the maximum 


economy. 

Other useful data obtainable from the power gauge is the 
* friotion load,” this being observed every time the engine is 
started, and any friction exceeding the normal amount is 
noted; also the energy required to drive any particular 
machine or load when proper means are taken for its 
mechanical tion from the remainder ; as, for instance, 
with aro light machines the energy required to drive each 
particular machine is readily noted on the power gauge on the 
engine, when that machine is in circuit. . 

These features, together with the fact that the instruments 
are adapted for continuous service, and do not require an 
expert to manipulate them, renders them an extremely 
important adjunct to an engine equipment. 

instruments are in servioe that have been пш са 
tinuously for 18 months, and show an error of less 1 
per oent., as compared with indicator diagrams. 


LIGHT RAILWAYS IN GREAT BRITAIN. 


A SHORT article in Cassier's Magazine, by Mr. C. E. Spag- 
noletti, on “ Light Railways in Great Britain, cannot. be 
held to[be much else than a series of platitudes interlarded 


with a very little modern history. Thus we are told thst 
1 and structures must be strong enough for the 
viest traffic likely to come upon them, 

“When a line runs slong a public way, а continuous 
barrier may be necessary.” Now this is quite opposed to the 
idea of the light railway, and so also is the suggestion as to 
standard gauge. If a light railway is to carry ordinary 

uge stock, it will begin to cost a good deal more than can 
rem by the very districts where light railways are 

e 

Where traffic is large, the light line might, perhaps, be 
made of standard gauge, but the cost of transfer at a break 
of gauge is often merely nominal, and would be carried ont 
by men who otherwise would be simply loafing. about the 
station, yet who are obliged to be employéd even for an 
amount of work they can get through in an hour or two per 
day. The author seems quite to have missed the basal idea 
of the light railway. He speaks of speeds of 25 miles per 
hour, 80 ton locomotives, and во on, all of which would neces- 
sitate costly signals and e ive details of track. The 
ideal light railway e eis carries n оез hitherto 
expensive cartage n necessery, and the construction 
of which must be minimised in cost to be covered by a 
very' small traffic. We know of one on which only two 
trains of mixed traffic run each way daily. Yet the 
author would have such lines of standard gange, which 
in Ireland would mean 5 feet; whereas it would be 


^^ the making of the Irish lines if they were all reduced to 


8 feet 6 inches gauge. We fear . obtained 
а very poor grasp of the light railways problem. The 
light railway, in the first instance, will carry goods which 
have hitherto been oarted, will carry people to market towns 
who have hitherto either tediously walked or driven in 


vehicles at the cost of putting up at an inn, and all which. 


that implies. They are not wanted for rapid travelling, for 
already, at only eight miles per hour they may easily save 
passengers a couple of hours in a short journey, not to 
mention fatigue and absence from other duties, and A abe 
to make more frequent journeys, and generally an ability to 
conduct business at less trouble. For all this in a poor 
district very simple means are alone needed. 


A NEW TRANSFORMER. 


Іх the Electrical Tngenser, of New York, for September 8th, 
1898, is given a description of a transformer constructed by 
the Moloney Electric Company, of 8t. Louis, Mo., which 

at perfection. Figs. 1 and 2 show this 
and without oover, : 


lays olaim to 
transformer 


The objects aimed at in the construction of this trans- 
former have been maximum all-day efficiency and clos 
regulation. Copper lows is reduced by g the re 
sistance of the coils and wing wire comparatively large for 


2 
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they declare does not dege 
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the current it hes to carry. Leakage is practically nullified 
by the peculiar construction of the core and windings. 
Alternating currents circulating in the coils, the wires are 


attracted and repelled. This ceaseless attraction and re- 


soon -pulverises the insulation, and rome of the 


turns of the coil come in contact; iv jury to the RA 
follows where the coils are wound loosely with eb ing of 


some insulating material. This has been remedied (1) by 
compressing the cores under very high pressure, which is 
made possible by their construction; (2) by winding the 
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wire on the оой under very high tension ; (8) by using only 
best insulation, as their patent insulation is ооп- 
sidered to be. The transformer has been so constructed that 


most of the waste energy is lost on the outer sürface, whence 


the heat is easily dispelled through the ventileting slots. 


This construction has the result that there is comperativel 
little increase in temperature even while the transformer is 


ander fall load. 


The company construct the cores with iron, which 
nerate after 18 months’ use. 


Fig. 8 gives curves of efficiency plotted from figures 


obtained from actual testa. Curve 4 shows the maximum 


. Efficiency in Per Cent 


efficiency аі 188 cycles ; curve B shows the maximum effi- 


ciency at 60 cycles; curve с the all-day efficiency at 183 
cycles ; and curve р the all-day efficiency at 60 cyoles. 
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MODERN TRANSFORMERS. 


Br W. G. RHODES, M.&. 


Охи of the most important considerations in the construc- 
tion and organisation of an alternating current installation 
is the choice of suitable transformers.. Upon such a choice 
сат toa extent the efficiency of the whole plant 
3 iur lation of ure on the consumers’ i 


ight load losses in a transformer are not kept as low 


, as possible, the all-day efficiency is seriously affected ; if the 


secondary resistance 1s too high and if there is appreciable 
magnetic leakage, the regulation may be so bad as to breed 
dissatisfaction amongst the consumers and consequent loss 
of custom. On this account it is not ony advisable to have 

rn improvements, 


transformers possessing all the moat m 
but also to employ as few as possible consistent with the re- 


wattless currents caused 


quirements of the area to be fed. It is, in fact, economical 
to replace numbers of old type transformers by a few 
modern transformers having the same or greater aggregate 
capacity. This is well illustrated by the following cases :— 

n а town in Massachusetts having a population of 56,000, 
an alternating current station was contracted a few years 


. вро, and 57 emall transformers having a total light capacity 


of 1,499 lights were installed. Quite recently these have 
been replaced by 18 modern trans'ormers. capable of sup- 
plying 1,624 lights. The total core loss of the old trans- 
ormers was 5,866 watts; that of the new, only 1,348. This 
difference in losses gives a yearly saving of. 89,578 kilowatt- 
hours, which may be valued at about £132. Thus neglectiog 
all the advantages inca the diminution of oore losses, the 
cost of the change will be met iu 1 year and 9 months. 
The light capacity of the plant is increased 9 per cent., 
while the total oore loss is deoreased by 77:5 per cent. 
Farther, on account of the decreased core loss, 4,518 addi- 
tional watts are available for sale, producing an additional 


. income of £169 at the present rate. 


In another case’ 40 new type transformers replace 
58 old ones. The total capacity of the old ones was 1,185 
lights, of the new 1,070. The core loss of the old trans- 
formers was 4,845 watts, and of the new 1,348 watte, This 
gives an annual ga of 80,678 kilowatt-hours, which will 
cover the expense of the change in 2 years and 9 months. 

ion, we cannot too strongly urge. the 
necessity of keeping it under full control. It is not neces- 
to point out how ipjurious to incandescent lamps is 


| undue variation of voltage. If lamps are over-run, their 


life is considerably shortened, and frequent renewals are the 
inevitable consequence. This, together with the bad light 
which results, is bound to beget the distrast and disgust of 
the consumer. It is a fact frequently not realised that a 
change of 1 per cent. in the voltage causes a change of ahout 
7 per cent. in the candle-power of an incandescent lamp, A 
variation of 4 per cent. on either side of the normal voltage, 
hat ie, a total variation of 8 per çent., means 
over 50 per cent. change in the oandle-power. 
t is а eri i that such eri 
only too uent in alternating current te, 
and it i more than probable that this is the chief 
reason why so many alternating current stations 
fail to produce a dividend. _ 

Why should this bad regulation oocur ? It is 
not because alternating currents are not as 
capable as direct currents of feeding any given 
area. It is because the management of alter- 
nating currents is not sufficiently well under- 
stood, and their шекп is not manipulated 
with sufficient skill. The phenomena of alter- 
nating currents are much more difficult to 
understand than those of direct currente, and no 
one is competent to undertake the management of 

. an alternating supply station whose acquaintance 
with the subject is entirely of а practical nature. 
I do not wish to depreciate practioal experience, far from 
it, bat I.do wish to em the necessity of & sound 
theoretical training as well. A manager of an alternating 


| supply station ought to understand thoronghly the causes of 


regulation and to fully appreciate the various remedies. 
Bad regulation may be due j^ poor transformers, to large 
by motors, &с., and to various other 
causes. Each cause has its remedy, and if the proper one is 
applied good regulation will result. Theo training 
er us to аш: ч Ar 12 о N 
ical experience te W to a e remedy. 

I may nately say that the question of regulation is the 
most important of all to the supply company. What is more 
aggravating and annoying to the consumer than to have his 
8 O.P. lamps sometimes giving fully 12 C. P., and at other 
times barely 8 or 4 C. P., sometimes leas than this. Yet, such 
is the case with many alternating current stations. The 
result is the consumers return to gas as being more reliable, 
the electric company lose its custom, or at any rate does not 


“increase it. The electric supply committee grambles because 


the plant does not pay, and the blame is laid on the alter- 
nat ing current. is is nonsense, sheer nonsense. The 
al ing current is all right if it is properly managed. 


ternat ing 
T is the application and management which is at fault. 


real] reason why direot current stations are usually a 
E 


ит" — o o- 


554 


THE ELEOTRIGAL REVIEW. то, аз. мо, 1,000, Ocroxma 16, 106 


- 


greater financial suooees than alternating current stations is 
because the application and management is simpler, and the 
regulation is more reliable. Make the regulation of an 
aasi current plant equally good, and the financial 
5000088 be greater, because often the losses in a direct 
current supply are greater than in an alternating current 
one, If tial wires are led from the centres of distribu- 
tion to generating station to give indications of the 
rise or fall of pressure, а eompetent man should be able to 
make an alternating current plant quite as reliable as is 
= with continuous currents. Frequently it is an 
mpossibility to attain the necessary high efficiency with 
continuous currents, and, having installed an alternating 
current plant, it is an admission of incompetency to allow it 
to be & failure, | 


THE INFLUENCE OF THE VARIATION IN 
SPECIFIC HEATS UPON THE THEORY OF 
THE GAS ENGINE. | 


By W. H. BOOTH. 


THE experiments, of which a brief abstract appeared in the 
ELECTRICAL Review, of September 80th, have a somewhat 
important bearing. The experiments indicate that at low 
temperatures the specific heat of various metals was con- 
siderably below the specific heat at higher temperatures. 
There is now sufficient evidence also that the specific heat of 
gases at high temperatures is greater than at low tempera- 
tures, and, as a rough generalisation, it may be assumed 
that elevation of temperature is accompanied in all instances 
by an inorease of specific heat. Granting that such be the 
case, the importance of this in relation to the heat engine 
very great. Especially so is this the case with the gas 
engine. The explanation of deferred combustion, hitherto 
usually ascribed to the dissociation of compound gases at 
high temperatures, has of late been held or at least allowed 
te de not altogether satisfactory, and there appears certainly 
very good reason on the side of those who argue that the 
deferred combustion, or as we should now perhaps say, the 
deferred preesure, is due not to any really deferred combina- 
tion of the gases in the cylinder so much as to the la 
increase of their specific heats. For example, if a cylinder 
temperature of 4,000? is expected from an explosive mixture, 
and only 8,000? can be shown as b:ing attained on the basis 
of the volumes t in the cylinder, the upholders of the 
theory of dissociation would have us to believe that at a 
temperature of 8,000° any farther combination of the gases 
ceases to b» possib'e, and further combination only occurs 
as the piston moves forward and the gases b:oome 
subject to the cooling influences of expansion and of the 
cylinder walls, cooled by the unscientific water jacket. As 
soon as this occurs, and the temperature begins to fall 
below 8,0009, there occurs a continuation of combustion 
until the whole of the combustible gases are combined. 
The action of the water jacket confuses any accurate 
reading of the gas engine diagram, and blinds any a 
пое of continued combustion if such really occurs. k 
is also open to us to argue that deferred combustion may 
be dae to imperfect mixture, and this, too, without in any 
way committing ourselves to the stratification fad, which 
may be good enough for non-technical juriste. It is also 
open to us to argue that for the early part of the stroke, 
when the defe combustion effects are the more marked, 
the expanding gases benefit from the heat radiated from the 
piston face which has just been exposed to the maximum 
temperature of explosion, and whose heating effect will be 
very considerable, and, perhaps, sufficient to partially out- 
weigh the cooling ¢ffecta of the jacket, then at its minimum 
of exposure to the gases, Apart from jones effecta, the 
deferred combustion theory would strictly give us а hori- 
zontal line at right angles to the explosion line of the in- 
dicator diagram. Upholders of the idea, of course, are 
open to promise that the want of horizontality is simply 
an effect of cooling, but they cannot surely argue it to be 
an effect of expansion, for the pressure ought to be practi- 
cally maintained by the further combustion rendered 
possible by the very motion of the piston, which enables 


the combnstion to go on at the maximum 


maximum until all gas is consumed. 
On the other hand, those who may be inclined to advocate 
the theory of increased ғ 


temperature, and, of oourse, higher pressure, Again, the 
opponents of the T may point out that if this ed the 
indicator card should show a line following the explosion line 
approximately horizontal. Of course, in each case this 
horizontal line should occur, but cannot do во because 
of the jacket effects. It may be that the truth lies 
between the two theories, that something of each action 
takes place in gas combustion. But it would appear 
desirable that some definite conclusion be reached and 
accepted by engineers, and а considerable step in this 
direction will have been taken when the variation of specific 
heat has been decided upon and ер by the many as by 
the few, for, with the acceptance of this hypothesis, as it 
may still be oalled in face of the little attention accorded to 
it by engineers, there will follow the necessity of calculating 
the true possible maximum temperatures and preasures in the 
cylinders of gas engines on the basis of the true coefficient, 
and only then will it become possible to estimate or ascertain 
if and how much the older theory of dissociation has а 
bearing on the present occult phenomena of the gas engine. 


CORRESPONDENCE. 


«€ Some Motors and a Moral." 


No question having been raised as to the accuracy of 
our comparison between the cost par unit at Messrs. 
Siemens Bros.’ works—as given in Mr. Siemens's B.A. 
pa and the cost at which public supply companies could 
deliver electricity, I should like to ask for information, and 
not by way of criticism, if your comparison is really a oor- 
rect one. . 

You compare the 2d. per unit given by Mr. Siemens with 
чо 3 total cost per unit of the Bradford Electricity 

or 

Now, in addition to costs of generation and distribution, 
Mr. Siemens’s 2d. includes the whole of the i costs in con- 
nection with the motors themselves, viz., repairs, stores, 
labour, 10 per cent. depreciation, and 5 per ‘cent. interest. 
A further charge on the motive power is added, including 
10 per cent. loss in transformation and 5 per cent. loes in 
distribution, bringing the total oost to 1:'71d. per brake 
horse-power-hour at the motor spindle. 

To compete with this, it occurs to me that a public supply 
company would not only have to generate eleptrical energy 
at less this figure, but also to provide and fix the motors 
on the consumers’ premises, and find all the attendance and 
stores necessary for their ranning and upkeep. 

Your Bradford figures of 1`794. per unit include nothing 

ond the consumers’ terminals. 

hen you state that “ most public electricity vorks could 
supply electricity for motive power at a lower rate than it 
could be produced in a place possessing the skilled labour and 
the knowledge of economics of Messrs. Siemens Brok. and 
Co.'s works,” it appears to me thet you odght, for com- 
parison, to take the cost of generation given by Mr. Siemens, 
viz., 1:287d. per В.Т. unit, and not 2d., which- includes far 
more than the expenses of generation. 

F. Broadbent. 


[The question of publio versus private supply is in a most 
interestin чең rn e present moment. T whieh 
we quoted, to which our correspondent draws attention, 


E 
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were taken quite at random. Wee will put our contention in 
another way: Mr. Siemens stated thet if his works had been 
supplied with electricity at 1:8d. (the price charged in the 
Walden burg district), the 1,200,000 B.T. units used in 1897 
in тут 5 at d would и ея pres 
£7,000 (against £9,900 act t). oug 

latter sum includes irs and Lr oec of motors, it 
would not account for nearly £8,000 difference. Hence, if 
Manchester can supply electricity for motive power purposes 
at 1°6d., Brighton at 1:54., and Worcester at 1:5d., they ogu 
surely compete with private systems, even if one bas to add 
to sach costs the repairs, maintenance, and wages on motors. 
The cost of generation, 1:287d., piven by Mr. Siemens, was 
at the station switchboard.—Eps. Exec. REV] 


Gas Power for Marine Parposes. 


I have seen in the Review some articles about the 
applications of gas power to marine purposes. I am able to 
give some particulars, as І myself have suoceeded in making 
construct ions on explosive motors in this line, which fully 
realise all the demands on such an engine stated as necessary 
for this purpose in the Review. With these engines one 
can Маг, “ turn first in one direction, then slowly or quickly 
in the other, atop, move, wait, and move full speed ahead or 
astern, ав the bell ipi тош the bridge, in such & manner 
and in such strict obedience to the movements of the 
reversing wheel, that they appear almoet sensitive.” Because 
the motor is directly connected to the propeller shaft, I need 
no electrical aid, no movable propel'er blades, no couplings, 
or any such arrangements for obtaining these purposes. Up 
todate I have employed myself only about oil engines, but 
the applications can, of course, with the same result, eaily be 
used on gas engines. I have already made avd delivered 
several boats 1 with oil engines up to 8 Боск 
stipulation, that the engines are in possession 
qualities mentioned, and they are all working quite satis- 


factorily, and are easily managed by their ownere—private 


can be seen running every day. As the 
construction is quite reliable, the demand daily increases, and 
I am now about to manufacture motors for сагро and tug 
beata up to 150 H. P., but there is no difficulty ia making 
engines of any size, as no power is wanted for handling the 
engine. A good thing, too, is that these motors are quite as 
cheap as alee motors, because of the simplicity of the 
constraction. I am willing to answer questions and give 
more particulars if required. 


H. A. Bertheau. 
Stockholm, October 7th. 


LONDON COUNTY COUNOIL. 


Iz bad been expected that an interesting debate would have taken 
place on Tuesday, at the usual meeting of the London Coun 


ty Council, 
iium Sart soap ышы 


traction, but this 
Tus TELEPHONE SERVICE | 


y report the Highways Committee recommended: That 
of the Postmaster-General be called to the expression 
the of the Select Committee on Telephones, 
mediate, and effective competition by either the Post 

authority is necessary, and that a really efficient 
е service affords the best means for securing such com- 
that he be asked, whether, in view of that expression 
is his intention to take the measures for 


Б 
= 


11 71 
afk 
1 
Ё 
і 
Д 
a 
2 
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for 
In this connection it may be mentioned that the Highways Oom- 
ion that in the event of the Postmaster- 


hone Company, it would still be open to the Ооппой to 
London. 


renew its application for a license for 


Тнк Lompox UmirzD Tramways. 
The Highways Committee reported having considered lettera from 
Иг. J. O. Robinson, asking for the consent of the Oouncil to the 
company applying to the Board of Trade for power to use the 


trolley system on certain of the lines of the London United Tram- 
тэлэ Company. The details of this application were given in our 
last issue (vide the ErmormBrcAL Ruvrew, page 537). Commenting 
upon this request the Highways Committee said :— 

^ We are still of the opinion we have previously expressed that the 
overhead trolley system of electrical traction is unsuitable for the 
more crowded of the London thoroughfares; but we think that, as 
the company is desirous of making an experiment, and bas cff»red to 
make concessions which will provani be of considérsble benefit to 
the Council should the timately prove successfal, and 
hae further expressed its willingness to adopt any other system w 
may be ed эп urtber experienoe shall ha 
application being made by the company for authority to use the 
overbead loo оныг bul so far oniy Bé 


be allowed 
a road quite at the outekirts of the county; and 
the Council should, for the present at any rate, not 
go further than this, and tbat, before giving consent to the use of the 
ovethead system on the two routes (5) and (c) above indicated, the 
Council should ascertain whether the system proves successful in the 
Uxbridge Road, and is not a source of inconvenience.” 

The Committee accordingly recommended that Mr. Robinson 
should be informed that the Council would consent to an application 
being made to the Board of Trade by the company for authority to 
use the overhead trolley aystem of electric traction on the portion of 


ge 
Corner; and (2) from Young's Cornet to Hammersmith Broadway. 
Mr. J. W. Benn, chairman of the Highways Committee, asked for 
the of the Council to withdraw this report and recom- 


men 
aestion would, he said, be brought 
up again next week. The Council consented to the withdrawal. 


CENTRAL Lowpom RAILWAY. 


It was announced that the engineer of the Central London Railway 
Compaay had submitted, for the approval of the Council, amended 
for the company's stations at Oxford Circus, Tottenham Court 
and the British Museum respectively. The company proposed 
that at each of the three stations there should be only one staircase 
from the station to the street level, instead of there being one each 
for up and down traffic respectively, as shown upon the approved 
plans. It was decided to approve the amended plans. | 


d 


Crry Amp Soutu Lompom Ra:wat. 
It was mentioned that application had been made on behalf of the 


inconvenienoe as I to the street traffic. The Vestry has 
„ works, and the Oouncil also resolved to give 
consen 


Отивнвар Ws. 
It was resolved to grant the application of Mr, G. 


for , Permission, to C mo 25 wire in Wandsworth, огой! 
places 6 yards or unsu ported span 
length of such : 30 


the circumstances, and 3 to the 
slightly exceed the reg h, the 


a pl Oommittee's recommendation approving of the appli- 
cation. 
Авон Mrz Bs. 


It was 
under the 


Wireless Telegraphy.—Some little time ago we referred 
to the part played by the ni system in despatching a record of 
the Kingstown Regatta to the Dublin Daily Express. The Wireless 
Telegraph Oompany now send us a copy of a phiet headed 
“Wireless Telegraphy and Journalism,” in which are given par- 
ticulars, accompanied by illustrations, of the experiment, Numeroug 
articles are reprinted from the newspaper press, 
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BUSINESS NOTICES, &c. 


Electrical Wares Exported. 
Win Erne Oor. llTH, 1897. | WI Бира Ост. 11тн, 1898 
& 


8. & в 
» Teleph. mat. 159 0 | Auckland E „ 85 O- 
Algiers ... vis .. 11 0 Bangkok isi А 9 0 
Amsterdam .. 155 0 Batavia ... ess T 6 0 
Auckland еге .. 197 0 | Boulogne TA .. 129 0 
Beira... T .. 28 0 Brisbane е .. 159 0 
Bombay . 69 0 | Buenos Ayres. Teleg. mat. 16 0 
Bordeaux 49 0 cutta bus .. 616 0 
Bremen e . 396 0 | Оаре Тот . 526 0 
is 92 0 | Ohristiania .. 244 0 
Oape Town .. 948 0 | Colombo... 8 . 271 0 
Oo gne #96 eee 000 270 0 e әве 367 0 
Oolombo... ; .. 12 0 | Durban 88 .. 644 0 
Demerara š . 16 0 | East London ... 41 0 
855 ‘ .. 1,255 0 | Gibraltar " . 11 0 
East London . 22 0 Launceston . 30 0 
Fremantle ies .. 11 0 | Lyttleton : 49 0 
Hamburg T we 22 0 eira ... oes 83 0 
Madeira. .. 50 0 Melbourne oe 45 0 
soi 8 „ 28 0 | Montreal.  Teleg.cable 264 0 
8 és .. 246 0 | Ostend , $i 33 0 
Melbourne e eee 238 0 Port Elisabeth #06 eee 164 0 
New York „. 107 0 | St. Petersburg. 850 0 
Ostend n .. 26 0 | Shanghai aws A 0 
Ota s ies «. 44 0 » T . mat.... 367 0 
Port Elisabeth ... .. 146 0 „  Teleph.mat.... 44 0 
Боташа an * 131 0 ^ e . mat. 367 0 
ers Je Six 0 ey - .. 178 0 
i "ITeleg. mat. 32 0 Tinted ses * 366 0 
Shanghai a В, n 0 SANT. 187 0 
» . Telep | 0 " Teleg. 57 0 
Btockh * #96 450 0 
s mat... 80 0 
Sydney eee eee 1,103 0 
Wellington iud А 
Yokobama 5 — 0 
Total £9,134 0 Total £7, 224 0 


o Hir Benne; 53 the failure of A. 
Gerald Duncombe, Queen Annes Mansions, Westminster, the first 
meeting of creditors was held at the London Bankruptcy Court on 
the 7th inst. Tbe debtor attributes his failure partly to having 
accepted in March last two bills of £1,000 each, the proceeds of 
were to be invested in the Randall 
рім The Randall Telephone Company, Lim 
fake over the patents and, on completion of tbe contract, the 
debtor was to receive £2,000 cash, £250 debentures, and £3,000 in 
fully paid shares, The company has not yet been floated. Other 
causes for the failure are losses on theatrical speculations, liability on 
accommodation bills, excessive interest charged on borrowed m 
and losses by betting and gambling. The liabilities are аб 
estimated at £7,000, and the assets at £100. Mr. F. В. 
С.А., — ‚ Was appointed as trustee to wind up the 


Oo., 
examination upon accoun ts showing debts, £1,143 16. 7d., 
HORDE а мо assets, £24 8s. 10d. In B. course of his evidence 
the bankru that he ori in 


Dissolution of Partnership.—Messrs. W. Baker, A. E. 
A. Manock (Wm. Baker & Oo., u ; &., and 

engineers, 1, Broad Street, Oxford), have dissolved partner- 

ship by mutual consent. Mr. Baker will attend to debts, &c. 


Books Received,—' The Theta-Phi расан practically 
a e oM Oe H. A. Golding. 


ergo ee ee 
“Manual of Electrical P ene 100099." Third year. By 
Emile Garcke. P. B. King & Bon, Bridge Btreet, Westminster. 108. 


Catalogue.—Messrs, J. H. Tucker & Oo., of Birming- 
bam, have brought out & well illustrated and printed oa d 
muri cue Iu ceiling se Pub and other 
cu 
0 a othar Rtgs, aro vr 


T 


Changes of Address.—Mesers. Moores, Farrell & Co., of 
5 


The British Blahnik Aro Light Oompany, are giving up 
premises at 49 and 50, Parliament Street, S. W., and are ead 
their showrooms to the factory in Iliffe Street, Newington Batts, В.Е. 

The offices of the London Smelting and делен Syndicate are 
now removed from 39, Victoria Street to Grosvenor Mansions, 
Victoria Street, and all communications should be addressed 


у. 

lingworth Hedges, O.E., bas removed from 92, Victoris 
Street, to new offices adjoining his labor , at 1, Emery Hill 
hley Gardens, Victoria Street, Wes „ B. W. 


Chicago Slabs.— The patent Chicago slabs for applica- 
tion to commutators have, we understand, been permanently adopted 
in various departments of the Post Office, also by dynamo makers, ani 
other electrical manufacturers in this country, and quite recently it 
was decided to employ them at the Royal t. Messrs. Raffael 
Bros , of , are pushing the sale over here. 


Cox Thermo-Electric Company, Limited, — The 
creditors and shareholders of this company met last week before Mr. 
Wheeler, official receiver, at the Oarey Street offices of the Board of 
Trade, in anticipation of an offer being submitted by which = 
creditors should receive a substantial benefit. The compan 
formed in February, 1896, with a capital of £100,000 in £10 
to acquire certain patents from Mr. Cox. The purchase 
fixed at £104,000, payable as to £4,000 in casb, 44 21000 
which absorbed the оа of the capital. The directors su 
covered all the acts of the 


Bt. Albans. Unfortunately, those premises were 3 fire in 

Rar Dad io be 1897, and as they were only insured to the £1,000 
to be rebuilt means of money borrowed from the bank 

oa the сану of shia tle deeds and the of the 

directors. жос т ш е is now а pow 

the company's Mr. G. Paxon appeared for the 

creditors, and for the directors. The chairman 


that accounts had been filed since the last meeting showing unsecared 
debts £5,235, including а sum of £2,200 odd in the name of Mr. Cor, 
and various amounts due to directors for moneys advanced, &. 
There was further a debt of £3,000 to the London and Oounty Bank, 
who held security, and the debenture holders claimed £10,000. The 
assets consisted of cash at bank £103; cash taken over by the 
receiver £7; а trade £3,500, but 0: m 


1 
t 
: 
" 
inb 
21 


8 
Be 


nominal value. gross — of of the company during 
business existence were returned at £4,846 and the expenses at 


The deficiency of £115,000 was accounted for in the 
value of the patents £105,000; buildings £1,248 ; stock £3,500; loss by 
the fire in February, 1897, £5,000; and other minor items. A letter had 
been received by the Offi ver from Mr. Webeter's firm to the 
effect that their clients were still to carry out the 
offer made before the petition was served, and which would Бат 
been carried out ago but for the action of a certain creditor 


inspection, with power 
the only debts outside the rend akg were ote poil А 
Оох, and other amounts owing to various directors and his own firm. 
The claim of Mr. Oox bad never been 
directors. At the time of the fire that gentleman 
number of instruments at the works of which he 5755 naturally very 
proud, and u which he set a high value. Unfortunately they 
Say da nhs да ка fot stony а а 
ought 
ͤĩ esas рос 0 бо ишы сж him in 
the rey if the company claims 


Electricity for Pumpin n the annual 
meeting of — Stufe aahke Mine Drainage 
on VF given of the 


poses scheme of electric pom ping (a summary of which а in 
ELBOTBICAL Review of & special report 

by the io Ge Combs Mae d. Howl and d. B. 

ey state that a new and minute ва has been 

made of all the undraiced areas below Orook level, with a that 

upwards of 50 sites have been located where automatio electric cen- 


trifugal pumps could be placed so as to drain 2, 250 acres 
practicable to extend to 3,000 acres, from which 3,000 
that two-thirds of the rainfall, ualling on an 


3,000,000 gallons of water per day, are passing into the m 
pumps to commence working i the Gtorms fill the cui 


which it is 
acres it is 


4 
i 
| 
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part of their time, or less than ora cay pot weee The cost of the 
AT e supplied by the Mi 

for Power bution work, 

£1CO 
expended on surface pumping. To cost 
attention of, 


Important Company Prosecution.—On Friday last the 
Ham Electric Supply Company, Limited, of 64, Victoria 
Street, B. W., were summoned at Wesimins ter by Walter Море, оп 
behalf of the Companies’ Guardian Society, Limited, 9, St. red's 
Court, Poultry, E.O., for having, on various ed dates, refused 
inspection of their register of shareholders du business hours, the 

charge for such inspection being tendered. Mr. Т. D. Datton, 
who appeared for the complainant company, stated that their object 
the public 
| object. Witha 
to obtain information as to the Hampstead Electric Sapply 
Company, which was registered in July, and for which a public 
was taken at the end of that month, an 
a 


August and demanded an inspection of the 
. on each occasion. Every time application was 


although since the eammons had been issued and served notification 
had been received inviting кирен of & € This was found 
portant particulars. Evidence was given b 

Walter Ооре on behalf of the complainant com » who ov 
| Dutton had said as to the failure of witness to obtain an 
inspection of the register. On one or two occasions he saw the 

Goffin, who informed him that the register was not 
made up, the allotments not being completed. Mr. Gofün added 
that as soon as the allotment was completed intimation of the fact 
would be given. Mr. Edmunds, for the defence, contended, on the 
sathority of a case, that the refusal to allow inspection must be 
distinct and definite. Мг, Bhiel said their was plenty of evidence of 
of that sort were allowed the register might 
Mr. Edmunds then submitted that the case 


said the company was registered in July, and certainly the register 


excuse for the neglect that had been shown, for the n of the 

i | ani A ру 
& fine of £10, and, as it was a 
ow £5 5s. coste. 


The Late Dr. Hopkinson.—Mr. Charles Ho Кіпвор, of 
W.,announces that he has deci to continue 
r 


4 B. Sc., who has bad considera 
work in connection with patents. 
close association with his father during the last few vt ar 
equip him well for the electrical work which forms so important a 

of modern engineering. Mr. Ernest Talbot, who has been in Dr. 

d в personal employment for 25 years, and to whom be had 

eile entrusted much of his detailed work of design and 
will also become a partner. 


ae ists. — The United, Ach ston Company, Limited, have 
effected in the prices of “ Salamander” — on возо a 


y, Limited, of Clerkenwell Road, E. O., 
malae dynemen and eters ind der 
os and motors and other 
electrical apparatus 5 Ж 
Electric pany have got up an abridged list of 
their telephones, for the purposes of the trade. The list contains, in 
umerous illustrations of telephone systems for a varie 
all and table pattern office apparatus, the “ General” 
system, magneto-call and other telephones are 
given. It is the company’s intention to present 
mer with 1,000 of these lists with his own name 
thereon, this being considered an inducement 
уш ce кро business. 
upply Oompany, of Moss Bide, Man- 
ет, have issued the fifth edition of their price list, containing 
a of a variety of small electrical apparatus and accessories, 
meii bell telephone, and lighting and sundry fittings. 
& Swan United Company have issued a special leaflet 
© 115) of glass shades, The various shapes of shades are printed 
oath colours, for the purpose of letting buyers see at once from 
к list what they are purchasing. Th 
own. 
N 
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ere are some very neat designs 


A New American Rubber Wire Factory.—An Ameri- 
ай exchange says that the John A. Roebling's Bone Ges sang is = 


` became imperative for the com 


advanced, and the register could never be веер, 


manufacturing rabber insulated wires at its new соу тш 
ету 


у'в own works, With every арра 
t ly ita own “ Roebling” 
o supply its own di 
rubber wire to its customers, taking — of the reputation of 
the products of its mills. The new factory is located conveniently 
аге the electrical wire department, and has ample 
shi es both by rail and water. The heavy machinery is 

on the ground floor of a large three- building 
about 60 feet by 160 feet. The other floors are utilised for lighter 
machinery, drying rooms, &c. 

Partnership Notice.—Dr. O. J. Steinhart, F.C.S., and 
Mr. J. L. F. V. A.LE E., have entered into nership, and have 
Si ates Ds oe nee TEM 

o о out inve and experi- 
mentiog in all ihi ipi etie and electro-metallurgical 
work. The object of the installation is to try such 
scale of sufficient magnitude to enable the commercial value to be 
ascertained, and they have installed at present а 19-H P. mctor and 
& continuous current dynamo giving 700 amperes at voltages varying 
from 1 to 10:5, together with all the necessary instruments, &c., for 

ing out such work. They bave also complete laboratories for 
work in its more initial stages. They consider that, although electro- 
chemical work is progressing with rapid strides on the Oontinent and 
in America, it is more backward in this country, and many processes 
which have stood the test cf laboratory work satisfactorily, have 
never reached a commercial trial owing to the enormous expense cf 
erecting special t, &c. in each separate instance for the inter- 
mediate trials between the laboratory and the factory, which are so 
essential to every new technical process. 


South African Electrical News.—The October issue of 
The British and South African Export Gazelle contains the following 
a of electrical dun ban ded for the supply of 3 

t comprising engines, упатов, engines, &o., 
Dive been called for uu Johannesburg Town Oouncil. Tenders 
are to be forwarded to secretary, Mr. M. Adolfs, on or before the 
28th inst. The long-considered scheme for the installation cf the 
electric light at Bloemfontein has at last approached a definite stage 
of realisation by the acceptance by the Town Council of the tender 
of Messrs. Reunert & Lens, cf Johannesburg. The installation is 
to be carried out fora sum of 216,5С0, out of which £1,000 is 
allocated for the provision of an en room. The same firm have 
also in hand the lighting tramway installations for East 
London and the electric lighting of the Grahamstown Exhibition, 
besides the installation of an electric equipment of a large building 
in. Johannesburg, and the electric plant for the Bask 6f Africa's 
branch at Lourenc? Marques. An order for the electric Lghting in- 
CCC. аны (Ыра dng teas P DNE es 
firm. Johannesburg Town Oouncil been 5 
raise by a debenture issue the sum of £150,000 for electric lighting 
purposes, two thirds of which sum will be devoted to the purchase of 

w 


ne machinery, street extensions, and other works. O (у for 
the securing of some valuable orders should be . Orders 
have been p 


for & complete ME ыр кий очо ionale 
tion for the new premises of Messrs. J. D. wright & Co., glass, 
china, and earthenware importers, Oape Town. A company, with & 
capital of £5,000, has been formed at Ladysmith, Natal, for ‘the 
purpose of promoting the electric lighting of the town. The scheme 
comprises, for a beginning, a boiler, steam dynamo, pump, ewitch- 
board, four storage tanks of 2,000 gallons each, 8€0 lamps of 16-0.P., 
&o., of an estimated cost, with the rpg ond £3,500. The contract 
for the electric lighting of Port Louis, ritias, has 5 
with the Birmingham Installation Company, the es cost 
being £75,000. | 

Theft, —For stealing six pieces of d cable, value 15s., 
the of the Bristol Corporation, Charles Watts, a workman 
in the sc fl of a contractor who was out some con- 


structional work at the electric light station, Temple Back, has been 
senter.ced at the Bristol Police Court to one month's hard labour. 


W. T. Glover & Co., Limited, — From our small 
advertisements this week, it will be seen that 2,000 £1 ordinary 
fully-paid shares in the above company are to be cffered for sale 
by public auction at Manchaster on October 20th, by Messrs. C. W. 
Provis and Son. 


ELECTRIO LIGHTING NOTES. 


Accrington.—Mr. W. J. Newton, the borough engineer, 
has recently submitted his report on electric lighting and dust 
destruotors to the Electric Light and Health Committee. He submitted 
plans, &c., to Messrs. Beaman & Deas, Limited, the Hor:fall Furnace 

yndicate, and to Messre. Manlove, Alliott & Oo., and tenders, &c., 
had been received. The Accrington Council has 12,000 to 14,000 tons 
of refuse disposable per annum. Mr. Newton says that a combined 
scheme will result in a great saving in the cost of fuel. The 
Committee will look into the matter and make recommendations, 
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Airdrie—At the Town Council meeting last week, 
Councillor Ewart stated that the Lighting Committee had met Mr. 
Lawson, the electrical engineer cf the House-to-Hoüse Electricity 
Company, and he had arranged to fit up a new lamp at their works 
in Coatbridge to give them an idea of what it was like. The Coat- 
bridge street lamps at present were 2,000 candle-power, but this one 
was not so strong. Councillor Harvie said they thought that if they 
had a greater number with the lesser light it would serve their pe 
pose better. Opinions were expressed that the Oouncil should keep 
its provisional order. It was also thought that they should get the 
tid an expert to see what it d cost to make it а Corpors- 

on scheme. 


St. Albans.—The Corporation, who hold a provisional 
Werd, been approached by two or three anne Lor tae putpese o£ 
, a two or idicates for the 
utilising the order, but the terms offered have not been’ tempting 
enough to the Town Oouncil. 


Alloa.—The Burgh Commissioners having already re- 
solved to apply for a provisional order, paseed a resolution on 


Monday instructing their Parliamentary agents to take the necessary 
steps to that end. 


Amblecote.—The Lighting Committee recently met the 
Consulting Committee of the Stourbridge Council on the question of 
the electric light; but as the Consulting Committee of that Council 
had not proposals to place before the committee, there was no business 
done. pee rasa the committee met the consulting engineer to 

the Midland Electric ration, Limited, and the district super- 
intendent of the British Electric Traction Company, Limited, but as 
no definite information could be gleaned from either source as to the 
comparison and price of electric lighting, both public and private, 
the committee recommended that no farther steps be taken in the 
matter of electric lighting at present. | 


. Aylesbury.—Edmundson’s Electricity Corporation have 


signified their intention of applying to the Board of Trade for a 
provisional order for electric lighting in Aylesbury. 


Ayr.— Part of the extension machinery was recently 
started, and a scheme for extending the aro lighting is in hand. It 
is proposed to light the Esplanade—about a long—with 18 aros. 


Bacup.—The Town Council last week resolved, on the 
recommendation of the General Works Oommittee, that the electric 
lighting order of the Oorporation should be transferred to a company 
to carry into operation on terms to be arranged. 


Bangor.—Mr. Meade King, on behalf of the Local 
Government Board, on Wednesday held an inquiry touching an appli- 
cation by the Town Council for power to borrow £13,000 for electric 
lighting. Mr. Medhurst gave evidence. The scheme was 
by the Ratepayers' Aseociation. Mr. Medhurst said that the 
was & three-wire low tension system with 400 volts between the 
outer mains. The plant of the generating station would compri 
two water-tube boilers, and steam dynamos of 60 
watts, giving & capacity equivalent to 4,000 8-candle-power lam 
The network of mains would be laid in the compulsory area 
feeder mains from the station to various points. they would be laid 
direct in the ground, would be paper insulated, lead covered, and 
armoured with steel tape. Tenders had been advertised for, and had 
been received, for everything excepting the building, so that the 
figures he would give were those of the actual tenders, which, as a 
matter of fact, he had recommended for adoption. The total outlay 


would be 212,851, allowing an estimate of £3,000 for buildings. The 
у а guarantee for 4,000 lights of 8 O.P. 
fe Dr. Grey Edwards submitted to the Oouncil the report 
0 


which had considered tenders 


Barrow.—The Highways and Lighting Committee has 
accepted the offer of the Electric Lighting Committee to place 91 electric 
arc lamps іп Abbey Road, Dake Street, and Dalton Road up to the end 
of the present financial year at £15 per 1,000 C.P. per annum. The pro- 

al has been approved by the Oouncil, also the plans of the Blectric 

ighting Committee for laying mains in certain roads. 


Bath.—The Electric Lighting Committee has had a discus- 


sion re the charges for current. It was decided not to make a reduc- 
tion until the financial statement for the year had been presented. 


Bed ford.— The Town Council last week resolved to lay 
mains in a few additional roads for public and private lighting. 


Belfast.—The Electric Committee are still of opinion 
that the Corporation should proceed with a Bill to give them power to 
use electricity for the propulsion of tramcars, particularly on new 
routes and their connecting links. The opening of the new lighting 
station takes place next Tuesday. 


Birkenhead.—The Town Council has resolved to apply 
to eat d 1 dum gens authorising the Corporation to 
supply city for an ivate sin the distri 
Bidston and Noclrmnmnm .. 


Buckley.—The Urban District, Council has decided that 
a special meeting of the Council shall be held on November 9th for 
the purpose of instruct’ the clerk to apply for a provisional order 


for electric lighting. Thirty-four applications were received for the 
post of electrical engineer, and eventually the appointment was given 
to Mr. Peers, Manchester. 


Cambridge.—We understand that an appeal made by 
the Cambridge Electric Supply Company, Limited, against the 
rating of their concern will be heard at the Qaarter Sessions to be 
held at the Guildhall, Cambridge, dn Tuesday next, tbe 18th inst. Mr. 
Castle, of 40, Chancery Lane, and Mr. R. E. B. Crompton will give 
evidence on behalf of the company. 


Canterbury.—A private party of Town Councillors and 
one or two others went over to Boulogne on September 28th for the 
purpose of seeing the electric lighting and electric tram system 
there. The Mayor of Boulogne rendered the party every assistance. 


Castleford.—The Triticine Company wanted to enter 
into an agreement with the Urban Oouncil for the supply of elec- 
tricity for the district, but the Council will not entertain the proposal. 
Mr. Hammond has therefore been asked to complete his report on s 
scheme, and application is being made for a provisional order. 


Castletown, — The clerk to the Sunderland Вага! 
Council is asking the Monkwearmouth Oolliery Company whether it 
intends lighticg Castletown by electricity. 


· Cheltenham.—At last week's Council meeting the Light- 
ing Committee reported that the electrical engineer's showed 
that the number of customers connected was 269, equivalent to about 
16,140 8 O.P. lamps, and that the number of arcs in use was 121. 
His estimate of the cost cf lighting by arcs the following roads wa 
(a) College Rad from High Street to Sandford Road, from Oollege 
Road to Bath Road, Bath Parade (one arc) and Bt. Luke’s Road (two 
arcs), £1,300 for 15 arc lamps, those in Oollege to be Rei sepa 
over the road; (b) Soffolk Square (north side), Suffolk P. and 
Great Norwood Btreet from ор Terrace to the Railway Ins, 
£860 for 13 arc lamps; (c) Priory Lawn Road, lamp, £55. These, 
and some small саа of cables, were approved by the Town 
Council, and sanction to а loan for £2,500 for the purposes will be 
applied for. The deputy-mayor, in drawing the Council's attention 
to the matter, remarked that the cables for street lighting were now 
laid along between four and five miles of streets, and that the 
number of private customers for the current was 260, as ype ee 
with 24 when operations were commenced. The electrical 
is experimenting with enclosed arc lamps. 


Christchureh.—At last week's Town Oounoil meeting, 
the Mayor (Oouncillor G. Marshall) that he had had an 
interview with a representative of the Bournemouth and District 
Electric Lighting Company, whose draft order was in the hands of 
the town clerk for consideration by the Municipal Oommittee. The 
company were already established in Bournemouth, with the differ. 
ence that the interest of the old Bournemouth Oompany was being 
transferred to the new company, who were anxious to obtain the 
consent of the Ohristchurch authorities to establish works in Obrist- 
church. The position, he said, was, that if the Town Council refased 


consent the company could not possibly It was resolved 
that the re VVV 
Municipal mittee. 


Church Lighting.—The new Roman Catholic Church 
at Shielmuir, Wishaw, which was recently completed, is fitted 
throughout for the electric light, both inside and at the entrance 
Hight a Roman Oathollo manse and school is also similarly 

te 


. Devonport.—At the last Council meeting the report of 
the Electric Lighting Committee was presented by Mr. Canniford, 
who said they were using every means in their power to expedite the 
business. Several sites wbich were considered suitable were sub. 
mitted to Lord St. Levan, and he hoped at the next Council meeting 
to be ina position to recommend the purchase of one. 


Dablin.—At last week's meeting of the Corpore a 
letter was read from the town clerk reference to Oal- 
lender Cable and Construction Company's contract. In his letter the 
town clerk pointed ont that the specifications entered into between 
the Electric Lighting Committee and the Oallender Company pro- 
vided for steel tape armour for the cables, and what the company 
were now laying down was not steel tape armoured, but bitomen 
was used instead. A question was also raised as to the thickness of 
the trongbing. Prof. Kennedy’s re tative's attention having 
been called to the divergency, he reportcd that Mr. Callender bad 
made a clerical error in inserting the word in the specification. 
Prof. Kennedy, in a letter, also said that the bitumenous system was 
very much more extensively used, and that it would not be to the 
interests of Dublin to use steel-covered cables. Alderman Meade 
said they must not delay in this matter. The Committee were over 
whelmed with applications from other parts of the city for electric 
lighting, and the Committee were unable to give it. He thought 
that if the steel tape system was more expensive the 
should get a rebate from the company for the difference. would 
now move that the matter be referred to the Committee, with power 
to act in the matter according to what was best in the interest of the 
Corporation. The resolution was adopted. 


Dundalk.—A conference took place ou 3rd inst. In 
Dundalk between the Town Commissioners and the representatives 
of the syndicate who have in contemplation а tram and electric 
lighting scheme for Dundalk, The comference was brought abost 
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with a view of arriving, if „ at some means of 


of difference in reference to the lighting agreement. The Commis- | 


sioners have a provisional order for e ligh which they pro- 
pose to hand over to the tramway company, in retarn for this 
user а free grans ot 5 h ешеш ue e dire 
ways, they expected the company ght town, an the 
Town Hall, with electricity at a low figure. The chief te at 
issue have been as to the number of lights, the price, &. e Com- 
missionere at present pay £525 for gas lamps. ayndicate offered 
to provide 22 arc and 50 incand 


3 
E 


' the purpose of lighting all the streets of the town 
of the present 211 gas vr The 


RES: 
eI 
i 
jr 
H 
[m 
$ 
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mmis- 
hold & special meeting to consider the matter as it now 
is possible that even should the lighting scheme fall 
, the portion relating to the electric tramways between Black- 
rock and Dundalk may be prooeeded with. 


Dandee.—The Gas Committee has decided to recommend 
a reduction of the rate to all consumers above 10,000 units from 4d. 
to 3d. pez unit. "e 


Ёзв& Grinstead.—The District Council has received a 
letter from the Urban District Council's Association advising them 
5 to be adopted in obtaining a provisional 

ght order. The matter was referred to the General Pur- 


iH 


Committees on 4th inst. it was re that during the previous fort- 
Sluts ыы equalled 3,196 8-O.P. 
ons have been steadily coming in 


Thornton moved that "epe be taken to obtain a pro- 
ome members opposed the 


Failsworth.—The District Council have held one or two 
. special meetings lately for the consideration of the electric lighting 
question, aud the solicitor to the Council has bsen instructed to take 
the neoeasary steps to procure powers. 


Fareham.—AtL the last meeting of the District Council, 
the Electric Lighting Committee reported that they had considered 
to the item in last year’s 


for, 10,496 units,” as 
electrical 


machinery nniog 
4,166 hours; and, further, that last year’s loss was caloulated in a 
nt bu accurate manner from the ammeter sheets. The 
arose chiefly in the transformers. At the request of the Com- 
the had obtained comperative figures of ко eae 
other of a 
com- 


| 
| 
| 


of the firm’s Dun ‚ double-cell destructur furnaces (equivalent, to 
* the Horsfall company's tender includes 12 odis. 
recommends the Vestry to 


е t the latter. 
55500 the Town Mead site in order to r 


а supply of water for the new works. 


Gateshead.—The Parliamentary Committee has received 


а proposal for the electric lighting of the borough from the Electrical 
Power Distribution Company, Limited. The Committee will inter- 


view the company before making any recommendation. 


Glasgow.—The ration is advising all customers who 


applied su after July 1st that will be supplied 
лашын a8 $50 VIN paa жы T 


Senori = The Law and Finance Committee has recom- 
mended M ue Fedden, burgh, be appointed electrical 


approximately to 4£1,000. 


Halesowen.—The General Purposes Committee recently 
read а communication from the Midland Blectric Corporation, stating 
that they desired to enter into an arrangement with the Council for 
the supply of electrical energy in the district. The representatives 
of the Oorporation attended before the Council, and after hearing 
FF. make an application for a pro- 
visional order. 


Hampstead.—The Vestry has resolved that the line of 
thorough exten along Qaex Road, West End Lane, and 
Fortune Green Road, from High Road, Kilburn, to Fortune Green, 
also along Mill Lane, from West Eud Green to Ravenshaw Street, be 
Mn by means of arc lamps, at an estimated cost of £2,272. The 

c Lighting Committee has been empowered to take the 
necessary steps for obtai tenders for supplying the requisite plant 
for the completion of the scheme. 

The Vestry clerk has been instructed to take no further action 
toward joining other corporations in defending the action brought by 
Mr. Rocker in res of the Zipernowski patents. 

The Board of Guardians have decided to take current for lighting 
their house from the Vestry, and not to instal separate plant. 


Hartlepool.—On 5th inst. the Town Council passed a 
resolution directing the town clerk to take steps to procure а pro- 
visional electric lighting order. 


St. Helens.— In consequence of the death of Dr. Hop- 
kinson, the Electric Lighting and Traction Committee recommended, 
at the last Council meeting, that Mr. J. S. Highfield, at present 
resident electrical engineer to the Corporation, should be appointed 
electrical engineer, his duties and salary to be fixed at a subsequent 
date. The proposal was agreed to. 


Hereford.—The Electric Lighting Committee has signed 


a contract for the purchase of a site for electricity works for £1,650. 


A special Council meeting will be held this month to deal with a 
report of the Committee 1n regard to carrying out the scheme. 


Ilkeston.— The Council last week amended the 
minutes of the Tramways and Electric Lighting Committee by 
reducing the streets in which an electric lighting supply should be 
ra for private consumers to Bath Street, Market Place, and Market 

treet. 


Lewisham.—The Blackheath and Greenwich District 
Electric Lighting Company's notice of intention to lay mains in 
various roads in the parish have been approved by the Lewisham 
District Board, subject to the consent of the London Oonaty Oouncil. 
The company asked how many ке lamps the board required 
lighted, but the board has replied at, at present, it does not wiah to 


fo works ad placed contracts for the erection 


of £837 15e. (2) Шошо = TuS Fuller-Wenstrom Electric Oom- 
pany for the sum ы ңир 14s., subject to the gir үре: deer 
recently supplied m satisfactory. engines an 

piping, &c.— Messrs. Walls Bros. K Co., at schedule rates amounting 
(4) Switchboards—Moeasrs. Laurence 
& Oo. for the sam of £50, subject to deductions and additions 
t to the authority 
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Ludlow.—The Public Lighting Committee has considered 
the steps to ba taken in the matter of applying to the Board of 
Trade for a provisional order, and found that certain data should be 
gone into before the various papers were drawn up and submitted to 
the Council. The capital proposed to be expended in connection 
with the undertaking was "NN 


Marylebone.—Copies of the minutes of the ings 
of the House of Oommons relating to the Vestry's a for a 
provisional order are to be circulated among the mem It seems 
that the Vestry has by no means dropped the matter. 


Lighting Committee on 5th inst., plans and specifications drawn up 
by Mr. 


for sanction to 


Monmouth.—The Drainage and Electric Lighting Com- 
mittee recommend that the Council advertise witbout delay for an 
electrical engineer to take agi of the generating station. It is 
expected tbat the installation be running by Ohristmas. 


Nelson.—The Gas Committee has decided to make appli- 
cation to the Local Government Board for further borrowing powers, 
amounting to £11,000, for increasing the supply of і н ht 
тоа ч borongh. 16 is stated that the present plant is 

equi 


 Newcastle.—On 7th inst. explosions occurred in three of 
the electric lighting street boxes in Osborne Road. The covers were 
blown off, but noone was hurt. 


that the probable number of lights to be used at the outset, in the 


event of the introduction of the electric light into the burgh, would 
be only 794. This being considerably short of the number requisite 
to е the scheme a feasible one, it was agreed to abandon the 
matter for the time being. à 


Northwich.—The Urban Council have instructed the 
Electric Supply Company to fix aro and incandescent lights as an 
experiment to test the efficiency of electricity compared with gas for 
street lighting. | 

Norwich.—On Friday evening last there was a failure 
in the private electric supply. At the Norwich Post Office consider- 


able inconvenience was cccasioned. A local says that the . 
which dlsarranged a 


cause of the failure was a sabsidence in the 
culvert. . | 


St. Pancras.—At the last meeting of the Vestry the - 


Dasting and Refuse Destructor Committee re baving considered 
tbe question of fixing in the destructor yard the three removed 
from the Regent’s Park central station, and had conferred with Mr. 
Baynes, the chief electrical engineer, thereon. The engineer 
explained that it would be necessary to the boilers over the 
cells, and expreseed the opinion that it would require at least three 
cells to heat each boiler. He proposed that two of the boilers should 
be fixed above the six south cells, and be provided with a by-pass for 
the escape of the heat when the boilers were not in use. also 
informed the Committee that it would Ъз advisable for an arrange- 
ment to be made whereby the furnaces might be stoked with fuel, if 
found necessary, during the hours of full load. On the recommenda- 
tion of the Committee, the Vestry authorised the carrying out of the 
suggested arrangement. | 


Plymouth.—At Monday's Council meeting, Mr. Dutton 
asked the borough surveyor, in reference 


already d into the foundation there; was it not generally 
orco d thes ts foundations were too deep, and was it not likely 


bey would have s considerable amount of trouble in the future from 
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Romford.— Last week the Council discussed whether to 


take steps to obtain powers to supply electric light and power in the 
district. The matter was ref to the Lighting Committee, with 
power to act. 

Rothesay.—The engineer for the scheme for lighting the 
front (Mr. T. C. Fulton) bas been instructed by the Electric Light 
Committee to obtain estimates of the cost of an installation. 


Sale.—The District Council Electric Lighting Committee 
will bold a special meeting to go further into the question of elec- 
оу here d whether to take it from Manchester or Stretford, or 
what else 0. 


Shipley.—The Urban District Council last week resolved - 


to apply to the Board of Trade for a provisional order for electric 
lighting. Mr. James Roberts quoted figures to show that ample 
power would be generated by the burning of refuse, not only for the 
pumping of sewage at the sewage works, but also to provide electric 
lig 


ing Committee now state that, on their behalf, it bas been 
that the fairest basis of assessment was that adopted in the 
railways, tramways, and gas and : 
actual annual pro „„ is what a tenant 
year to year would give for the undertaking. For this 

was in the Vestry'e interest that the dust destructor and 
lighting undertakings should be treated as one undertaking, 
the net result of their joint working should be arrived at. 
been very carefully done by the Council's valuer, who has 
figures of the Vestry’s accounts published to March 25th 
treating the undertaking on the 

managed by a private company, and ann 
establishment charges the revenue, and £800 ann 
depreciation (on the of the plant, &c., wearing out in the 

tive ods for which the loans in of them were 

the London Oounty Oouncil), the gross value of £1,800 is arrived at 
with a net rateable value of £834, whilst the estimate for the 5 
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into account. As there figures are 
a high independent anthority as the actual 


| 


a 
than that of rating. On the recommendation of the committes the 
Vestry approved this method of assessment. 


Stanford-le-Hope.—The Parish Oouncil have accepted 
the tender of Mr. Simpeon for lighting the with electricity for 
the sum of £135 from October 1st, 1898, to 25th, 1899. Under 
bis agreement with the District Council Mr. Bim will supply 50 
16-O.P. incandescent lamps for the street lighting, and 
be permitted to supply current for private consumers. The 
of the plant which he is putting чае ою О н Тһе 
plant to be first installed 


h ufacturing pany 
The has decided not to approve of the pro of the gas 
company to apply for a provisional order for electric lighting. 


Stretford.—At last week's monthly meeting of the 
District Council, Mr. T. Johnston said the sub-committee 
to deal сюе of employing another electrician in reference 
to electricity met, and hey were gi 
careful consideration.—Mr. W. аан said 


a fortnight ago, a EAE ar writes as follows:—“The in- 
structions given to Mr. F 
Manchester 
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f his p 
and profits for lighting in both engineer's all but coincide, 
notwithstanding the one recommending tne 


system. 
to both reporte, Mr. Bennett has furnished another report and esti- 
mates for lighting and haulage, in which the refuse ctors are 
left out altogether, and therefore one station suggested to deal with 
the whole district.” 
(Continued on page 565.) 
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THE DUMOULIN COPPER DEPOSITING 
PROCESS. 


Bx JOHN В. О. KERSHAW, F. I. O. 


On August 30th last, the writer paid a visit to the odorons 
town on the banks of the Mersey, which during the latter 
half of the present century has been the chief centre of the 
English alkali industry. Happily the day was fine, and the 
smoke and smells of Widnes were not hanging about the 
ground in the manner that is customary when rain has 
fallen, and the air is charged with moisture. The greater 
purity of the atmosphere as compared with that observed 
during earlier visits by the writer to this town in the 
eighties, is no doubt partly due to the greater watchfulness 
of the alkali inspactora, and to the greater care exercised іп 
the control of the works ; but it is also due to the diminu- 
tion in the number of chemical works in operation, and the 
importance of Widnes as a chemical centre is distinctly on 
the wane. 


In the Elmore process, travelling agate burnishers, in 
conjunction with unpatentable (?) details of procedure, are 
said to be used; whereas in the Damoulin process, strips 
of sheep skin, from which the fat has been extracted by 
chemical treatment, hang over this upper surface of the 
mandrel, and are said to prevent any roughness in the 
deposit. 

The Damonlin process was invented by a chemist working 
in M. Dumoulin’s laboratory in Paris in the year 1895, and 
the process is protected by British patents No. 16,360, 1895; 
No. 9,289, 1896; and Nos. 2,709—2,712, 1897. The 
British and foreign patent rights were purchased by “ The 
Electrical Copper Company,” capital £500,000, in May, 
1896, and the works at Widnes were built in that year, and 
put into operation in the latter part of 1897. The experi- 
mental works at Brumoy were alio purchased by the com- 
pany, and samples of tubes and sheets are being produced at 
this place. | sai 

The plant at Widnes has hitherto been used only for the 


THE GENERATING MacHiNERY—800 Н.Р. ;j 


New works are, however, springing up, and the object of 
the writer's visit was to inspect one of these—the recently 
completed works of the Electrical Copper Company, of 
London and Widnes, who have commenced the manufacture 
of coppar tubes and sheets by the Damoulin process. In the 
ordinary electrolytic copper works, the deposit of copper 
obtained at the cathode is rough and coarsely crystalline, 
and further operations are requisite before this copper is 
obtained in the form in which it is ultimately used. In the 
Dumoulin and Elmore processes, the copper is deposited 
upon a revolving mandrel, and is obtained in dense homo- 
geneous form, only requiring passage through the annealing 
furnace to be ready for the market, These two processes 
differ merely in the method of obtaining dense smooth 
deposits while using currents of high density. 


manufacture of sheet copper, but vats have been erected fer 
the production of boiler tubes, and tubes are now being made 
at the Widnes works. These are situated on land which affords 
plenty ,of room for growth and expansion in the Ditton 
Road, Widnes. Cariously the neighbouring works, also a 
recent addition to the number of metallurgical works in 
Widnes, is the electrolytic copper refinery of Messrs. 
McKechnie Bros. 

The machinery and plant of “The Electrical Copper 
Company ” is contained in several large and well ventilated 
brick buildings, each operation in the conduct of the process 
being carried on in a separate building. 

. The generating machinery comprises five Peach engines 
direct coupled to five Crompton dynamos. The engines 
run at 460 revolutions under а steam pressura of 150 
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lbs, each engine being of 160 I.H.P. The dynamos are 
direct current machines, and yield 1,800 amperes at 75 
volts = 97:5 kw. Тһе engine house also contains one 40- 
Н.Р. horizonal slow-speed engine by which the machinery 
of the depositing vats and engineering shop is driven. 

The coppe: depositing vats are contained in a second large 
building leading out of the engine house. Each vat is a 
Bhallow wooden trough, lined with lead and provided with 


supply and exit pipes for circulation of the copper sulphate 
at 


electrolyte. This latter contains about 7 per cent. sulphuric 
acid, and 40 per cent. cupric sulphate. 

During the passage of the electric current it is maintained 
in violent agitation by the revolutions of the mandrel. The 
mandrels are hollow cylinders of copper 12 feet Jong by 16 
inches in diameter, capped at the ends, and mounted in 
insulated bearings. They are only half immersed in the 
electrolyte. The strips of sheep skin which give coherence 
and density to the deposit are held in a wooden frame, 
running from one end of the vat to the other above the 
mandrel. By means of an eccentric driven by a belt from 
the main shafting, a short longitudinal movement is com- 
municated to this ЫШ 
wooden bar, and 


electrolytic copper stripped off with ease. The whole opera- 
tion does not occupy more than five minutes, and after 
applying a special composition to the surface of the mandrel, 
it 18 again ready for immersion in theelectrolyte. The sheets 
of copper formed in this manner weigh about 44 lbe., and 
have в superficial area of 48 rquare feet. In the case of 
boiler tubes, the removal of the mandrel from the interior of 
the deposited copper tube will be effected by means of an 
hydraulic press.  Thedepositing building at Widnes contains 
80 vats similar to the above, and therefore when worked to 
its full capacity can produce 60 of the sheets per working 
day. The sheets of copper are carried from the deposit- 
ing house to an adjoining building where they are 
annealed ina muffle furnace at a dall red heat, and then 
p in dilute sulphuric acid to remove the scale of oxide 
ormed during the annealing process. Opening out of the 
depositing house is a large building in which the electrolyte 
of copper sulphate i3 filtered, cooled, and pumped to the 
storage tanks, from which it flows by gravity throngh the 
depositing vate, back to the well in the same building. The 
filtration and cooling of the electrolyte after each passage 

through the de- 

positing vats is 


through it, to all 
the strips óf pre- 

skin which 
it holds, Every 
inch of surface of 
the deposit, is thus 
constantly lightly 
rubbed by these 
‘gtrips of sheep 
skin. The anodes 
are thick plates 
of raw copper, 
roughly shaped to 
gemi-circular form 
and provided with 
flanges, by which 
they are supported 
upon the vat 
walls. The two 
diagrams given 
below show the 
general arrange- 
ment of anodes 
and cathodes in 
the depositing 


A large namber 
of these bent 
anode plates are placed side by side in the vat, until its 
len is quite occupied by them. The hollow cylinder 
with its capped ends is then lowered into its bzarings, 
the electrolyte is run in, electrical contact is made and the 
deposition commences. The surface of the mandrel requires 
special treatment to prevent adhesion of the deposit. 

After the deposit has “struck” all over the surface of the 
mandrel, the bar holding the strips of sheep skin is brought 
into the vertical position, and the deposition of copper pro- 
ceeds without further attention. 

. The mandrel is revolved at a high speed, and the eleo- 
i ha is kept in rapid circulation during the whole period 
of deposition. Under normal working conditions it requires 

about 10 hours to deposit 44 lbs. copper in one vat, and the 

tnbe thus obtained is about 25 gauge in thickness, and 
weighs about 14 ounces to the square foot. Thé current 
density used is between 35 and 40 am per square foot 
of cathode area, whereas 20 amperes is the maximum now 
attained in electrolytic refineries with etationary cathodes, 
and formerly the current density used in these rarely exceeded 
4 amperes. The gain in the time required to deposit large 
amounts of copper at the cathode is very marked, and the 
output of a plant could therefore be greatly increased by use 
of rotating cathodes. The voltage required is about 1°6 per 
vat, but this rises as the anodes are eaten away. When the 
deposit has attained the desired thickness, the mandrel, with 
its casing of pure copper, is bodily removed from the vat by 

a travelling electric crane, and is carried to a specially 

designed lathe, where & longitudinal cut is made from one 

end of the cylinder to the other, and the resulting sheet of 


THe MACHINE НОР. 


found to be е:вер- 
tial to the suoces- 
ful conduct of this 
process. 

A large machine 
shop, а laboratory, 
and a stpre house 
for the! finished 


copper ‘complete 
th 


— 


- 


Я 


"d Ч. 


of 18—24 tons, 
and an elongation 
of 28— 30 per 
cent. 

The writer's 
thanks are due to 
Mr.  Moir, the 
managing director 
of the Electrical 
Copper Company 
for permission to 
inspect this inte- 
resting process at 
work upon an industrial scale, and for the Барар used 
to illustrate this article, and also to Mr. William Langdon, 


SHEEP SKIN STRIP SHEEP SKIN STRIPS 


SipE ELEVATION. 


END SECTION 


the manager of the Widnes works, for the attention and 
courtesy shown on the occasion of his visit. | 


220-VOLT AND ALTERNATING CURRENT 
| SYSTEMS. 


À PAPER upon the above subject appeared in a recent 
number of the American Electrician, the writer being Prof. 
Geo. D. Shepardson. He therein attempta to compare the 
relative advantages and disadvantages of the two Systems, 
and also the three-wire 110-volt system (110 between outer 
and neutral). | 
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Like a wise man, he studiously avoids giving his own 
opinions, and simply tabulates those of other people, leaving 
his readers to fight it out and form their own conclusions. 
After stating that “the main argument in favour of the use 
of higher voltage is the great saving in the copper required 
in the wires and the greater dietances that may be reached,” 
he proceeds to use the well-worn figures in support of this 
contention, and shows that by increasing the pressure from 
100 to 124 volta, 32 per cent. of the bare copper is saved. 
Immediately following this observation, he says:—'* If so 
mnch copper can be saved by iucreasing the voltage only 10 
or 20 per cent., the question at once arises, why not boldly 
double the voltage, or even go even higher?” A rather 
formidable bag to put to so-called low tension under- 
takers, who have from time to time been compelled to raise 
their pressure until it has gone up from 100 to nearly 500 
volta, and yet will not admit that for the same reasons the 
high tension people are justified in using 2,000 volts or more. 
Curiously enough, every device for raising the pressure at the 
consumers’ terminals has emanated from the supporters of 
“low ” tension; 200-volt lamps were introduced to meet the 
needs of the same system, while “ low tension in the soard 
of Trade regulations was raised to 500 volts for the same 
reason. 

. The arguments for and against the 220-volt two-wire 
system are in some cases obvious and in others amusing. 
When comparing 
it with the 110- 
volt, for instance, 
the statements 
that “The lamps 
are stronger, being 
about 20-0.P. in- 
dat "the lamps 
66 t e 
give a more um (ы 
light," are both 
made in support 
of the  220-volt 
lamp. It is diffi- 
cult to see what 
the promoter of 
this argument had 
x his mind. 
compare а 
20 | C.P. 220- 
volt lamp in 
“strength” with 
a 16-C.P. 100-volt 
lamp? Why not 
compare the 
“strength” of 
two similar lamps. 
It looks as though 
the maker ir- 
tended to make a 16-C.P. lamp and evolved a 20-C.P., and 
then used it as an argument in favour of 220 volts! 

Respecting the relative steadiness, a high tension man 
would smile. 

Comparing 220 volts two-wire with the three-wire system, 
we find great stress laid upon the assumption that only one 
dynamo is required in the former case as against two in the 
latter, and that, consequently, (1) first cost is leas, (2) one 
dynamo is more efficient than two half the size, (8) lees 
space required, (4) one machine requires less attention and 
repairs than two. It does not seem to have dawned upon 
the people using these arguments that whatever pressure is 
used it is not necessary to use two machines on a three-wire 
system, and that such a method would be considered obsolete 
in Eugland. Why does not America adopt the English 
practice of feeding the outers, and balancing with battery, 
motor generator, or small dynamo? Comparing 220-volt 
two-wire with alternating high tension, the first claim in 
favour of the former is startling. “ ALL the 220-volt plants 
claim to be making money, while most of the alternating 
current plants claim to be losing continually, having never 
paid expenses, dc. (italics are ours). We can only assume 
that the American practice of using small house trans- 
formere—long since obsolete in England—is responsible for 
this state of affairs. The statement that the “ 220-volt 
system gives better regulation, hence the light is better, &>., 


that as a rule, we would rather not use arc lam 


THE DuMoULIN CoPPER DEPOSILITINd PRrocress.—THE DEPOSITING VATS, 


would again make an English high tension man smile. It 
would be interesting to see some pressure curves taken 
* unawares " on some American circuits during heavy shift. 
The euggestion that with alternating current arc lamps can- 
not be used indoors on account of the noise, is contradicted 
by the writer of the. paper, who suggests that enclosed аго 
lamps make scarcely any noise. We would remark, also, 
indoors. 
Оа the question of shock and lightning risks, the 220-volt 
рэоріе score in America, on account of the overhead wires; 
bat when they say “there is na induction to disturb telephone 
circuits,” and “the 220-volt dynamo may be coupled directly 
to the engine, thus avoiding the loss of from 2 to 5 per cent. 
in the belting,” &c., we can only remark that the credit is 
not due to the 220-volt system in either case, nor is the fault 
due to the alternating system, but to those American engi- 
neers who misuse it. eed Lots 

On the other hand, some of the arguments used against 
220 volts are equally wild. For instance:—“ The 220-volt 
lamps are of low efficiency, requiring 55 to 80 watts when 
new, as against 45 to 60 watts for 110-volt lamps;” while 
we are told by the writer of the paper that the 220-volt 
lamps of two prominent makers give nearly 20 C.P., although 
marked 16 C.P.," in which case the efficiency would be about 
the same. In England, at any rate, the difference in effi- 
ciency is not sufficient to be seriour, hence all the arguments 
used by thoze who 
supply on а “ flat 


high voltage lamp 
does not apply. 
more particularly 
as the Englisn 


practice ia to 
charge chiefly by 
ter 


meter. 

The objection 
urged against 220- 
volt lamps that 
“the filaments, 


ment drooping 
over and touch- 
ing the glass bulb, 
thus breaking the 
globe,” depends 
upon the make of 
lamp, and nearly 
| all the later 
varieties provide some me ins of holding the filament in 
position, or else double filaments are used in series. 

The same objection applies, but to a less extent, to 
110-volt lamps. The question is, how often it is requisite or 
necessary to place lamps in a horizontal position? — | 

Other objections based оа the assumption of а consider- 
ably lower efficiency and the gradual incréase in current 
taken are: “The unproductive load becomes ter if 
charging by ће lamp hour or flat rate by the month,” or “the 
load quickly increases beyond the capacity of the plant.” 
„The lines will have а larger drop than calculated, hence 
the watts lost on the line will be greater.” All tae lines 
must be larger . . . . thus losing a considerable benefit from 
the higher voltage.” There are further arguments that the 
dynamo and engine must be larger for the same lamp capacity: 
(italics ours), increasing first cost 10 to 20 per cent. greater 
consumption of ооа. Even assuming that American: 
220-volt lamps are as bad as represented, it is surely far 
more satisfactory to both supply company and consumer 
that the consumption should be registered by meter in watt- 
hours, save in exceptional cases. The arguments adduced, 
however, seem to point to the fact that American methods 
are to the English mind somewhat orude, and that no pro- 
vision whatever is made for extension in either plant or 


mains, | 
Prof. Shepardson, after quoting the various statements for 
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aud against each system, saya, “The writer disclaims all respon- 
sibility for the truth of the arguments detailed above, but 
gives them as those used by the advocates of the different 
systems. He believes they are all (italics ours) true, as far 
as theyigo, but his experience does not fully cover arguments 
8 and 10 for the 220-volt system, or arguments 23 and 24 
inst. 
Nos. 8 and 10 state that the 220 - volt lamps do not blacken 


so much as 110-volt lamps, and customers, being better 


satisfied, take more lamps. Nos. 28 and 24 against refer to 


220-volt enclosed aros, and states that they are not so satis- 


factory “since the current isso small that the largest part of 
the light comes from the arc rather than from tbe carbones, 
thus making a violet tinge that is not agreeable.” An arc 
lamp in which the light із produced chiefly by the arc would 
be an interesting study as а source of light, and, curiously 
enough, Lieut. Francis A. Badt, in an address before the 
North-Western Electrical Association, Milwaukee, in January 
of this year, advocated the connecting of enclosed arc lamps 
across the 500-volt mains for railway purposes. 
Unfortunately for Prof. Shepardson’s belief in the truth of 
all the arguments given, they are in some cases contradictory. 
The paper is, however, of considerab'e interest in many 


favourable towards the alternating system. 


respects. The writers view?, as far as may be judged, are 


ræ 


distance on the two journeys, going and returning, was 60 
knots, resulting in an average speed of 18°5 knots per hour. 
The builders, Messrs. Vickers, Sons, and Maxim, of 
Barrow, were represented by Mr. A. Adamson. director. 
Mr. W. Shuter, managing director, Mr. F. R. Lucas, 
the engineer-in-chief, Captain W. R. Cato, aud Mr. C. Crook, 
were on behalf of the Telegraph Construction Company, 
oo with Mr. G. Soott, the naval architect of the 
vessel. ' | 
The principal dimensions of the ship are as follows: 
Length, 467 feet overall; breadth, moulded, 54 feet; depth, 
moulded from top of keel to spar deck, 86 feet. She hasa 
double bottom, 4 feet 8 inches high, and water ballast 
capacity of 1,400 tons. Fully loaded to Suez Canal draught 


` she can carry 8,620 tons dead weight. There are four pole 


steel masts fitted with derricks. | | 
The anchor gear is of the most modern kiud, and the 
anchors of the stockless pattern. The steam steering engine 
is carried on the tiller, thns doing away with all chains, and 
controlled by a telemotor from the bridge. The electric 
lighting of the ship is in duplicate, the dynamos are soe E 
th are protected in 


direct to the engines, and the light | 
steel insnlated tube. 

Amidships, under the bridge deck, is the dining saloon, 
and sleeping rooms for the staff and officers of the ship, 


THE CABLE SHIP ' ANGLIA.” 


For some unknown reason, the writer ap to have 
overlooked. the fact that all the arguments in favour of the 
220-volt lamp—as distinct from the 220-volt two-wire 
system—apply equally to either the three-wire, five-wire, or 
high tension system, and cannot be claimed by the two-wire 
system alone, as is attempted in the paper, while the ONLY 
arguments used which actually apply to the system as 
distinct from the lamp, are 11 and 12, viz.: “The wiring 
is simpler,” and “ there is no trouble from unbalanced load,” 
and even these do not apply when comparing with high 
tension alternating. 

Obviously, if the 220-volt lamp is an advantage to one 
system, it is of equal advantage, as far as the distributors 
are concerned, to all systems, and may be made use of on 


three or five-wire systems, by simply doubling the pressure on 


the onters, as has been done in England in several cases. 


THE TELEGRAPH CONSTRUCTION AND | 


MAINTENANCE COMPANY'S TWIN 
SCREW CABLE SHIP "ANGLIA." 


THE trial trip of this ship took place on September 24th 
between Barrow and Liverpool North West Lightship. The 


together with kitchen, pantry, bath rooms, and other offices. 
The spar deck, bridge deck, and navigating bridge are laid 
with East India teak planking. The main engines are two 
sets of the triple-expansion inverted. direct-actiag type, 
having cylinders 22, 354, and 61 inches diameter respeo- 
tively, with a stroke of 48 inches. | 

There are four single-ended steel boilers 16 feet 4 inches 
diameter, 10 feet 10 inches long, with four furnaces each. 
The working pressure is 195 Ibs. per eqaare inch. The 
I.H.P. on the trial tip was 4,000. The propellers are four- 
bladed, of bronz. | 

After the trial trip, which was most satisfactory in every 
respect, the Anglia was handed over to the command 
of Captain W. R. Cato, who then brought her round to the 
Thames. She is now moored off the company’s works at 
Greenwich, to be fitted with four cable tanks, her paying out 
and picking up machinery, &c. The machinery is to be of 
the lat:gt construction and design. 

The tanks and machinery have been built at Greenwich 
by the Telegraph Construction Company, and include many 
improvements, dictated by the experience of the company’s 
engineer. and. staff, | 

er first voyage will ba laying a cable for the Eastern 
Telegraph Company, from Gibraltar to Malta and Alexandria, 
on which she will shortly be despatched, with a total length 
of 2,181 miles, weighing some 4,650 tons. 
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ELEOTRIO LIGHTING NOTES. 
. (Continued from page 560.) 
Stafford.—The Free Library, reading and reference 


rooms are to be lighted electrically. A sub-committee has been round 


the town, and decided upon increases in the number of lamps in 


Stockton.—It is expected that the work of laying the 

ic plant foe the town of Btockton will soon be in , and 
12 months the borough will be lighted throughout by 

ity. At a meeting of the Town last week the Gas 
mended that 


Company that the sanction of the 
had been obtained for the loan required for 
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Sumderland.—For a couple of hours on Sunday night 
the electric light was ed in the principal streets. 
The facts are as follows:—There was a breakdown of a large con- 
centric cable on Sunday night at 6.10, which prevented the direct 
curent supply re-started until 8.20. An attempt was made to 


кие аше by ршщ out,” but this was unsucceseful (of совхоз 
was 


it will be evident the short was a bad one, in one place and 
apparently spreading backwards. It is strange no in 

was given at the station beforehand, the station ammeters standin 
at sero during all Sunday afternoon. The (residential 
district was not affected. 


Swinten.—The Swinton and Pendlebury Urban District 
Council have decided to apply for a provisional order for the supply 
for traction and public lighting purposes. 


Teignmouth.—At last week's District Council meeting the 
Gas recommended that the su 


electrical engineer would have to be 


Tottenham.—aAt the Distriet Council meeting last week, 
the General Purposes Committee recommended that the Council 
applied to the Board of Trade for a provisional order to supply е 


Tunbridge Wells.—At last week's Council meeting» 
Councillor T. Ashby Wood, as chairman of the Electrio Light Com- 
V rovement of the street 

within borough boundary, Oronk expressed 
the opinion that the ex 


and Howis all defended the need of the full lighting of Mount 
Ephraim by night. The report was adopted. 


discussion arose with reference to the extza expense incurred by sub- 
рав аго ams for gae рінде, bet in the end it was carried 


by а very large ma it was well worth the expense to light the 
та А VF that 


was 18 in 1897, and there were 30 miles at presen 
extension it was now proposed to borrow another £15,000 for the 


The report 


Warrington.—A Committee has approved of the plans 
of the proposed electric light station, and Mr. A. H. Preece has been 
eee eee engineer to prepare a scheme for lighting the 


Wath.—At the last meeting of the Wath Urban Council 
iven of an intention to apply for a provisional order to 


notice was given 
light that towa with the electric light. 


Whitefield.—The District Oonncil is approaching the 
Manchester Corporation to invite from them an to supply the 
district with electric light together with particalars of cost. 

Whitehaven.—The Harbour Commissioners have just 
entered into a contract with the Whitehaven Corporation for the 
lighting of the harbour by electricity for a term of five years. 

habe iris cere the monthly meeting of the Town 
Council on Mon 


propose to change system—(1 viding a lo 
ishing e > supply direct to the St. James's autant; and (2) ndm м 
w a 
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wire system will be made gradually, extend altogether over two 
years. The result will be that the Town transformers will 
cease to be required and will be removed to the new sub-stations in 
the onter portions of the borough. In view of the pressure 
it will be necessary to inspect the wiring on consumers' premises, 
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steam dynam E battery, 
set, £1,000; additional fittings, £1,200; new trunk mains 


£3,950 ; 
new branch mains, £2,306; cost of conversion to the three- 
wire system, £290; cost of new sub-station at the Exchange Hall, 
£1,490; Olark Street sub-station and mains 


extension, £3,300; 


Worcester.—The City Council will join other municipal 
authorities in contesting Mr. Martin Rucker's claims for infringement 


of the Zipernowski patent. 


ELEOTRIO TRAOTION AND MOTIVE 


POWER NOTES. 


Blackbura.—The Town Council has resolved that, 
immediately electric traction is substituted for the existing horse 
system, the fare for all journeys within the borough shall be reduced 
to one penny. M" 

Brighton.—At a meeting of the Council on the 6th inst. 
the General Purposes Committee reported the receipt of a letter 
from Councillor Oarden suggesting that the Council should consider 
the question of themselves constructing and maintaining a service of 
electric trams from the top of North Street to the Ssven Dials,” 
Dyke Road, and also a service from the centre of the town 
to the Qaeen's Park district. It was resolved that the consideration 
of the matter be deferred. Oouncillor Oarden said he did not see 
why the fact that the committee were receiving applications from 
companies should compel them to defer the question of establishing 
tramways themselves. The Dyke Road district, among others, was 
much in need of means of transit, and he did not see why the 
Oouncil could not embark experimentally on a small piece of line 
such as he had ы pair Oouncillor Broadbridge said he hoped 
the committee would consider the disadvantages of having tramways 
in the borough. He looked rather to the development of traffic by 
motor carriages. Councillor Halliwell referred to Coventry as a 

where electric tramways were taken through narrow streets. 
be Mayor (Sir John Blaker), in reply to a question, said they had 
not power to run electric trams, but if they wanted it they could get 
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it. In the course of the discussion which followed, Councillor 
Backwell said he should be sorry to see a tramline on the front, but 
he was pleased to see so many members in favour of tramways in the 
Outlying districte. The Mayor hoped the discussion would now 
drop. They were inundated with applications from companies, and 
further debate might prejudice their position. He was sure it was 
the opinion of the Council that if tram ways were to be introduced it 
should be by the Council themselves. 


Coatbridge and Airdrie.—At Airdrie Town Council on 
6th inst. the clerk read a letter received by the town clerk of 
Coatbridge enclosing copy of a letter from the Parliamenta: y solicitors 
on the tramway queation, stating that the Board of Trade will hold 
an inquiry into the application for a light railway tramway for 
Airdrie and Coatbridge at their offices in London, on 27th inst., when 
an opportunity would be given to the objectors, or their agente, of 
being heard in support of their objections. The Provost explained 
that at the last joint meeting of the committees it was arranged to 
oppose the British Electric Traction Company's application, seeing 
that they now withdrew from the agreement to give half-mile stages 
and balf-penny fares. The Oouncil unanimously approved of this, 
and left to the committee to arrange for the opposition to be stated 
at the inquiry. 


Dublin.—The Dublin Tramways Сошршув large new 
electric power station at Ringsend is being p forward as quickly 
as possible. 


Halifax.—At last week’s Town Council meeting, in reply 
to Mr. Wheater White, Alderman Booth (chairman of the Tramwaye 
Oommittee) said that until they procured additional cars they could 
not accelerate the service to King Cross or Highroad Well. Of the 
ten cars which comprised their present equipment, three were just 
now dieabled. Four new cars were expected shortly. The following 
contracts were accepted :—Meesrs. F. Pearn & Oo., Limited, Man- 
chester, to supply a pipe-facing machine for £214; Messrs. C. A. 
Parsons & Oo., Newcastle, for the supply and erection of two steam 
turbine dynamos at £4,400; Messrs. Joseph Bancroft & Oo., for 
slaters’ work in the erection of а new retort and purifying house, 
£579; for the supply of car trucks and electrical equipment, the 
British Thomson-Houston Company, Limited, £3,419 16s. 9d.; and 
the Westinghouse Electric Company, Limited, £3,450 4s. It was 
decided to authorise the Tramways Committee to erect a tramway 
dep6t on land at the junction of Shaw Hill and Free School Lane, at 
an estimated cost of £4,200. 


Hamilton, Motherwell, and Wishaw.—According to 
the Hamilton Advertiser, the proposed electric tramway for this 
district is likely to be proceeded with shortly, and will be designated 
“The Hamilton, Motherwell, and Wishaw Tramway Company." The 
route will be from Btonefleld Road, B re, through Burnbank, to 
Hamilton, along Almada Btreet and sow Street, down Castle 
Street to the Edinburgh Road, thence to Motherwell, up Windmillhill 
Road, and on to Wishaw, by way of Flemington, uk, and 
Shieldmuir. Negotiations for the appointment of an engineer in 
connection with the work are in progress. 


Hawaii—Addreesing the shareholders of the Hawaiian 
Tramways. Company at Oannon Street Hotel on Tuesday, Col. 
Davidson, the chairman, said that with reference to the change of 
motive power to electricity, the matter had now become one of great 


electricity, but it had not then developed as 

expense of making the change would at the time have been very 
great, while the profits on the capital which у had already 
expended had been small Since tramway 


experimental stage, the directors did not consider it advisable to 
recommend the shareholders to subscribe the capital to make an 
alteration, which at that time had а doubtful future. Now that the 
installation was much less expensive, and that cars could be bought to 
suit their light rails, the case was different; but they were met by 
opposition. The English company, which had spent £95,000 in 
constructing the tramway, and which had run the industry at very 
small profits for nearly 10 years, was not to be allowed to make the 
alteration, but the concession must be handed over toa new local 


ever, maintained that the right conferred upon 5 to use 

ence in the 
y States of America to 
and uphold the rights of English investors in the Hawaiian 
Islands, which had recently been annexed to that country. They 
had, therefore, begun to carry out an electric ins ion from Palama 
towards the town, and should this prove successful], they might have 
to ask the shareholders to help them to continue the alteration. 


Hessle-Hull.—On 5th inst. at a meeting of the Hull 
Tramways Committee a deputation attended on behalf of the pro- 
moters of a ec mpany who ргорсве constructing an electric tramway 
from Hessle to connect with the new system at Hull. 


Kidderminster and Stourport.—The London Gazette 
for 7th inst. contains a copy of the bye-laws and made by 
the Kidderminster and 8 rt Electric Tramway Company. They 
are signed by Messrs. J. B. Raworth and Е. Garcke, directors, and 
Mr..H. В. Hodgson, secretary. 


Leeds.—The City Council on 4th inst. — шоо: com- 
mittee to discuss two resolutions passed by the 
Committee as follows:—''That the Council be recommended to 
promote a Bill in Parliament for powers to extend the tramway of 
the Corporation from the city boundary to the boundary of the city 
of Bradford; and “that the town olerk be быка аршу for 
the consent of the West Riding County Council, as the road authority, 
and the Urban District Councils of Pudsey, Farsley, and Calveriey 
to the proposed tramway extension." The resolutions were carried 
by 29 votes to 17. 


Light Railways.—The Board of Trade has issued rules 
and scales of costs relating to the allowance and taxation as against 
a ee of all costs and charges of a claimant in an 
arbitration. | 


Madrid.—The official trial of the new electric trolley 
tramways in Madrid took place on the 3rd inst. with successful 
results. 


Manchester.—The Tramways Sub-committee have pre- 

red their report on the electric tramway systems of Dablin, Glasgow, 

burg, &c., and they recommend the immediate puce ofa 

site fora power station and the preparation of the track for electricity. 

They recommend double-decker cars for certain routes, and single- 

deckers on others for experimental purposes. The various matters 
come before the Tramways Committee's meeting next Monday. 


Widdlesbrough.—Mr. Clifton Robinson has been laying 
before the Streets Committee the als of the Imperial Tram- 
ways Company to extend their el tramlines to the north side of 
the town. The company will receive the same assistance as was 
given on a former occasion. 


Oidham.—The Obadderton District Council cannot come 
to a decision as to the proposal of the Oldham Oorporation re running 
еы trams through their district, as the information provided is 

sufficient. | 

Ав the Middleton light electric railway scheme is considered likely 
to interfere with the full development of the Oldham Corporation 
electric ligh and power undertaking, the Surveyor's Oommittee 
has just formulated a list of objections to the powers sought Е 

moters. The Oldbam Corporation itself, as already stated, a 
ашкы edens li hand; and this is one of the arguments used by 
the Surveyor’s Oommittee. 


of Trade also appro the company 
to construct, for the purposes of the Dublin United Tramways 

trical Power Act, 1897, in part of Upper Street, Waterloo 
Road, Moreham Road, Donnybrook E Haddin Road, 
Stillorgan Road, Sandford Road, C ath Avenue, 
London Bridge Road, Tritonville Road, Seafort Avenue, Strand Road, 
Gilford R Sandymount Road, and Newgrove Avenue, the tram- 


authority, on the recommendation of their surveyor, have 
mined to have span wire posts on Tritonville Road. 


Portsmouth.—An impression hay 
Company is doing ell that it 


22 

Б. 

Я 

Е Ё 


shall to 
to prevent the committee haviag to 
upon guess figures.” 

he 


with a warning to the promoters as to the difficulty there would be in 
granting any further extension. 
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Stockton.— The Imperial Tramways Company have 
informed the Corporation that they intend extending their elec- 
trical tram system to Eaglescliffe from Stockton, and have asked the 
Corporation's views. The company is to submit plans. 


Wolverhampton.—In view of the decision of the 
Wolverbampton Town Council to purchase the tramways within the 
borough from the Tramways Oompany, the Tramways Oommittee of 
the Corporation presented to the meeting of the Town Council on 
Monday an elaborate report setting forth their scheme for . ag 
and extending the tramway system, and also recommending the 
Oouncil to apply to Parliament for the necessary powers. Tae 
present tramlines are to be greatly extended ; a number of new con- 
necting lines are to be laid down, and the whole town and district is 
to be thoroughly intersected; whilst powers are to. be obtained in 
order to secure oertain lines beyond the borough boundary. 
Anticipating that no objection will be raised to the proposed pur- 
cbase, the Committee tbink it very desirable that they should be 
armed with all the necessary powers to work the tramways when 

uired, if such & course be found to be desirable, and to reconstruct 
and extend tbe existing tramways. To delay taking action in this 
respect until the tramways have actually been acquired might, the 
Committee вау, prove а source of great inconvenience and delay. In 
submitting, therefore, the recommendations contained in the report, 
it must, they say, be distinctly understood that the powers sought 
are entirely of a permissive character, and that even when obtained 
need not be acted upon if the Oouncil should so decide. There will, 
however, be inse in the proposed Bill a time limit within which 
such alterations and e ons must be completed, or in default 
abandoned. If electric traction be hereafter ded u it will 

necessary, according to the opinion of the expert (Mr. W. Н. 
Beattie, O. E., of Edinburgh), whom the Committee have consulted 
to reconstruct the existing lines The Committee, on the advice of 
their expert, propose to retain the existing gauge of 4 feet 84 inches. 


pe 
Ald. О. T. Mander (chairman of the Tramways Committee) moved. 


the confirmation of the report of the Committee, and, after a brief 
CR and suggestions from members of the Council i$ was 


TELEGRAPH AND TELEPHONE NOTES. 


The Glasgow Telephone License.—At last week's 
meeting of the G!asgow Corporation Mr. Alexander moved the 
adoption of the minutes of the Finance Oommittee. He said that 
they had applied for a telephone license in 1893, and again 
last year for a license for the whole Glasgow telephone area. 
They had also had no fewer than three irquiries. Their only 
object in gaining a license was in order to give the citizens of 
Glasgow a cheap and «fficient telephone service, and also that the 
Oorporation might have control of their own streets. Now they had 
the promise of a license from the Postmaster-General on obtaining 
Parliamentary power to go on to the year 1911. The City of Glasgow 
was not afraid to undertake any improvement, and they bad no fear 
that at the end of 1911 their system would be so good that the 
Government would be compelled to buy it up. He moved that the 
matter be remitted to the Parliamentary Bills Committee in order to 
frame a Bill to get the power for the license they had so long sought 
after. Bailie W. F. Anderson seconded. Mr. Dickson said that an 
important question was whether compensation would be given to the 

for its outlay, and what the cost would be. There would 
be a very large sum of money spent, and there would no doubt be 
considerable contention between the Corporation and the company. 
Mr. Alexander said that the cost would not be very great. To form 
an exchange the same as the present one in Glasgow the expense 
would at first be only £100,000. He had confidence that at the 
end of 1911 the Government would buy them up; in fact, 
the Government had 
only the p warrant for the Parliamentary notices, and all 
the points would carefully considered by the Committee and 
reported to the Town Council. Bailie Dick thought the Oorporation 
had been in the dark too much by the Committee. They should 
have fuller information on the question of cost before they incurred 


the expense of promoting a ВШ. There being no amendment the 
minutes were approved. 

Manchester Telephones.—It appears to be the intention 
of the to allow the new hone company to 
get ite license from the Post Office if it can; but, if not, then to 
apply for a municipal license. 


Newcastle Tele hones.—The Town ош оп n 
а. a ше on the question of m pel phones, 


Side Lights on Cable Routes.—In one of the leading 
Australian papers, the Melbourne Argus, a considerable amount cf 
space has been devoted in the issues of August 26th and 30th to the 

Pacific cable. We made reference to these last week, and 


devote farther space to going over this ground again at present. An 
element of novelty } has, however, been introduced into фе matter in 
a further article published, as if by an afterthought, in the Melbourne 
Argue of the Gth ult. Here, in a column or so of matter relating 


said so. Mr. Gray said that this was 


to the Oape-Australia cable (with which we have already dealt), we 
flad the following: Daring the discuseion on the Pacific scheme it 
was frequently suggested that the Eastern Extension Company 
might put up rates on the expiration of the Government subsidies in 
1899, but, of course, all possi of this would cease were the Oape 
route adopted. In any case it is ly likely that a company which 
controls nearly one- the cable mileage of the world, vis , 75,000 
nautical miles out of a total of 165,000, would damage either its 
own reputation or the interests of its shareholders by any such 
suicidal act. As Mr. P. B. Walker, secretary of telegraphs in New 
South Wales, points out in one of his reports, no attempt was made 
by the cable company to raise the rates when the New Zealand and 
New South Wales Governments declined to continue the subsidy on 
that line.” The first part of this statement does not appeal to our 
recollection, although we have followed the discussion closely. The 
idea has possibly arisen in the mind of the writer owing to the fact that 
the Eastern Extension Oompany have not replied to the inquiries 
urgently made by the Colonial Governments as to whother they pro- 
d to reduce the existing tariff on the expiry next year of the annual 
subsidy (£32,400) which has been paid to the company by the Oolonial 
Governments for the last 19 years. This seems all the more probable 
in view of the suggestion in this paragraph that all possibility of 
this would cease were the Cape route adopted.” As regards the latter 
portion cf the statement, viz , that по attempts were made by the 
cable company to raise the rates,” &c., this statement is, if possible, 
still more inaccurate and misleading than the rest of the information 
given in these articles. The editor cf the Melbourne Argus, who 
writes with assumption of minute knowledge, should refer to a tele- 
gram, dated September 20th, 1686, addressed to Sir Jalius Vogel, 
then representing the New Zealand Government, by the late Sir John 
Pender, then chairman of the Eastern Extension Company, who, 
referring to the subject mentioned in the above extract from the 
Argus, wires: The company have done everything possible to con- 
ciliate your Government and to meet the requirements of the tele- 
graphing public, and if our guarantee proposal had been ted 
1; would have given the public a cheaper tariff than it is possible to 
obtain by any other means without entailing considerable expenditure 
on the colony. Uader the circumstances, however, the company have 
no alternative but to raise the tariff for inter-colonial from 
October 1st to 10s. per ten words and 1s. for every additional word, 
in order to recoup the loss of the subsidy." Tois gives а flat con- 
tradiction to the statement we are dealiog with, acd, as a matter of 
fact, the tariff actually was raised over the cable between New 
Zealand and New South Wales. Having nailed this statement to the 
counter, there is little in the article worth further attention. It may 
perhaps be an indiscretion to suggest to the editor of the Melbourne 
Argus that in matters connected with the Eastern Extension 
Cable opiny 5e might apply to Mr. W. Warren, the manager of 
that company in Australasia, to have bis iaformation verified. In 
the article we refer to, and which is published as an editorial, 
we йай a table purportiug to give the sub division among the 
various companies and governments concerned of the rate per 
word received for telegrams from Australia to London. 16 is 
curious to find in this schedule of proportions | 
of the cable route on the Togian Hoo o Iodia is described in this 
Australian editorial as “ сів Іа ” This would have been described 
as ultra- Indian had the table above referred to, and which appears as 
of the article, been really drawn up in Australia, instead of 
ving been supplied, as we are justified in believing, from some 
(apparently) competent source ia London. We can only inquire of 
ourselves how much more of the information we have proven to be 
misleading springs from the same source. 


The Telegraph Wire ME Trade.—The fluotuating 
character of the export trade of country in telegraph wire and 
apparatus connected therewith is well shown by the figures which 
are now available for Beptember last. These show that during that 
month the value only amounted to £35,411 as compared with no less 
than £265,501 in the month, and £46,127 ia September 


exporte for the nine months ending ber being returned 
at £847,408, as against only £746,875 in the first nine months of last 
year. 


Telegraphic Interruptions and Repairs :— 
CABLES. Down. 
West Indies— | 
Bt. Lucia-St. Vincent .. Sept. 24th, 1898  ... Ost. 7 ch, 1898. 
St. Vincent-Grenada .. Sept. 24th, 1898 . . Ом. 7th, 1898. 
Amason Oompany’s - cable— | 
Oable beyond Gurupa... June 8th, 1898 


Repaired. 


ose .. June 3186, 1898  ... “з 
Perim-Aseab ... i e Sept. 13th, 1898  ... owe 
LANDLINES. 
Saigon-Bangkok  ... ... Oct. 6th, 1898 .. Oot. 6th, 1898. 
n " ses „ Oct. 7th, 1898 ... Oct. 7th, 1898. 
Indo-European Company's lines— 
-Teheran ... Oct. 8th, 1898 


... Ost. 8th, 1898. 


OONTRAOTS OPEN AND OLOSED. 


OPEN. 


Belgium.—October 27th. The municipal authorities of 
Ghent are inviting tenders until October 27th for an installation of 
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electric in the new Flemish theatre in that town. Tenders 
toL de Ville, Ghent, Belgium, from whence particulars may be 
obtained. 


Bary.—October 26th. The 8 wants tenders 
for the of the public baths, 8t. Marie’s Place, Bury. See our 
* Official N á this week for further particulars. 


Edmonten.— October 25th. The Board of Guardians 


France.—October 2200. The French naval authorities 
in Paris are inviting tenders until the 22nd inst. for the supply of 
three steam oh age giving 600 amperes at 82 volts, req in 
connection wit electrical installation on board the new cruiser 


France.—Ootober 27th. Tenders are being invited until 
the 27th inst. by the French pues and telegraph authorities io Paris 
for the supply of 40 tons of bigh conductivity copper wire. Tenders 
to be sent to Le Sous- Secretariat d d'Etat des Postes et des Telegraphes, 
103, Rue de Grenelle, Paris, whence particulars may be obtained. 


General Post Lr piat rà и: m G.P.O. is 
inviting tenders (a) f 
Maie in Lan ien, and ai Mori D CX EX 


West Hartle or iimdby: : pun d (0 for creosoting th 
томе шомы. ту те to the cubic Tok a сүл 

The to o ne felled during the winter of 1898-9. Forms 
of tender, all particulars, may be obtained on application 
to Mr. Ohas, И. Stuart. controller o£ stores. 


Ghent.—October 29th. The Ghent шара Council 

is inviting tenders for the installation of the ht at a new 

theatre. ae TM NS Ru UI De oo 
leted un being posed 

additional E to 5 maintained for 12 months. Labour 


with 
The tenders will be opened at 11 an. on Octo 


Great Western Railway. — October 24th. The 
directors are inviting tenders for the supply of various stores fora 
December 1809. Among the items are tele- 
ironwork and tools, and drysalteries; 
&c.; electric light carbons, and 


see our “ Official Ne ” October 7th. 


| ДЕА с о 25th. " The Board of Guardians is 
Shimon tar abon 90 amali lo from Messrs. Shepherd and 
Watney, consulting engineers, „K. Aden Albion Street, Leeds. к 


Kingston-upon-Hull.— October 27th. The Electric 
Lighting Oommittee invites tenders for the supply and erection of 
certain plant in connection with the electricity works, inclu high 
casings, trench work, &c.; switch 
transformers, motori , &.; centri- 


rotary 
t es ector | ёо. Electrical 
engineer, A prm (еј ж суре), оса ре ас. соо 


Leigh.— October 14th. The Electricity Committee want 
tenders for the supply and erection of steam dynamos, switchboard, 
accumulators, mains, meters, overhead crane, water softener, &c., for 
the electricity scheme. Particulars from the engi eer, Mr. John 
Foster, Leigh, Lancs. See our “ Official Notices ” 


New South Wales.— October 17th. The New South 
Wales Government is, according to Daily Tenders and Contracts, 
inviting tenders for the supply for the Department of Posts and 
Drusi gral of a ateam engine and dynamo, 218 tons galvanised iron 
wire, 90 ry ced wire, 70,000 porcelain insulators, 16,000 sinc 
cylinders, 16,000 ditto, 50 tons copper vitriol, 1 ‚000 bottles ink 
for Morse instrumente, 1, 500 telephones, 1,090 batteries (Leclanché), 
10,000 porous cylinders for same, 15,000 sinc ditto, 24 arc lamps, 
with 22 000 carbons, and 2,000 incandescent ee Further par- 
ticular, do. obt ained from, and tenders to, th e ; General 

ost Office, Bydney, N. G. W. 


eptember rd. 


The Potteries.— October 22nd. The British Electric 
Traction Com „Limited, is inviting tenders for the overhead con- 
struction of the Potteries Extension ways. Specifications and 

may be e шше from Mr. О.Н. Gadsby, contract engi- 
c to the n Bie at the company's offices, on deposit of £5 per 
ве 


machinery, lathe, drill, motors, lamp installations, &c., d in 
connection with the and increase of the light, heat, 
and power generating plant. See our “ Official Notices” October 7th 


re specifications, plans, 2 

оша а Aa ыш. те Corporation wants 
ten for the tri i 
T 

u ; 

the borodgh elegirioal engineer's оов W born. A 
* Official Notices " October 7th. 

Wakefield.—October 17th. — E-timates are being invited. 
for the various works 
b at tbe Wakefield "s 


pal control. 
Horse traction, says the Times, is at present in use, but it is intended 
electrici ble. Information 


to introduce as soon as as to the 
conditions can be o from the Msgistrat de la Ville de Varsovie, 
Varsovie, Russie. 


Wimbledon.—November 7th. The District Council is 
invitiog tenders ar the supply, delivery, and erection of transformers 
and pe cations, &c., from Mr. A. Н. Preece, 39, 
Victoria Btreet, 8. See our Official Notices ” this week. 


CLOSED. 


Brighton.—The Corporation has given a contract to 

. Oory & Bon, Limited, for the supply of 1,500 to 2,000 

tons of Powell Daffcyn Aberaman Pit or other coal at £1 1s. 9d. per 
ton, for the electricity works. 


Buxton. — Oa 7ch inst. the Urban District Council 
accepted the tender of Messrs. Mather & Platt, 3 
£4,236, for the supply of electric plant, incl spare parte and 
compound steam pumps, in connection with the scheme for lighting 
the town by electricity, of which Prof. Kennedy is the consulting 


Halifax.—The Town Council has accepted tenders for 
electric tramway plant, &с. See under Traction Notes.” 


NOTES 
Planning Pipe Lines and Penstocks.— We have 
received an advance copy of a paper by F. M. F. Cazin on 


the above subject in the Journal of the Franklin Institute. 
It is a discussion on the question of the flow of water in 
pipes. The author suggests a new method of design. This 
consists in adapting the pipe everywhere to the pressure so 
ав to permit the water to move “ in unimpeded ada n of 
its shape to the laws of gravitation.” To effect this p» 
diameters of pipes at any level of a pipe line ma 
decreased at the rate of the fourth root of the head a Ea 
such level. Reduced to practice, an undulating pipe would 
be a series of successive taper lengths. The idea seems sound 
enough, and with careful design should conduce to economy, 
especially in these days of sheet p «а, we мо 

be better manufactured to а ы Ier чат 

а long line of cast-iron pipe. было, Td difficulty of the 
new method is iu the variation of the diameters from point to 
point, and it may be doubted if the economy will be so much 
as the author expects. In these days of water-power utilisa- 
tion the idea is worthy of every consideration. | 


Phonix Fire Office Rules.—The twenty-eighth edition 
of the Picenix rules, drawn up by Mr. Musgrave Heaphy, 
for electric lighting, power, and heating installations, have 
just been isaued. Mr. Heaphy draws attention to the fact 
that testing does not show up certain defects which may 
exist in the conductora, a point to which suffioient attention 
has not hitherto been directed. 


j 
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ribes the electric light at Claremont, 
N. H., as being of particular interest as an example of the 
application of batteries, The is on the Sugar 


up 

varies from 74 to 164 feet. The turbine drives a shaft at 
70 revolutions per minute. This shaft is divided into three 
sections for convenience in cutting off power, and for 
coupling up to an auxiliary steam engine if required. There 
Ediso n bipolar dynamos, two boosters, and a battery 

of 184 cells, all connected on the three-wire system. During 
seasons of heavy load, the batteries and dynamos are con- 
neoted directly in multiple. When the is passed, the 
voltage applied to the batteries is increased by the bocsters. 
The day load is carried entirely by the batteries, and a 
constant service is secured by a six hours’ run daily of the 
plant. The cells are chloride accumulators, with Manchester 
itives. Each cell resta in a wooden h, supported on 


four grooved glass insulators, the insulators being filled with. 


oil to creeping currents. The complete cel] weighs 
250 lbs. Acid of 1,200 Baume, kept at that by the addition 
of abont one pint of water weekly. They have now worked 

show no deterioration. They are cleaned once 
he charging rate is 50 amperes, and so is the dis- 


What Shall We Do With Our Girls? — Can it be 
true that the male borough 
his laurels, and that one of these fine days he may awake to 
find his occupation, like Othello’s, gone? The “new woman" 
threatens to me his rival! How charmingly this appeals 
to our imaginative faculty! We are tempted to picture 


the plants at Manchester, Edinburgh, Brightor, and, for 


. that matter, Bankside as well, under the control of a fair 
. пшр duly qualified for membership їп the Institution of 
octet 


rical What a change there would be in the 
| vincial town councillors who 

t sweet music would reach 
and harassing contractor! There 
would be no naked conductors allowed проп the consumers’ 
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on, and her photo is 
duly recorded in the Western Electrician. do the 
members of the Municipal Electrical Association and other 
electrical societies say to this? A jealous cynic, looking 
over our shoulder as we write, ventures to in : 
* What! our girls run our complicated electric lighting 
plants! Tutt, Tutt!” | 


Lighting the Side Streets of the City.—What has 
the long- ised report of the City electrical 
and the Committee upon the lighting of the side 


very complete experiments were i 

portant streets, but the results have not been made public. 
question was asked at the Court of Common Council, but 
reply was not at all satisfactory. Surely sufficient time 
elapsed for the Streets Committee to make up its mind ! 


mills for Wormit.—In connection with the light- 

village of Wormit, the Dundee Courier says that 
Ste Wormit, has erected a building in which he 
set up a t for electric lighting, the firm engaged for 
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carried out. Mr. Stewart pro 
ve power, and he is confident 
have Wormit electrically lighted. 


2 - 


to nse the wind 
t hy tte New Year 
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office also deprives а man of any great chance of 


electrical engineer must look to 


i being British Illuminating Company, Limited, 
inburgh, under whose engineer, Mr. J. C. Sleigh, the work 


The Position of. Draughtsmen.—The discussion on 
this subject in the Engineer produces nothing satisfactory. 
There are the old arguments on each side. One letter from 
an “Oppressed Draughtsman ” is very evidently * writ sar- 
kastic,” for it details his troubles in regard to a hunting cog. 
Having got into trouble for omitting one in a long train of 
wheels, he put one later in a big shears gear, so that tte 
shears jaw and eccentric came together, and there was a 
smash. The inference intended to be drawn is that all 


draughtsmen are not engineers. Others, again, fail at the 


commercial side,.and never are able to contrive to тау. 
Obviously there are very many men who can make a drawing, 
but cannot design. It seems the fashion to pay these men 
small salaries, though, thanks to the A.S.E. and other unions, 
a mechanic who can only turn a nut is held to be as valuable 
as one who can originate and scheme methods of work. For 
a draughtsman who means to remain а draughtaman, a 
knowledge of commercial conditions is not n ry, farther 
than acquiescence in the necessity of avoiding expen:ive work. 
Obviously the solution of the question is impossible on 
general lines, and we fear that in the future, as in the past, 
dranghtsmen will need to work out their own salvation. 
They will find it difficult, simply because if they are worth 
anything, they constantly find themselves in hot water with 
the men who treat them as chattels,.and if they are not 
partioularly bright they will never get the psy of a mechanic, 
not being “’orny 'anded sons of toil.” To be shut р їп ап 
ming 
known outsi An ereotor of machinery bas 4 far better. 
time and more freedom. He becomes acoustomed to meet- 
ing his fellow man, and to business ways. No man should 
into a drawing office unless he can see his way through 
it. Yet every engineer should know how to draw. Doubt leas 
there is э good deal to be said on both sides of the question. 
There is nothing so aggravating as э dranghtaman who 
requires to be led all through a job, and on whom no reliance 
can be аз an engineer. ‘l'here are many such men in 
the of draughtsmen, and it is difficult to say how they 
ought to be employed, unless on any routine work. Original 
design is hopelessly beyond them, but the worst is, they 
cannot see for themselves that they are not engineers. 


Fools and their Work are soon Parted !—A specimen 
of what stoff strikers are made has just occurred at New- 
ington. It goes without saying that the contractors for the 
new Vestry electricity works’ buildings are required to com- 
pae their contract with all possible speed. Progress has 

n delayed for the time being, however, because 25 ont of 
the 81 men employed have struck work, the sole reason being, 
so for as we can understand, that one man worked too hard 
to please the others. He seems to have gone about his work 
in an honest and energetic fashion, and to have done his best 
for his employer. His fellow unionists objected to his 

ing up to his corner too quickly. He was at one end of 
F to the work per- 
formed by him. As he got on too well for them they 
demanded that he should be discharged, aa he, like 
themselves, was a unionist. As this was. refused they struck 
work, Talk about tyrannical masters! The tyranny of 
lazy workmen who try to crush a man for no reason other 
than that he is trying to do his best, is hard to beat. Is 
this one of the advantages that trades unionism, as at pre- 
sent practised, brings to the working classes? - tsi 


Shoreditch cum Blackheath.— We cannot at the 
moment ws our hands upon the prospectus of the Black- 
heath and Greenwich District Electricity Company, bat if 
our memory does not fail us, there were two notable 
features connected with the scheme. One was that the 
directorate was adorned by the person of Mr. Kershaw, of 
Shoreditch dust destructor fame, the other was the use of 
one of these destructors for steam raising. We wish to a-k 
whether this doubtfal appliance has now been tabooed by Mr. 
Kershaw himsel^, and w that gentleman 1з yet able to 
supply us with the coat, all told, of labour for dealing with 

Shoreditch refuse. 3 
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The Cest ef Electric Driving.—Without doubt the 
first cost of an electrical driving plant is considerable. The 
Engineer broaches the subject with a view to point ont that 
the first oost of electrical driving is probibitive to many 
people. Under the old system, for example, if a man requires 
800 H.P. it will cost bim, say, £500, but if he goes in for 
electricity he will still need the £500 engine and the dynamo 
as well, and also separate motors, even though he will save 
the cost of shafts, pulleys, belts, and to on; but it is just 
here our contemporary makes a mistake. If be requires 
800 H.P. by the old system, and this costs £500, he need 
not have a 800-H.P. engine under the new system. He 
ought to be able to save in both engine and boiler cost and 
in shafting also, and it is in the efficiency of power distri- 
bution that electricity rcores. We doubt much economy of 
power in driving a ootton mill, for example, but we see a 
very large economy in driving a fan through 50 or 100 feet 
of wire in place of shafting. Everything depends on the 
factory, and we have before pointed out that the economy of 
electricity is not only in the mere saving in smaller engines, 
but comes in the building department also. Less heavy 
pillars and walls will euffice, and general simplicity is pos- 
sible. Our contem uses, as а warbing, the suggestion 
of one Mr. Painton, who suggests a steamboat driven by 
turbines and electro-motors. It rightly objects to this need - 
less complication and weight, and cannot consider it an 
improvement on Pareons’s direct connected propellers. 
Nor do we. We would never glibly reconimend the 
placing of electrical machinery between a heat engine 
or other prime mover and ita load, where this load is near 
by, unleas such prime mover is of the unhandy type of the 
gas engine, incapable of rapid handling and reversal. There 
i reason for warning against the too pro- 
general employment of electrical power trans- 
mission. Too great on the part of advocates of 
electricity has been undoubtedly exercised. In electrical 
transmission of energy it is too little remembered that it is 
necessary to italicise the word transmission, and that the 
longer distances over which this takes place, the better 
showing will electrical systems be able to make. In elec- 
tricity, per se, there is no advantage at short ranges, and at 
long ranges there is no serious rival. The engineer's busi- 


ness is to select electric methods for such ranges as ars suitable 


for ita economical application. ; 


Wireless Telegraphy.—0O wing to their lease having ex- 
pired at Madeira House, Bournemouth, the Wireless Tele- 
graph Company have moved their installation from there to 
the Haven Hotel, Sandbanks, Poole, which is at the entrance 
to Poole Harbour. The same pole and instruments are used, 
but there is a rather diminished | height there compared with 
what they hed at Bournemoath. Notwithstanding this, 
however, we understand that the first message received was 
perfect, and since then all work has been entirely satisfactory. 
The total distance from the Needles Hotel to the Haven 
Hotel, at Poole, is 18 miles. | 


Personal,—Mr. H. M. Salmony asks us to notify that he 
has returned to town, and that all communications for 
him should be sent to Durham Lodge, St. Margaret's, 
Twickenham. 

It may interest several of our readers to hear that Mr. 
J. E. Dane, who for the past eight pes has been in the ser- 
vice of the Westminster Electric Supply Corporation (the 
last few yeara as chief inspector) has accepted an 
appointment as accredited agent for the Australian Jones 
Rock Drill Company. and sails for Melbourne on the 
28th inst., per R. M. S. Ophir. 

We uaderstand tbat Mr. E. T. Ruthven Murray, borough 
electrical engineer at Worcester, has just been elected in a 
similar capacity to the Willesden Urban D. strict Council. 
He will design a scheme. 


Institution of Mechanical Engineers.— The opening 
meetings for the winter session will be beld on 26th and 27th 
inst. Mr. W. Langdon will then read his paper dealing 
with the electric lighting and power installations of the 
Midland Railway Company. 


Memorial to Prof. Clerk Maxwell.—it is proposed to 
place a memorial to Prof. James Clerk Maxwell in Oorsock 
Parish Church, and half-guinea subscriptions are being 
invited by Rev. Geo. Sturrock, The Manse, Oorsock, by 
Dalbeattie, N.B. Clerk Maxwell was very closely connected 
with this oburch throughout the whole of his life, at one 
time as an Elder, and that ia the reason for the present 
proposal. Lord and Lady Kelvin have subscribed to tbe 
с | | 


Presentations.—At Bolton on 5th inst, the workmen of 
the eleotrical department of Messrs Dobson & Barlow, 
Limited, presented Mr. Joseph Platt, who has had charge 
of the eleotrical branch of the firm's business for the past 
seven years, with a set of drawing instruments, board, &., 
and box of colours. A few other business friends presented 
him with a handsome walking stick. Mr. Platt is entering 
into partnership with Mr. Н. Bleasdale, as electrical and 


mechanical engineer, at Albion Works, Central Street, 


Bolton. 

On 1st inst. Mr. E. P. Grove, the resident engineer 
for the British Thomson- Houston Company, who laid 
down the electrical installation for the Middlesbrongb, 
Stockton, and Thornaby tramways, was presented in tbe 
Palestine Hotel, Stockton, with a bandsome testimonial 
from the staff and workmen of the British Thomson- 
Houston Company as a token of esteem, on the completion 
of the plant. The presentation, which was subscribed 
for by the staff and friends in Stockton and Middles- 
brough, consisted of a very handsome silver tea and coffee 
service. 


Failure of the City Sapply.—On Friday evening last, 
about 6 p. m., there was a failure for 20 minutes of the electrio 
supply in the City of London. The actual cause of the 
failure was that two of the Brush machines at Bankside, 
recently fitted with Ferranti coils, failed simultaneoualy, 
one coil in each machine having а tly. short 
circuited in one turn, and as sir were then 
rupplying the load, the loss of two of these machines 
so snddenly overloaded the remaining four machines 
that they refused to keep up to speed and came 
out of step, thus necessitating re-synchronising. Before. 
being put on the load the machines had stood moat severe 
testa, The interruption affected only a portion of the dis- 
trict (Fleet Street and the neighbourhood), as the City 
company's plant is divided and runa in separate districts. 


The Jubilee of Schuckert & Co.— The extensive 
electrical engineering works of Messrs. Schuckert & Oo., of 
Nurembourg, were idle on Saturday last, the men, who now 
number close on 5,000, being given a holiday in commemora- 
tion of the completion of the 25th year of the existence of 
the firm. We congratulate Messrs. Schuckert, and ho 
that their 5,000 employés may increase to 10,000 within the 
next 25 years. | 


Glasgow Electric Tramways.— The Springburn electric 
trolley tramway was successful inaugurated yesterday. 
Public running commenced in the afternoon. | 


Electric Shock leis оо grasping an electric 
lighting wire while at work in the Leven Shipyard, Dam- 
barton, on ee labourer named Connolly received 
a shock, and was killed instantaneously. | 


Dr. Hopkinson's Will.—Probete is stated to have 
been granted of the will of the late Dr. John Hopkinson. 
The value of the estate has been sworn at £74,672. 


Central London Railway.—A party of members of the 
Society of Engineers paid a visit to the Post Office Station 
of the Central London Railway on Tuesday, 11th inst. 


The Bradford Elect ric Tram Aceident.— Major Cardew 
resumed his inquiry into this accident at Bradford prin 
Technical and other evidence was given, and the inquiry olosed, 
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West India Relief Fund.—A sub-committee of the West 

Indis Olub was formed on October 8rd for the purpose of 

making arrangements fora a concert in aid of the above fund. 

His Lordship, the Lord Mayor of London, bas kindly given his 
and a concert will be held at the Queen's Hall, 

kindly lent for the occasion by Mr. Robert Newman оп 

0 19th next, at 8 o'olook pum. It is hardly пеоеввату 

to state how urgently funds are needed, and it is hoped that 

the public will give their support. 

We understand that the Halifar and Bermudas Cable 
subscriptions to be collected at Turk 's 
Island and Bermuda with the result that the former con- 
tributed £100 and the latter colony £127, and 28 packages 


of clothing, 


Leetute.—Mr. A. Colon, the city electrical engineer at 
Leicester, delivered the presidential address before the 
leicester Literary and Scientific Society on Monday night. 
He devoted it exclusively to electricity. 


Appointments Vacant.—The East Ham Urban District 
is wanting ав electrical engineer at 2800 рег anzum, 

for the tion of a combined electric lighting and 
traction scheme, and for the erection and management 
thereof. For particulars apply to Mr. Savage, the engineer 
and surveyor to the Council. The latest date for lodging 

ns is 24th inst. 

Halifax Corporation want an assistant electrical engi- 
neer at £132 per annum. See our Official Notices this 


week. 

The Barking Town District Council are wanting an elec- 
trical engineer to superintend the laying of mains, erectiou 
of plant, &., at £150 per annum. See our “ Official 
Notices” for particulars, 


"NEW COMPANIES REGISTERED. 


Veale & co, Limited (59,01 010)= his company was 


— on October lir. сараа sque е 
shares, TE NN game name an 
J. W. Ooon, ite liquida FFF 


al engineers, su ee of electricity, 

electrical apparatu * machinists, tod Ko. The 
subscribers aré mur Т. Lovering, Bt. Austell, paga merchant, 95 
shares; Herbert W , 86. Austell, engineer, 1 share; J. W. 
Barleigh, 8t. Austell, drau ghteman, 1 share ; N. тта Bt. Austell, 
share; Wm. J. Parnall, St. Austell, clerk, 1 share; F. H. 
TN Anstell electrical engineer, 174 ebares ; J. R. Veale, J. P, 
t. Austell, 1,469 shsres. The number of directors is 


British Polyphon Syndicate, Limited (59,028).—This 
was 


on October 3rd, with a os 


B.W., traveller; E. A. Button, The Ferne, Burghley Road, Hornsey, 
. L. Btocken, 41, Wocdstock Road, Bedford Park, W., 
gentleman; W. Н. В. Sontt, 83, Holborn Viaduct, Е O., land agent; 

85, Oastlenau, gentleman. The number of 
aw ia mot tobe oe ttan three "Т, Btocken, and K. О, Kelly; 
are . Ji 
remuneration as fixed by the company. 


Forward Engineering Company, Limited (59.088).— 
This company was registered on October 4tb, with a capital of 
£50,000 iar £D shares, to acquire and take over as a going concern the 
business carried on by Thomas Barker, at Birmingham and elsewhere, 

or firm of E B. Barker & Oo.," to enter into an 
bam Trust, Limited, " and to carry on 
and electrical engine ‘and motor manus 


per founders, 
The subscribers (with one share 
) are:—Artbur Chamberlain, J.P., Moor Green Hall, Birming- 
; Я рюп. , near Wolverhampton, 
brewer; Tom В. Barker, Westfield- Dorridge, Knowle, Warwick, 
engineer; Maurice Pollack, J.P. Stewart Lane, Yardley, near 
; J. Pannell Garrett, The Firs, King’s Norton, Worcester, 
saw В. A. Pinsent, 6, t's ні, Birmingham, solicitor ; 
Dd A. W. Freeman, 6, etis Hill Birmingham, solicitor, Tbe 


tbe company. 


ос A101000 a 


number of directors is not to be lees than two nor more than seven; 
the first are Laurence W. Hodson, Thomas B. Peter ко 15 
on о 


Garrett; qualification, 100 shares; remunerati 
Hodson, £150 per annum ; of Thomas B. Barker and Jobn D. Garrett. 
£100 esoh per annam. 


“ еве " Meter Company, Limited (59,076).— 


was registered on Ootober 7th, with & oapital of 
ento d 0 {1 bares ed acquire any patente, inventions, and rights 


of d electricity, &o., an 
enter into pricks 1) with the Baker Syndicate, Limited ; (2) 
И. Wright, abd Andrew G. Botherland ; 
Ee & Oo., Limited; and (4) with John Greenall. 
he subscribers (with one share eac h) are cH. A. Grimedick, 18, 
Trefoil andsworth я : ke 


ook, E O., accountant. 
The number of directors is not to be ‘lees than three nor more than 
five; the first are to be nominated by the subscribers; qualification, 
оны: ; remuneration, £150 each per annum and an extra £50 for 


British Columbia Telephones, Limited (59,084).— This 

company was registered on October 8th, with a capital of £100,000 in 
£10 Shares (8,000 £6 per cent. 8 preference), to adopt an 
agreement with the New Westminster and Burrard Inlet Telephone 
Company, Limited, to acquire telephone lines in British Oolumbia or 
elsewhere, and shares in telephone companies, and to carry on 
business as telephone and telegraph proprietors. The subroribers 
(with one share each) are :— Joseph Wheatley, Woodlands, Mirfield, 
woollen manufacturer ; ы oseph Crowther, Wood ey, Huddersfield, 


re 
manufacturer; John H. Wade, Bradford, solicitor. The number S 
directors is not to be less than three nor more than seven; the 
first are Edwin Gray, Frederick Priestman, Joseph Wheatley, 
and William Farrell; qualification, £500; remuneration as fixed by 


— 
OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Keswick Electric Light Company, Limited (28, 820). 
—Tnis company’s annual return was filed on August 26th. 
capital is £5,000 in £1 shares.” МЮ tuae hava badn taken ар and 
the full amount has been called and paid, 


Chloride Electrical Power Storage Syndicate, 
Limited (35,389).—This company’s annual return was filed on Srp- 
tember 18th. The capital is £262 500, divided into 80,000 “ A” pre- 
ference, 30,000 “ В” pref ‚ 140,000 0 preference, and 12,500 
founders’ shares, all of £1. 80,000 VA 90,000 “В,” 100,000 “О, 8 
and 19,500 founders’ shares hade been taken up. 15.000 “ 4” and all 
the others are considered as Шу, paid, а and £1 per share.: ‘has been 
called and received on 65,000 “ A 


Mexico Blectric Tramways, a iaa (56,982).—This 
company’s on Au 23nd, when seven 


statutory return was 
' shares were taken up out of a capital of £600,000 in £1 Manes; no 
calls being made. 


CITY NOTES. 


Wireless Telegraph and Signal Company, Limited, 


Tan second MT бое —— жы БИ last Friday at the 
= Street H vis, managing y pre- 


invention for their navy. It had been 
utmost satisfaction. On the return of Mr. Marconi, demonstrations 
were carried out at Balisbury, the first long-distance experiment 
де at the time being between Bath and Salisbury. The receiver 

in this case was shoot ae toa а PEE offcial, who went to Bath with 
и" rigged up a station, at which he received 
signals 84 distant, w ere they were sent from at Balisbury, 
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Wah! wic ees placed a permanent station at Alum Bay, Isle of 
Wight, which was first used in connection with а mall steamer that 
was chartered, and which cruised about in the neighbourhood. Tbe 
vessel cruised a distance of 18 miles, and it was in constant tele- 
graphic communication at all times. Of course, various experiments 
were made prior to this, before the company was formed. One 
experiment was at Salisbury, when short-distance work was done for 
the Post Office and other Government officials; and Mr. Preece, of 
the Port Office, afterwards lectured on the matter, and stated how 
highly pleased they were, and of what great use the invention would 
be to the public, more especially in connection with lighthouses ard 
lightships. Various exhibitions were given after that—one at the 
House of Oommons and another at Thomas's Hospital. They 

had many exhibitions at the cffices of the company in 
Mark Lane. Lord Kelvin visited the station at Alum Bay, 
another station being at Bournemouth. His Lordship was very pleased 
with what he saw, and sent varicus telegrams to friends of his, 
among others to Mr. Preece. The Italian Ambassador, with various 
members of his staff, went to the Isle of Wight the day following 
Lord Kelvin's visit, and made various ex nts with complete 
success, among the messages sent him being a long telegram in 
Italian, which was sent to the first aide-de-camp to the King of Italy. 
Mr. Marooni's assistants had no knowled Italian, and the mes- 
sage might therefore be regarded as a e communication, and it 
was received exactly as it was sent. They previously had a display 
for the Times and the ErzorRICAL Бату, whose representatives 
put the invention to various testa, among others despatching a long 
code message, which had to be repeated. The ts, in 


their report, stated that this message was received exactly ss it was ` 


sent. yoo Sb in July, they were requested by a Dublin paper 
to report the Kingstown Regatta. A land station was erected in the 
grounds of the harbour-master at Kingstown, and a steamer was 
chartered. The pet was fully reported, mess ages being received 
from the ship at all distances. As they were received they were sent 
on to Dublin, and were published in the succeeding editions of the 
evening papers. After this Mr. Marconi was required to erect a 
station at Osborne House to connect with the Prince of Wales's 


to stop them ; but so far from this being the case, the 
tbem to put up the system between Guernsey and Bark, and had 
offered them a post сов at each end. This was a matter which they 
would go on with at once. They had just received permission from 
' the French Government to put up a station at Calais, and they now 
Корок to conduct experiments between Calais and Dover. They 
applied for & number of patents in foreign countries. They had 
applied for 29, and had already received 22, and there seemed to be 
no opposition to them. They must not look for a decrease in 
the expenses; they wanted them to increase to develop the invention 
and to get it adopted. He hoped that ina short time they would come 
to an arrangement with Lloyd's, and in that case that body would use 


their influence to have the system adopted in the mercantile marine. 


pers ra done he hoped they would be in a position to earn 
Mr. J. FrreGmnarp BaxmaTYNEB seconded the motion, which was 
carried unanimously. 
An extraordinary general meeting was held subsequently, at which 
resolutions were in 


ociation 
as to the voting power of the members, no member to be entitled to 
Mad туйш su hir shares held by him in excess of two-fifths of the 
issued capital for the time being of the company. 


The Telegraph Manufacturing Company, Limited. 


Тнв following report has been furnished to us by the company :— 

The statu meeting of the shareholders of this company, whose 
works are at Helsby, near Warrington, was held at the Law Assccia- 
tion Rooms, Liverpool, on Friday last. Mr. James Тө, chairman 
of the board, presided, and Messrs. Geo. C. Taylor F. Whiteley, 
directors, were also present. There was a fair attendance of share- 
Mr. Brotherton, secretary, baving read the notice conven- 
ing the meeting, 

The OBAIBMAN said this was a statutory meeting, and the directors 
had no accounts nor any resolutions to propose, but the shareholders 
would naturally be interested in knowing how the company was 
going on. In the first place he must referto tho sad loss they had sus- 
tained in the death through a terrible accident of Dr. John Hopkin- 
son, а man in the very first rank of electrical industry. They could 


. 


not calculate what they had lost through his death. The matter of 
appointing another director had been under discussion for some time, 
but could not be decided because one of the directors had only 
recently returned from Russia. The shareholders would be duly 
apprised when the appointment was made. ' As regards the com- 
pany's work ‘ generally, the company was floated most successfully, 
and the shares, both preference and ordinary, were very y over 
applied for, and the main difficulty of the was in the allct- 
ment. He bad no doubt they had not pleased everybody, although 
they tried to do so. According to the last quotation of their shares 
on the market the premium on the ordinary shares cf £5, on which 
only £3 per share had been paid, was 37s. 6d., and on the pre- 
ference shares 153, which, seeing that no accounts had 
been issued, was a very good thing for the company. He only 
h that when they met in June next they would be 

to live up to that quotation. The company’s works and premises 
were in -rate order, and for the past six months they had been 
working practically night and day. In fact, their main difficulty was 
to make their с. fast enough. They already had under considere- 
tion the question of extensions. Of course, the electrical industry 
was growing most rapidly, electricity being employed more and more 
for power for * employing cables such as 
they made. Allthe s which were making them were in the 

position as themselves—overwhelmed with work, and if they were 


going to share in the Leber aui Ay Sa industry for the next 10 
yeare, they must lay themselves out to find the material which people 


е g ey 
for three months prior to the íssue of tbe prospectus were some 50 
per cent. in excess of what they had been in the corresponding three 
months of the previous year. They hoped to meet again in June, 
and to give a satisfactory account of the year's work. That was all 
the business for this meeting. . i 

On the motion of Mr. Kay, seconded by Mr. J. B. H. Bam. 
cordial thanke were voted to the chairman for his statement, and the 


| 


proceedings then closed. . 


The Indo-European Telegraph Company. — The 
1 for the bay ended 


parane on and after November 1st next. The transfer books will 
closed from Ootober 17th to 31st, both inclusive. 


Isle of Man Tramways and Electric Power Сем- 
pany.—Last week the board issued warrants for an interim dividend 
on two classes of shares. They have declared the same division as 


lust year, viz., 6 per cent. on the preference and 71 per cent. on the 
у ? , 9 per | 


Globe Telegraph and Trust Company.—The board 
announce а ly interim dividend of 3e. per on the’ pre- 


quarter: 
‘ference shares, and cf 1s. 9d. per sbare on the ordinary shares. 


Stock Exchange Notices.—Application bas been made 


to the Stock Exchange Committee to appoint a special settling day in 


d to t а quotation to:—Telegraph Manufacturing Oompany, 
Limited—13,400 ordinary shares of £5 each; and 18,400 5 pe 
cumulative preference shares of £5 each. The Committee also 


шш preference shares of £5 each, fully paid, Nos. 52,501 to 
,000. 


The St. James's and Pall Mall Electric Light Com- 
pany, Limited.—The amount of electrici 


sold by this company for 
the quarter ending September 29th, 1998, opo ана) at 583,034 


unite, estimated to uce £11,111, as against 500,158 units for the 
iiiter: of АМ vof, which produced a net revenue of £10,940. 


TRAFFIO RECEIPTS. 


recetpts for the 


The Bristol Tramways and Company, Lémited.—The 
October 7th were £2,974 178, 44.; corresponding 
1 increase, £995 8s. 7d. ^: 


period, 1897, 42,749 13s. 9d. ; 
The City and South London Railway Company.—The for the week ead- 
were 


ing October 9th, 18908, 4982; week ending 10th, 1897, 
£970; 412; total recei for half-year, 1998, £14,251; corresponding 
a 131. 413,591 ; increase, 2600. 


The Dover Electric Tramways.—The receipts for 
en Octo Sth, 1898, were 2901 18s. 4d.; week ending 
1907, 2194 18. 9d. ; increase, £77 11s. Id.; total receipts to October 
46,618 8s. 84. 
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The Dublin United Tramways сорау receipts for the 
October "th, 1808, were as foliows , 
18s. 84. ; al. 4003 cars, £444 8s. 10d.; 
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555 date last yea y 178, te, 
te to ear. 8. ; increase 
E ed :—The mileage open is 18 miles electrically, 81 miles by horses, 
against 8 miles electrically, and 84 miles by horses, for the 
period last year. 
Tbe Liverpool Overhead Rallway Compan Tue redeipts for the week 
October 9th, 1808, amounted to 1599; corresponding week last 
increase, £78. | 


i 


£1,921 ; 
estern Brasilian Company, Limited.—The. receipts for 
"e ending October 7th, after ded 17 per cent. of the 
gross receipts payable to the London Platino- — Osm- 
peny, wore 43,54. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


| 1805. | 1:98. | 1897. | Higheat.| Lowest 
187,4001| African Direct Telegraph, 4 % Debs. 100,45 | |... 100—104 100—104 1% 
` 25,000, Amazon Telegraph, shares. i js si ww. | 10 L a 6— 7 ,0— 7 . 
125,000 ро до. 69% Debs. Red.. 100. |e |... 2 — 95 | 92 — 95 |... |... 
923,960! Anglo-American Telegraph 4. e (Stock £2 Or £2 18 8 63 — 66 — 67 653 65} 
8,038,090! 6 95 Pref. s se o Stock 4 18. 5 6- 6 18110 15-118 116g | 115j 
8,088,0201 Do. do. Deferred... ee + Stock „ 16 1 188 | ... 
180,000 Brasilian Submarine Telegra œ 10,7 7 * 7 16 | 154— 162 15 $4 
75, 000“ Do. do. sy Debs. 2nd serios, 1906 ../100/5% | — | .. 1117—15. 11—15 „ v 
4,000 | СЫН Telephone, Nos. 160 40000 Us „ „ B4 34 T. ge 31 | 39— 32 |. 
10,000,000@; Commercial Cable . $100 | 7 8 8 % 180 —190 180 —190. ses ЖИЕ 
918,2971 Do. do. Sterling 500. year 4 % Deb. Stock Red. (Stock; ... | +: . . |104 —106 xd/104 —106 1054 | 1044 
924,850 | Consolidated к Construction and Manufacturing 555 18% 2 m Йй А is is 
16,000 Cuba Telegrap 0.0 [II] . ^ 499 8 7 i— — à 94 ee 
6,000 Do, 095 Prei. 10 10 10 10 15 — 16. 15 — 16 те m 
19,931 | Direct Spanish 1 iro Eco ux ue — wu. b 4 4 | 4— 5 1 4— 5 i Gi 
6,000 Do. do. 10 9, Cum. Pref. туз En 5 10 10 10 10 — 11 xd 10 — 11 sts n 
80,0001 Do. do. 44 % Debs., Хов. 1 to 6,000 ... | 50 | 44 æ | 44% 103 —106% 193 —106% | ... xs 
60, 7101 Direct United States Cable .. 230 28% 21 v | u= 12 | 115— 12 113 117 
120, 000 Direct West India Cable, 44 % Reg. Deb. mi i 100 2» ee, . 101 —104 101 —104 ios hs 
400,000 | Eastern Telegraph, Nos. 1 to 400,000 „ 5 | 10 6% | 66% | 7 % | 173— 18} 172— 18} 183 | 173 
1,295,000 Do. 9495 Pref. Stock Ды с 100: .. | . 105 —108 105 —108 | 106 | 105} 
40,000 Do. HOE Certs., 50 % paid а "x ИИ s — [52 — 55 62 — 55 - 
89,900 Do. 47 Debs., repayable August, 1890 | 100 5 5 6 95 100 —103 1100 —103 idi i 
1.902, 615 Do. Mort. Deb. Stock Red. Stock 4 4 4 126 —130 120 —130 129 a 
250,000 parte EXC A atras T Ghina те ер 6 10 T T 7 174— 18 171 — 18 174 | 17§ 
o б us u eb.,.1 red. ann. 
100, do. Bearer, 1,0608, 976, "4,837—6,400 | 100 5 & "P. 17 101 —104 [101 —104 o m 
820,000; а Do. * id TE 13 a b., ^. [Stock 4 4 4 125 —129 125 —120 127 "T 
astern an nt rican egra] bh, б ort. e ; 

85,100! ( ip ied em Geet hae es eod ad } 100 6 * 8 X ~ [100 —104 100 —104 " 
46,5000 Do. 1s do. € bearer, 2,844 to 5,500 | 100 | 5 5 „ 101 —104 101 —104 Р " 
300,000? Do. 4% Mort. Debs., Nos. 1 to 8, 000, red. 1909 100 | 4 4 .. 108 —105 102 —106 es ivi 
300,000! Do. 495 Reg. Mt. Debs. (тишип, Sub. ') 1—8,000 | 25 | 4 4 .. [10% mety 104 —107% oes ae 
180,237 | Globe Telegraph and Trust ... „ 05 we | 10414055 | AD | 49% | 12 — 12]. 12 — 12 124 | 12$ 
180,042 Do. do. 6% Prein. | 1016 6 6 16g— 17 164— 17 17$ | 16] 
150,000 | Great Northern Telegraph, of Copenhagen: es « | 10 10 10 10 — — E. ias 
160, Do. do. do. ub Debs. .. | 100 5 5 15 100 —104 101 —104 -— ate 
97,000 Halifax & Bermuda Cable, 44% 186. Xt ‘Dbs., n. 1-1, 200, rd. 100 |... "n . 101 —104 101 —104 M n 
. 17,000 | Indo-European Telegraph e odi. 10 % о 51 —54 51 — 54 54 ise 
„100,060 London Platino- Brazilian Telegraph, 6 Ф Debs .. ... | 100 | 6 67516 109 —112 |109 —112 v ipi 
28,000 | Montevideo Telephone, 6 95 Pref., Nos. 1 to 28,000 ii 5 4 4 4 21— 2% 21— 2? 5 - 
484,507 | National Telephone, 1 to 484,597 .. . si 5% 6% | 58— 58 | 5— 58 556 бу 
15,000 Do. 6% Cum. lst Pref. .. .. ... 10 6 6 6 1$ — 14 |19 — 14 134 | 12 
16,000 AE Do. 6 % Cum. 2nd Pref. .. 10 6 6 6 12 — 14 12 — 14 124 E 
260,000 Do. `' 6% Non-oum. 8rd Pref., 1 to 250,000 5 5 5 5 59— 5$ 58— 58 578 5 

1,230,471: Do. ц Deb. Stock Red. Stock 3495 | 34% | 3495 |100 —105 | 100—105 ed a 
171,604 Oriental Telephone and Kleo., Nos. 1 to 171,604, tully paid 1/6 5 5 — f— # ees A 
100, 000 Pacific and European Tel., 4 % Guar. г. Deba., 1 to 1,000... | 100 | 4 4 4 105 —108 |105 —108 idi à 

11,839 | Reuters ... " ub € 6 5 8 — 9 8 — 9 T T 
8,881 | Submarine Cable Tru. 0 . Cer .. T TP 186 —141 136 —141 id ; 
58,000 | United River Plate Telephone T ies ds $us 5 45 5 16% | 4j - 

146,738! Do. do. 6 95 Debs. ... a Stock 5 4 .. 103 —106 103 —106 TY 

16,000 | West African Telegraph, it 501 to 38,109 ... E | 10,4 nil | nil 8)— 44 | .. 

213, 400 do. 5% Debs. . 100 | 6 5 5 99 —102 99 —102 "T 

30,008 | West Coast of America, Nos. 1—80,000 and 58,001—88,008 | 33 | .. | ww. | ... i 4 i-— ри 

160,000 Do. do. 4% Debs., 1—1 800 gua. by Bras. Sub Tel. | 100 | ... * .. 104 —107 |104 —107 1044 
04,260 | Western and Brasilian Telegraph se | 16 | 3 2 3{ 121— 12 121— 123 125 
88,139 Do. do. до. 5 % Pref. “Ord. . m 74.5 6 5 8 — ei 8 — 8j és 

88,129 Do. do. do. 74| 1 ni 4 4 — 4 4 — 4 vas 

890,521 Do. do. do. 4 % Deb. Stock Red., Stock ... | .. | .. 107 —110 107 —110 AN Mp5 
88,831 | West India and Panama Telegraph .. | 10 | 4% 1 | à l — 1 l — 1 li sis 
84,568. Do. do. do. 6 % Cum. lst Pref. . EE | 6 6 6 91— 92 91— 9? 94 94 
4,660 Dos do, дф 6b Cum. nd Pref. . : 10/68 65 6% | 7—9 | 7— 9 8) т 
80,0002 Do, do. 5 % Debs., Nos. 1 to 1 ,800 100 2 5 5 106 —109 106 —109 see sae 

1,168, Western Union “ot 0.8. Telegraph, 7 lst Mort. Bonds 81000 7 7 7 Y 105 —110. 105—110 

100, 1001 Do. do. do. 6 % Ster. Bonds 100 6 6 6 Ф 98 —103 98 —103 
ELECTRICITY SUPPLY COMPANIES, 
| | | 

80,000 | Obaring Cross and Strand . Supply 5 5 6 * 7 Y 12 — 13 |11j— 1 EE US 
30,000 Do. do. do. 4i % Cum. Pref. 6| м. T 6 — 6 6 — m “ 
26,000 ages Electricity Supply, Ord., Nos. 1 to 40 277... 5 5 5 6 9 — 10 9 — 10 “ay m 
60,000 do. do. Ф Deb. Stock Red... Stock 4% | 44% | 44% 118 —115 |118 —116 pr М 
50,000 | City of ‘London Electric Lighting, Ord. 40,001—90,000 ...| 10 6 % | 7 % 10 24— 254 | 24 — 25 254 25 
10,000 Do. Ord. Nos. 90,001 to 100. 000 e 24 — 25 233— 12 ү бен 
40,000 Do. 57 Cum. Pref., 1 to 40,000 ... 10 | 6 ® в ү 6 $ 164— 174 | 164— 17 162 | 163 
400,000 Deb. Stock, Sorip. (iss. at £116) all paid | .. | 5 F 6% |5 % 125 —180 127 — 132 | 181 | 1904 
80,000 County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—80,000 | 10 | «й | nil | nü | 18 — 14 18 — 14 184 | 13 
10,000 Do. do. do. Nos. 30,001 to 40,000 £8 paid. 10 | ... cee *. |10j-— 111 | 104— 11 aes eee 
20,000 Do. do. do. 6% Pref., 40,001—00,000 | 10|6%|6%/6 144— 16). | 144— 164 162 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 .. 5|.. |... | Б 51— 51— 5% 58 
10,000 Hopse-to-House Electric Light Supply, Ord., 101 to 10,100 | 5 — 4 9 — 10 9 — 10 " 

10,000 do. 7 96 Cum. Pref, ... 5 7 7 7 — 104 1 9 | 
63,400 “Metropolitan Electrio Supply, 101 to 62,500 10 |4 55; 6 17—18 | 164— 17 174 | 164 
220, irst Mortgage Debenture Stock |... 4b 44 44% 116 —120 117 —121 7 oe 

6,452 | Notting Hin Electrio Lighting es 10 | 2 4 6 1 1 164— 164 178 17 
81,980 St. James’s and Pall Mall Electro Lignt, Uru. 5 | 74% 1035 14 17 — 18 164— 174 179 
20,000 Do do. Í Pref., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 be 

50,000 Do. do. Deb. ‘Stock Red.. Stock AME 106 —108 104 —107 

43, 841 | South London Electricity Supply. Ord., £2 paid ... T 8 ous is iui 24— 3 22— 84 3 dot 
79,900 | Westminster Electrio Supply, Ord., 101 to 80,000 5179 199 1235 |16— 17 | 154— 161 108 | 152 

! | 
ee to Tonade Shares, t Quotations on Liverpool Stock E 
1 Dividends paid in deferred share warranta, profite being — is аз capital, 


1 Unless otherwise stated all shares are fully 
Dividends mark 


Med fere Nor a Paar шры the latter part of one year and she fret part of the ext. 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Btock . : Business done 
Present NAME. or Dividends for 9 E. during week 
Issue. Bhare.| the last three 
t тем Oot. 6th 1%. | Oot 19h, 188 
60,000 Aluminium A" shares, Nos. 1—60,000  ... i x 1 x 8 — — 8i 28 
90,000 Do. 44 95 1st Mort. Deb. Stock Red. n . . [Stock 94 —100 xd| 94 —100 н se 
90,000 | British Electric Traction 10 16@— 17} | 106$— 174 17 16}} 
10,000 Do. ёо. 69 Cum. Pref. 90,001—40,000 \ 10 18 — 14 |18— 14 | 13 
, ба оосо Т prem. all pd.) pe ч. ак 1 
90,000 | Brush Elecl. Enging., 1 to 90,000 8| 22% «il nil 1g— 2 19— 2 lH .. 
90,000 Do. do. Non-cum. 6 Pref., 1 to 90,000 2| 8 nil 4 t% 21— 28 21— 28 2| .. 
126,000? Do. do. 4 7 Perp. Deb. Stock Stock че 07 —111 [109—118 vs Gi 
50,000 Do. do. 2nd Deb. Stock Red. Stock ies 25 105 —106 102 —105 ii m 
20,000 | Callender's Cable Construction shares, Nos. 1—20,000 ... 5 10 — 11 10 — 11 ia фе 
90,000 Do. do 44 % let Mort. Deb. Stock Red. Stock 110—118 [110 —113 t Ж) 
19,894 | Central London Railway, Ord. Shares iu 77 ..| 10 10 — 10j E — 10} 10$ | 10j 
129,179 Do. do. do. £6 paid 10 6— 6i a 6i | 64 
59,254 Do. do. Pref. half-shares £1 paid 14— H Tur 1 11 Jj 
67,680 Do. do. Def. do. £5 peid 41— 44— 5 d 15 
680,0001| City and Sonth London Railway .. .. Stock 14% 1A% 13%, 70 — 73 70 — 72 714 | 70j 
22,500 | Do. do. Ord. shares, Nos. 1 to 23 ,500 £8 pd. 10, ... is 22— 84 22— 84 xs " 
83,006 Оер сое Со., ‚ Ко, 1 to Hias neg. 5 d 1 8 11— 2 11— 2 
. 5% 18+ Mort e to 
82,850 £100, and 901 to 1 ‚070 of 250 Red. eee eee ove 000 90 — 95 90 — 95 TID 
90,261 | Edison & Swan Utd. El. Lgt., «А? shares, £3 pd. I to 99,26 5 б 53 6 231— 22 21— 22 28 27 
17,189 ; А до. до wA Bhares, 01—017,189 5, 6 51 6 4 — 5 4 — 5 44 
194,028 Do. do. do. 4 95 Deb. Stock Red.. 100 | ... ah .. |101 —108 [101 —108 108 
110,000 | Electric Construction, 1 to 110,000 ... | 2| 8 6 6 $34— 23} 28 2 23 
10,848 Do. = 7 % Cum. Pref., 1 ‘to 16,848 M 2, 7 7 T 34— 3} 8}. ins 
111,100 Do. do. 4 Perp.lstMort.Deb.Btock .. |Btock| ... | ... | . 105 —107 [105—107 1063 
91,196 | Elmore's Patent 8 Depositing, 1 to 70,000 ... "n 2| .. У A 8— ! — § I" 

67,276 | Elmore's Wire M , 1 to 69,885, issued at 1 pm. 2| ... ; aa i— + à AN | 
9,6001 | Greenwood & Batley, 7 7 J 0s Cum. Pref., 1 to 9,000 10 | 10j 7 7 10 — 12 10 — 12 ио А 
12,500 | Henley's (W. pz Telegraph Works, Ord. 25 vi 10 8 10 12 21 20)— 214 21A| 213 
8,000| Do. do. 7% Pref. 10| 7 7 7 118 — 19 |18 — 19 i a 

150,000 | Ро. do. do. 43 Mort. Deb. Stock... Stock 4% 44%] 44,110 —115 110 —115 A tices 
50,000 India-Rubber, шакша апа Telegraph Works ..| 10 | 10 10 10 221— 238 | 22] 
шоо г; 5 s e 4 Ф 1st Mort. Debs. | 100 | ... is .. {101 106 Т —106 T : 
, v i way, eee eee ect eee 10 2; 2; 8} 1 = 1 — 1 eee | 
10,000 Do. do. ., 210 peid eve eee 10 5 | 5 5 1 Я 16 164— 16 eve eee 
„850 | Telegraph Construction and Maintenance 557 15 % 15 15 89 — 48. | 89 — 48 4l pis 
150,000 Do. do. do. 5% Bonds, red. 1800 6% 5 6.55100 —108 100 —108 des i 
640,000l Waterloo and City Railway, Ord. Stock  ... 100 ico db x * 1117 —122 115 —120 120 | 116j 
t Unless otherwise all shares are fully paid. 


t Quotations Liverpool Век 3 : stated 
an Div a year consisting of the latter part of one year and the first Part of the next, 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


m Electric Supply id London Electrio Supply С Corporation £5 Ordinary, 88—4. 
Briteh f Ordinary, 10}— "Pj tati National Electric Free Wiring, 10s. paid, à—1. 
House-to-House, 44 5 "y bà, 109. 100. *T. Parker, ay Чоу раїа), isis). 
K n and Knightsbridge Electric Lighting, ae Yorkshire House-to-House Electri 


rra Мыны 5, 
(fully paid), | ; [t9 Debentures, 107—109. Dividend, 1897, 
on 10%. | | 

Bank rate of discount З per cent. (September 22nd. 1899). 


d) 14—15; 1st Preference Cumulative 6%, £5 paid, 72—84. Dividend for 1896—69. 


Dn ce нии ы ę dJ у. „ш 
— — —ñ—‚4äñä—ßd — —— T—x—ñ—4 —ñ—Pů 4 — == 


his week. TR week. Increase or 


ty, £5 Ordinary Bhares fully 


Inoreass of 
CHEMICALS, &c. 88 METALS, &c. This week. | Last week. Decrease 
a Acid, Hydrochloric S per owt. 5/- | 6/- : Aluminium Wire, in ton lots.. рег ton | £224 £224 | ae 
6 ». tric T per owt. 22/- | 22/- Bheet, in ton lots. per ton £191 | #191 - 
a „ Oxalic.. „ per owt. 82/- 82/- e" : Brass (rolled metal 2" to 12") basis per Ib. А в - 
6 » Sulphuric бә S рег сиё, 5/6 5/6 * , » Tube (brazed) é „ per lb, d. | , а 
а Ammoniac, Sal per ton | 87/- | 87/- | iR „ Wire, basis per Ib. А А | А 
е Ammonia, Muriate (grey) per ton | £19 | #19 | oe f Ebonite Rod per Ib. | [- }- | е 
- (white) . perton £26 £926 | se һи >и Sheet per lb. 5/- 5/- — 
а Bleachin powder ~r .. perton | £6 15 £6 15 T g Copper Bars per ton £63 | £62 £1 inc. 
a Bisulphide of Carbon .. per ton £15 £15 | * g " тн (basis price) per Ib. Tad. 14a. T 
a Borax i$ З ae . per ton £14 10s. | £14 10s, 3s | g 2 hee per ton £03 £62 £1 inc. 
a Benzole (90 %) .. per gal. | 7j- | 1[- 80 ЛЕ MAE Rod. per ton | £63 £62 £1 ine 
a „ (50/90 %) „ per gal. 5/6 5/6 | ex | German Silver Wire per lb, | 1/6 | 1/6 ob 
a Copper Sulphate .. . per ton £17 £17 h Gutta-percha, fine per Ib 5/6 | 5/6 | T 
a Lead, Nitrate бё . рег ton 4 108 £23 10s h India-rubber, Para fine per Ib 8/94 3/10Morw'rd| Id. dec. 
a „ White Sugar per ton £8010s | £80 108 i Iron, Charcoal Sheets . per ton £18 #18 oe 
» Peroxide .. .. perton | 297 108, | £27 10s * i „ Pig (Cleveland warrants) per ton 44/24 43/8 64d. inc. 
a a Methylated Bpirit 3A . per gal. 2/9 | 9/9 | n | é , Forgings,accordingtosize per ton From #11 | From 411 T 
a | 5 Solvent (90 % at | | 4 , Scrap, heavy ,. рег ton 45/- pic 45/- | T 
per gal. 5/6 5/6 i „ Wire galvanised No.8. per ton £8 15 | - £8 15 - 
a Potash, Bichromate, in casks. . per lb. Bid. Bid. | oe е Lead, English Ingot per ton £185 | £13 | bs. inc. 
a = Caustic (75/80 %) „ per ton £24 £94 | i | м Sheet per ton | £146 | £14 4 бв. inc. 
a ы Bisulphate . per ton £85 £35 | T { Мїса per 1b. | 5/6 | 5/67 e» 
a Shellac . . рег cwt, 64/- 64/- m Manganin Wire No. 98.. per lb, 8/- | m 8/- 
a Sulphate of Magnesia . ae .. per ton | £4 10 £4 10 g Mercury à . per bottle £7 4 | 7 4 
a Bulphur, Sublimed Flowers .. per ton €6 10 £6 10 o Platinum per on. 4216 | £216 
a " Recovered . per ton £5 10 £5 10 i Steel, Magnet, ‘according to | 
а » Lump . .. рег ton £5 £5 description fe per ton From £15 | to £40 ee 
a Soda, Caustic (white 70° >) .. per ton £8 15 £8 15 i Steel, Magis, in bars 4x £58 | £58 - 
a „ Crystals. . per ton £8 £8 ва | gTin, block . M .. per ton £8010 | 478 £3 10s, inc 
a „ Bichromate, casks per lb. | 8d. за. » | o ‘fol . per Ib. 1/8 | 1/8 oe 
j Yarns, О otton, Single 10, bundles pr Ib. © у | a 
| j » QUSE, 6 or 8 lea.. per Ib. | , | 81:4. 
E. ы Hemp, 8 ply 10 Ibs. r lb. А . | 
j и » Russian, 10 lbs. per 1b 454. 4 | 
j „ Jute, 180 lbs. rove per ton £11 10 #11 10 | " 
| | j Manila, 24 thread per ton £31 £81 ; 
| k Zinc, Sheet (Vielle Montages | 
| | | brand) per ton — £97 £96 £1 inc, 
a a Quotations supplied ы Мей. G. Boor & Co. é — supplied a by Messrs. Bolling & Lowe. 
b » А e British Aluminium Co., Ltd j » H C. Yeo & Co, 
e " " » „ Messe Thos Bolton & Bons. " k " " и n М Ashby, Limited. 
4 ” » " l ” T " " Sanders, Wake & Co, 
" » The rg ide G.-P.,and Teleg. Works Co Ltd n e ” » „ F. Ormiston & Sons. 
i a Мег. James & & Shakspeare. e н н » н Johnson Matthey а Oo, 
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BRITISH ASSOCIATION FOR THE ADVANOE- 1% is possible to com bina fno айтышы се PE — 
the 


MENT OF SCIENCE, BRISTOL, 1898. magnet of the switch operate by attraction on a lose of iron on 
` car. When the car is the switch cannot be held closed 
found possible In practice to sbtain very great working forces 
| се to о тегу 
 RLEOTRIO TRAOTION BY SURFACE CONTAOTS. DeC Ie VV 
Ву 8. P. Тномрвон and Mirus WALKER. | line amie А . the main object being 2: p Pon 
practicability о system u curves, 6 sa 
Read in Section G, September 12th, changes of 095. Out of Sail designs pines А upon the 
о к 136 ш . 
| т BO roved most successf 
(Concluded from page 542.) an iron plunger sliding in а vertical tube. If we take an iron 
A Lanes number of methods for series are due to plunger with exparded ends, like that numbered 2 in fig. 10, and 
Me. Р. O. Esmond, of New York. One of sim is | 
shown in fig. 8. Here no inter-connection is required | 


Main Cable 


| posi 

| solenoid on the iron head. Gravity being the only force upon the 

current being carried forward by means plunger it will, of courte, take up the position shown. If now, 

. a piece of iron is placed over it, as shown in No. 3, the 

к, and в of switch No. 1. plunger may be by the attraction between the two. 
The will In case a v plunger is used it is possible to su 


ma 
a very hea 
then pass to к, and thence by 9, of switch No. 2, through the winding pert of ita weight by merel increasing the size of the lower 
A у & c 


oí 5 s n ve pt oe гое of 
whose movemen en dependent u re- 

twitches by means of an independent battery may be illustrated in senose of a mass of iron in its neighbourhood, and which cannot 
i an moved by the solenoid itself, even thovgh the magnetising cur- 
carries the iron up to the saturation limit. This has been 


converted into the operating part of the switch. Now, though the 
force of attraction is sufficient to lift а faifly heavy plunger ne 


Я upper head from the plunger by а short air-gap, and arranging 


Hl Ki | 
7777. à C3 79 
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х great acceleration п moving 
e | HEN a their motion. This is easily obtained by merely separating the 


2 


E MAN CABLE 
Fia. 9.—B8BwrroHms OPERATED BY A Ваттивт. 


EI and x, The explains iteelf. The practical details of a 
of this ‘have been brought to great е 
estinghouse Company of America. A branch of the Wash- 
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Fio. 11.— T'HoxPsom-WALEER METHOD oF HanrHING. 
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the ot up current from studs the road. matters so that the mass of iron comes over the switch before 
we review all these different methods, we see that the direct current is put through the magnetising coil. As soon as current 

r^ аран ai x Ferca WIR A пре oe while operating passes, the attraction upon the head is so great that the plunger gets 
somewhat le forces, have a element of safety, in the up a high velocity before the two come together, with the result 
fact that the forces cannot operate when the oar is not there. The the switch operates as though it had been hit with a hammer 
system in which the electro-magnet is in the switch itself, on the A very simple , shown in a subsequent diagram, can be 
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experiments. It would be a pity to hamper а part so simple in 
y ety of grid premen 
could be made dependent upon nothing else than the falling of 


upon, though 
there are some simpler modifications of it still under experiment, 
The , W is merely an incomplete sketch for a lantern 
slide, shows, in the first place, the cast-iron box which is laid in the 
street. This is surmounted by a gan-metal stud, s, faced with a 
pho hor-bronss wearing cap. The stud is insulated from the iron 

x by a shset of micanite. A non-porous road material is placed 
around the stud to make up the level. 

The box is filled with oil, which besides orming the function 
presently to be considered, maintains very high insulation through- 
out. The switch is attached to the stud, and comes away with it in 
one piece. Being only about 4 inches in dismeter, no difficalty is 
found in making a perfectly watertight joint. The next point to ocon- 
sider is the method of making electrical contact. The requirements 
of awitchpoints for disconnecting surface studs are the following :— 

When closed, the contacts should be of low resistance, and capable 
of carryicg 100 amperes easily. They should be sie кы of fusing 
or sticking in any way, and should require only a small force to open 
them. They should retain their shape and efficiency unimpaired for 
a long time without requiring attention. It will be observed that the 
current through the stud ceases as soon as the skate parts company 
with the stud as the car moves forward. Hence in the operation of 
the car as the INA plunger falls, it does not baveto the main 

y ceased. Yet although the switches are 


properly designed mercu 
used throughout these s ; 
The yoke of copper which dips into the mercury is supported by a 
brass tube, which floats in the oil, and fits loosely into a fixed brass 
tube, which acts as a guide. When the pinnger rises it takes the oil 
from under the float, which acoordingly 
When the planger falls the float rises. As the plunger moves quickly 
the oil has not time to leak past the sides, notwithstanding the very 
loose fit of the parts. Thus the force upon the yoke piece is very 
great, and at the вате time a long movement is ob : i 


l 


It will be seen from the diagram that three cups are employed; 


the two outer being connected to the main and the stud respec- 
tively. The main cup is enclosed in а metal sheath (not shown) 
permanently connected to earth, so that it is impossible for current 
to reach the stud except when the yoke is down. Now it will be 
seen from fig. 11 that when the plunger is down it earths the 
centre cap, so that if from any accident whatever the yoke piece 


Fia. 12.~—THompson-WaLkKER Duca or CONNECTIONS. 


fails to open the switch after a car has gone past, Ша риш te 
е stud to earth ren Бома the fuse к апа tho шып I 
not necessary to have any special m connec a 
switch boxes. Either shunt or series coils may be Be i In 
practice we prefer a shunt coil because the slightly increased 
expense is more than compensated for the smallness of the bulk. 
Oar connections are shown diagrammatically in fig. 12, which 
sufficiently explains itself. Only one skate is iru lir and this is 
in the centre of the oar. This gives much greater facility in going 
round curves than where two skates and two rows of studs are 


necessary. 

There are a number of practical details for which we have no room 
here, but which we hope shortly to bring before the Institution of 
Electrical Ergineers. Throughout the work upon the experimental 
line we have been indebted to Mr. О. E. Holland for many valuable 


suggestions. 


Reduction of Capital.—A petition for confirming a 
special resolution passed by the Monte Video Telephone Company 
for reducing the capital of the company from £220,000 to £160,000 
will be heard before Mr. Justice C 
at the Royal Courts of Justice, Strand, on Wednesday, October 19th, 


alls, and connection is made. 


, sitting as Vacation Judge, 


ELECTRICAL ENGINEERS’ SPECIFICATIONS: - 


By J. ALEXANDER MoLAREN. 


(Concluded from page 539.) 

Havmd now got through the preliminaries, we come to the specif- 
cation proper, which is divided into sections, and are generally 
arranged as follows ;— 

1. Boilers and accessories, 

9. Pipes. 

9. Steam alternator. 

4, Switchboard and meters, 

5. Underground work. 

6. Arc lamps. 


There are many points to be dealt with when — € 
vy, 


The Lancashire boiler is often B сегтз on account of ite storage 
capacity, but to get steam quickly it is necessary to keep a boiler 
always in reserve under steam, so that the time required to get it in 
commission is not more than would te wanted with a water-tube 
boiler when the water is cold. In these two boilers we have the 
different extremes. Quick steaming, no storage, takes ap little room 
in the one case, and slow steaming, large storage, uses much more 
space in the other case. A compromise of these qualities is found in 
a locomotive boiler. Boiling water in bulk as in the Lancashire 
boiler cannot be economical, especially under varying loads. The 
tubular boiler splits up the water, gives better h surface, so 
must be more economical, but its small spac & for water 
renders it more dangerous, and should the water be stopped 


eed no 
time is available to put matters right, and often the fires bave to be. 


drawn, whereas in the locomotive type we have a quick 
raiser, а fair storage capacity, and uses comparatively little space, 
while another advantage is tbat no brickwork or setting is wanted, so 
that, everything else being equal, it seems to fulfil nearly the con- 
ditions required. The question of maintenance and repairs requires 
some consideration. | 

In the Lancashire boiler the deterioration is fairly even, but it 
must not be forced. The t difference in expansion when a big 
fire is lit to raise steam quickly before the large masa of water is 
heated must do damage to the boiler, and it only requires this prac- 
tice to be repeated often enough to cause disaster. In the Babcock 
and Wiloox’s type the greatest trouble is the failure of the tubes 
owing to scaling. The caps on the sections opposite the tubes are 
dependent entirely on the thread of а screw to keep them іп posi- 
tion, this piece of design is often objected to by engineers. The 
weak part of a locomotive boiler is undoubtedly the firebox, bat 
when the water is good, and the box made of copper, it has a long 
life, and makes steam very comfortably. 

The marine boiler, as yet, is not largely used; it may be ке 


surface, 
necessitatin thick plates and a t amount of sta will 
A CUTE IC ED. 


cannot possibly be 
economical; they require to carry steam so far along the stroke to 
keep them from stopping, that the steam must exhaust not much 
under the initial pressure; whereas a pump which runs as fast м 
possible with a large fly-wheel has a much better chance, because 
the steam can be cut off earlier in the stroke and allowed to expand 
while the fly-wheel gives out its energy. The more cylinders abost 
a station the worse will be the efficiency, and it will always pay, when 
feasible, to work the pumps from the main engines. These slow- 
running pumps, with their little unjacketed, badly clothed cylinders, 
are nothing more or le es than mechanical parasites on the installation. 
There appears to be an opening for a good economical pump. A 
certain engineer, who, by the way, takes nothing on trust, tested his 
pumps properly as well as everything else on his station, and he go 
some positively alarming results. He found that the circulating 
water pumps required no lesa than 300 Ibs. of steam per pomp horse- 
power per hour. The feed pumps were much worre—the results of 
their tests are really unfit for publication. Consequently, he is 
77! ß dU CUIU aan 


* Read before the Yorkshire College Engineering Society. 
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all replaced, and they are quite new pumps. In the 
mme station they can turn out electricity with engines using under 
13 lbs. of steam per I.H.P., so that the phenomenal economy of the 
engines is to a extent counterbalanced by excessively wasteful 
feed and circulating water pumps. When buying his new pumps, 
the guarantees which were given bim were 46 lbs. of water per pamp 
horse-power for compound circulating pumpe, and 100 lbs. per pump 
horse-power for feed pumps. Injectors might often be used when 
cold water is taken for feed water, and the result cannot be beaten, 
as all the heat returns to the boiler. 

Pipes, as a rule, have a section of their own, and they need it. If 
there is any part of the contract that requires care in estimating it 
comes under the heading of Pipes,“ and many successful tenderers 
for this work bave afterwards regretted tbat their's was the accepted 
one. The fact of the matter is, you cannot put too large a price on, 
and without the price is a very one you are much better without 
it. It frequently happens tbat the firm which supplies the boilers 
ox engines gets the pipes as well, but sometimes it goes to an outside 
firm altogether, which makes it worse for them. Now, from the day 
tbe first piece of machinery is delivered until the station is керд pud 
completed the firm who supplies the pipes must have a man there 
practically all the time, not just a workman, but a capable man who 
can undertake the designing and arranging of the pipe system. Of 
course the pipe arrangement has all been laid down on paper. The 
makers of the different parts of the plant have been written to, 
and after many delays particulars of the position and size of every 

have been received, so that he gets all his pipes ordered and 

all the valves, and only leaves making up pieces at the end cf 
every pipe. Во far, all this can be done in the drawing office, but 
when the machinery turns up it will be found that many of the 
flanges are totally different to the sketches sent, sometimes the style 
of feed pumps has been changed at the last minute. The pipes have 
to be sup from any convenient place, and plumbers’ work, 

weh as аш pipes; staam trap drains, &c., has to be done, so that 

this work is considerably above what is considered to be the average 

workman’s ability. 

Although not so closely packed as the pipes on board a steamship, 
there is a good deal of complication and cross-coupling in this work. 
The main eteam pipes are either laid down in the well-known ring 
system, or are placed in duplicate to each engine, the latter being the 
more reliable plan, but also the most сше The ring system, 
however, with plenty of stop valves suitably placed, is safe enough 
for commercial purposes. Every boiler must have an independent 
blow-off running tothe sump. All engines and pumps must be 
connected to the con r,and must have valves to exhaust into 
the atmosphere when wanted, and where the condenser is an inde- 
pendent one, the pipes and valves increase in number. The pum 
must pump through the economiser, or direct to the boilers at will. 
They must have connections to act as fire engines when neceseary. 
The condensed water on its way to the hot well must pass through 
ail filters. Steam separators are plentifully distributed. All drains 
from the engines must be collected and taken to the hot well or 
sump. Jacket water must be taken off by steam traps, and led to 
the hot well. Steam traps are things engineers are very strong on, 
and are laid about thickly; it is quite customary for one engine to 
have four traps connected to it, and they are a greater source of 
trouble than almost anything else in the station. Then the pipes 
ќа which are rigidly enforced 
. as to the amount of heat which escapes ugh the 
lagging. In the case of an alteration and extension to the pipe work 
in a comparatively small station I know of, there are no fewer than 
70 valves to be m Bo it will be seen that it is not all plain 

e pipes. 
: Construction of Pipes.—The main team pipes are 
generally specified to be made of lap-welded mild steel. In the case 
of bends the lap must be in the neutral axis, the only difference being 
in the manner of fastening on the fianges.. And here we bave a great 
variety of opinion as to which is the best method. One way often 
used is by screwing wrought-iron or cast steel flanges on the pipe and 
riveting over the ends, and also brasing the other side of the flange. 
The principal objection to this is that the screwing weakens the pipe 
во much by nicking deeply into it, and there is too much room for bad 
workmanship to pass unnoticed. A good form of flange is made of a 
le iron bored out to fit on the pipe, and shrunk on, then 
to the pipe. Sometimes cast-iron flanges are used, and are 
strong. They are screwed on to the pipe, and sometimes 
well. Electrically welded pipes are coming into use, 
ir faults as well as the others. In welding anything a 
trust is put in the men who do it. There is here, agsin, 
opportunity for indifferent workmanship, especially where 
ins the pipe. The first cost of these pipes is large, ard 
order any special size of flange to suit existing flanges, 
for special flanges runs out to somewhere about £2 per 
is seldom asked for, excepting for bends. 
copper are put on exhaust pipes. Cast-iron, of 
Course, is the cheapest form of pipe, but the argument regarding 
bad workmanship comes into full force here. I do not wish to in- 
sinuate that the average mechanic is always on the look out to pat in 
bad and slovenly work, but pipes are often quite neglected all through ; 
is taken in the moulding, machining, and testing of the 
ar of an engine, but very often the pipes are never tested at 
To an iron-moulder a pipe is a pipe, it does not matter whether 
steam pips or a drain pipe, they get the eame care in moulding, 
y an accident has occurred through uneven thickness of 
objection to cast-iron is, that pipes do not always 
places properly, and the erector tries to pull them together, 
the flanges to the breaking point, and when one does 
without warning. Cast-iron, like everything else, 
is to be found at the General Electric Com- 
^henectaJy. They had wrought-iron piping with 
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cast-iron flanges and packed joints; the consequence was they had a 
gang of men constantly employed on Saturday night and Sunday 
repairing joints, so the engineer thought if he stayed at home and 
did not dee what others were doing he could not expect to get the 
best results. So be went to Boston, New York, and Brooklyn, aod 
several other places, and in the whole course of bis journey he failed 
to find a single plant that was not troubled with escaping steam where 
they were carrying high pressure; he then decided that he must use 
cast-iron pipes, and gave for his reasons :— 

1. "If cast-iron was good enough for valves, it certainly must be 
all right for plain piping, as i¢ was a much simpler casting to make 

ect.” 


2. J conclude that, by using cast-iron, I could cut the number of 


joints down to about one-quarter of what would be required by the 
' use of any other metal." 


The pipes he was dealing with were 14 inches diameter, steam 
preesure 160 lbs. The metal was 1} inch thick in the body, and 24 
inches in the flange. The flanges were bolted together by 20 bolts, 
14 inch diameter. This proved successful, and he was happy ever 
after.” The smaller piping to pumps, &c., is either of wrought-iron 
or copper, boiler feed pipes, wrought-iron, but not always, as at the 
Yorkshire House-to-House station they are cast-iron, 4 inches 
diameter. Occasionally overy detail is given as to how the pipes 
should be made, and here is a porticn copied from a specification :— 
“The steam pipes, of steel, shall be made of plates 31 inch thick. 
(I suppose # inch, which is % inch more, would not do.) The angles 
of flanges 1j inch diameter in the body and 14 inch thick. (ij is 
known in une еһорв as +, inch under 1 inch, and, to say tho least, it 
is strange why { inch should not do.) Trey must be faced on the 
surfaces and the edges, and bored for the bodies of the pipes, with 
slightly recessed spigot and socket joint. The flange shali be secured 
to the body of the pipe by 16 rivets, 3? inch diameter, and the flanges 
bolted together by 11 j-inch bolts. Тае stop valve shall have 
wrought-iron cross-bars and pillar bolts with spindles, glands, valve, 
and seats of gun- metal. Тһе cross-bars shall be shaped in a alotting 
machine (and not turned) and chased to receive the screwed spindle. 
All bolt holes shall be bored to the correct sis, and all bolts s be 
turned throughout their entire length and at the point, and faced up 
under the head. All nuts shall be truly faced, and shaped both top 
&ud bottom, and finished brigbt. The pipes shall be fitted accurately 
together, so that the flanges shall come metal to metai without 
straining, and the joints shall be made without any kind of 
rings, and the flanges shall be screwed practically metal to metal and 
made perfectly steam and water tight. 

In tnis case it will at least be admitted that pipes have had 
some attention paid to them as to how they should be manufactured. 
In going through these specifications it is often amusing to notice 
how comparatively trivial details are gone into thoroughly, and the 
most important parte scarcely referred to. You can always tell one 
prominent electrical engineer’s specifications by the size of stop valve, 
where he stipulates 18 inches is his favourite siz», and it does not 
matter much what sizs 709 make the cylinders as long as you supply 
an 18-inch stop valve whevl. One would think that in the specifica- 
tion I just quoted from regarding the pipes, that everything else 
would be dealt with similarly, but such is not the case. The oon - 
necting rod had to be б feet 8 inches centres, but the stroke of the 


engine was never referred to. You could make that what you liked. 


It is aifficult to say what special virtue there is in a 5 feet 8 inches 


connecting rod, evidently it is quite regardless of the stroke. If this 


specification had come from a manufacturer, the conclusion that 
would’ at once be arrived at would be that he had some old ones to 
use up. ` ' : 

En ines —As almost of engine is being used for the pro- 
duction of electricity, 16 will not be amiss to look for the reason of 
this, to consider some of the leading characteristics, and to come to 
some conclusion as to which is the best kind. There is no other class 
of engine of which so much is required. It must be an engine that 
can be relied upon to be always fit for work; it must be able to start 
up quickly, to run for long periods without stopping, and above all, 


to run steadily always, no matter how the load varies, which it does 


to a great extent, anything from th full load to 20 per cent. over 
load can be expected daily. When compared with a locomotive, we 
find that the engihe onlv runs from two to three hours at a stretch, 
then has a long atop, and once & week is overhauled in the 
shed; if anything goes wrong, such asa bearing getting hot, it can 
be eased up or stopped altogether without causing much inconveni- 
ence; but the electrical engine cannot be stopped, when perhaps a 
town is depending on it for its light. We often hear of the wonder- 
ful performances of marine engines, making runs out to Australia 
without stopping; but by the time they get near the end you will 
find glands blowing hard, water flying about all over, big ends 
knocking like steam hammers. I have known the engine room 
to be so full of steam, that the chief engineer, when coming 
down the 5 ке ed the нош when кые 
8 up, ап i . ere must be no escape o 
velie in the electrical engine, as any moisture on the 
alternator is deadly. For the same reason water must not 
be used for cooling bearings, and great care has to be exercised 
in designing the oiling arrangement, so that more can get 
on to the machine. The standard mill engine has a much easier life, 
ractically constant, one or two men look after it con- 
stantly, while every Sunday it is available for repairs. It would be 
rash toeay what will be the future standard type of electrical engines. 
The marine engine has come through its period of evolution from the 
steeple, beam, side lever and horizontal to the present day inverted 
type, which has no rival. The mill engine is invariably the heavy, 
slow running Corliss engine, and is also unassailable. While the 
engine for electrical work as yet has no recognised form, every kind 
is being used at present, and are undergoing the process which leads 


to the surviva! of the fittcst; very often in the same station you will 
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RESEARCHES ON HIGH TEMPERATURES 
AND THEIR PRACTICAL EMPLOYMENT. 


Ax important paper has recently been published by Gold- 
schmidt in tho Zeitschrift für Hake в, in which he 
briefly reviews previous works on the use of aluminium in 
producing igh temperatures, and then describes the method 
з adopts. Ав is well known, an extremely violent reaction 
place when aluminium unites with oxygen, the 
ape temperature of based Беру зру eg 8,000? C. 
n order ) to make use o temperatures 
thus obtained, the’ chief difficulty is so to moderate and 
control the reaction that it will perform the required work. 


the preparation of metallic chromium 
e with powdered V 
be dveroome by applying at any convenient point a small 
q | tit of а ixt of e о |. . 


reducible oxide, or preferably a peroxide. Lead oxide, 
copper сы pec and many other sub- 
stances may be employed for this 


only precaution which 
oxide to be reduced must be presen 


ions. In the 
n of a mixture 


of aluminium any convenient oxide may be utilised for 
heating only (welding, &o.), or, secondly, the 
reducing power of aluminium at a high tem may be 


On the: of the small ö ‘of the aluminium 


mixture is laid а small 


‘powder with a more easily reducible oxi „апа 2 to which is 


: hot and ready for forging. —— un MN 
In a similar way 1 inch iron pipes may be hard ‘soldered 
at an estimated cost of about 2d о 

together. joint so obtained 
is | the pieoes through 
at the joint. It is claimed that such a joint is better than 


experiment may Бе easil 

el Holes may bə made through j-inch 9 
plates by igniting some of the ting mixture on them, 
and adding more, if necessary, as soon as the reaction has 
In order to rednoe chromium from ita oxide, & mixture of 
this le wdered aluminium is made and introduoed into a 
crucible 


= 


slag (alumina) produced in the furnace may be recoaverted 
into aluminium and used over and over again, or it may be 
used for polishing, since it possesses certain advantages over 
e 


Almost all metals may be reduced from their ozides in 
e way, and the yield nearly 5 ne шкы 

оув, 6.7., “chrom-manganin,” ооррег-о um can 
itio be Ет The sl Кош tlie furnace contains 


minute rubies, which owe colour to chromium. 
For the preparation of pure metals it is necessary to use 


ure aluminium ; but for heating purposes only, crude (50 
a cent.) aluminium may be eem Bac Besides oxides the 
ory-salta of certain metals may be reduced in the same way. 

author looks upon aluminium as a “heat accumulator,” 
5 perdes transport it, and oy са осо wien 
oxygen wherever necessary, an amount 
corresponding to that which was originally required for M 


preparation. : 
The above is an abstract of an artiole which may be ооп- 
sulted in the Zeitschrift für Elektrochemie, iv., (21), 494. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


other blooks other for rece! d 
1 ang оа rur o eum 
е сат a. | 


“An improved cell switch.” H. J. F. Vorar and J. A. 
в. Dated September 26th. ((Complete.) 


20,458. “Im in the generation, supply, and transmis- 
sion of electricity." J. H. BARKER. Dated М тА 
20,469. ч 


te in for U , 
e e ре Не, ртт, р 


ber 28 
20, 496. “ Improvements in insulators for telegraph wires and the 
. like.” J. Tavrom and W. TaxLom. Dated September 28th. 


20,523. “ Life saving spring bolts as applied to railway trains b 
; ‚ Dabok September N. 


^ meam or electricity." A. J. Dun 


90,538. “Improvements in standard cells for small electric cur- 
rente" nun Bros. & Oo, Ілр., and E. Е. A. Овасн. Dated 
September 28th. |. 


20,581. Electro - magnetic mechanism for actuating 
valves." J. MoLanmwm and Н. MoLammwm. (E. W. Nayler, . 
Btates.) Dated September 28th. 


m 
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20,599. ‘Improvements in, or relating to, electrically-propelled 
vehicles.“ R. W. BLACEWELL. Dated September 28th. (Complete.) 


20,621. “Improvements iu, or relating to, automatic electric 
switches.” О. TURNBULL, Jun. and G. 8. Peck. Dated September 
80th. 


20,625. “Improvements in means appertaining to the electric 
‘haulage of vehicles.“ W. T. BuirH and J. W. AsrLEsY. Dated 
September 90tb. — 


20,661. Improvements in and connected with distribution con- 
nection or terminal boards for telephonic systems." M. Byna and 
F. G. BELL. Dated September 30th. 


20,672. Improvements in or relating to arc lamps.” Т. BODER- 
LUND, Dated September 30th. 


20,677. Apparatus for starting electric motors.“ G. BULLOCK. 
Dated September 30th. (Complcte.) 


20,689. “Improvements in electric magnets or magnetic fields.” 
О. M. Jounson. Dated October 1st. 


20,734. “Improvements in or relating to telephones and mierc- 
phones.” Б. HAMMBBSTEIN. Dated O-tober 1st. 


20,39. “Improved feed mechanism for arc lamp carbors and 
carbon hclders." Т. SopzBRLuUmBD. Dated October let. 


20/753. “Improvementa in alterrating current motors" W. 
LamopoN-Davizs Dated October 1«t. 

20,759. “Imprevementa in the construction and working of 
electric arc lamps." La-SoorzrTs Lrs Fis D'AporPHB Movoim. 
Dated October lst. (Date applicd for under Patents, &c., Act, 1883, 
Sec. 103, April 2nd, 1898, being date of application in France.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Coptes of any of these Specifications may be obtained of Messrs. W. P. 
Тномрвон & Co., 322, High Holborn, W.O., and at Liverpool, 
Manchester, snd Birmingham, price, post free, 94. (in stamps). 


1897. 


88. "Improvements іп or relating to cathodes in galvano-plastic 
or electrotyping processes.” A. Јоглви. Dated January 186, 1897. 
The cathodes for use in electrotyping are coated, before use, with a 
mixture of plumbago and and a ile liquid such as essence of 
turpentine, bensine, petroleum essence, petroleum, alcohol, xylol, or 
the like, to which may be added, to give hardness and adhesion, 
reain, colophony, gum arabic, yellow wax, paraffin, Canada balsam, or 
the like, 2 claims. | | 


. 203. “Improvements connected with accumulators or secondary 
batteries in electrically-propelled vehicles.” С. RopmmBunc. Dated 
January 4tb, 1897. Relates to electric locomotives and motor 
vehicles. When batteries are employed for driving the motors in 
parts of the line not supplied with conductors, they are charged by 
-connecting them ар in series with the motors on those parts of- the 
line where the conductors are placed. Pref ‚ е batteries are 
Jin two parte, and may be connected as shown on the different parts 
of the line, but other arrangements with a single battory are also 
described. 1 claim 


2,445. “An improved thermometric electrical circuit closer.” 


G. Н. Zar. Dated January 20th, 1897. Relates to a mercury. 


thermostat which can be set to close an electric circuit at any re- 
quired temperature in order to actuate a fire alarm or temperature 
-gegalator. The tube from the mercury bulb is divided into two 
branches, into one of which one terminal of the electric circuit is 
introduced, the other terminal of the circuit being introduced into 
the bulb. The board on which the thermostat is mounted turns опа 
pivot. By setting this board at the required angle by means of а 
scale and а pointer, the mercury can be caused to make contact 
with the pointer at any required temperature. 3 claims. 


7,189. Improved means for supplying current to electrical 
cars" M. Orr and A. Br;BERMANM. Dated March 19th, 1897. 
Relates to electric rmilways: projections on the wheels depress 
spring pins in tbe rail into contact with an insulated conductor so 
as to complete the circuit. 3 claims, 


20,668. “Improvements in electrically-operated jigging ma- 
chinery." A. BEgGTHEIG, Н. Мпдон-Үосна, and A. Brown. This 
is a machine to produce the close settling together of particles, such 
as tea, without direct pressure, by jigging them over a sieve bottom 
by electrical means at an exceedingly high speed of pulsation. To 
produce these rapid pulsations, either the intermittent attractions 
of an electro-magnet against spring reaction are used; or else apply- 
ing opposing intermittent magnetic attractions to the jigging frame. 
4 8. 


20,669. “ Improvements in or connected with automatic brakes 
for electrically-driven machines." A. B. BLockBory and W. L. Вроссе. 
Dated September 8th, 1897. An electric motor is connected to the 
driving gear through a mechanical clutch; having a predetermined 
amount of backlash. When the motor is running normally and 
transmitting power, the driven part will follow with the backlash 
behind it; but if, while still running in the same direction, the load 


trolling 
dynamo and also with a secondary battery placed in tha 


on the mechanism become negative, the speed 
will increase beyond that of the motor, and 
previously been lagging will now lead, and 
generator. 6 olai 


E 
Fi 
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1898. 


1,849. "Improvements in electric railways on the conduit т 
N. Н. BALFOUB and E. W. BSurru. Dated Jan 23rd, 1898. 
Relates to electric railways and tramways with contacts ot 
sectional conductors, which are connected to the main conductor by 
a trolley running in an enclosed circuit, and kept in touch with the 
vehicle by electro-magnets. The cover of the conduit is built up of 
transverse iron bars separated by non-magnetic material and held 
tcgether by bolts. These bars complete the magnetic circuit between 
the trolley and the vehicle. The road contacts or sectional. con- 
ductors inside and outside the conduit may be attached to thé cover 
or otherwise placed. 8 claims. 


10,557. “Improvements in, and relating to, electric furnaces.” 
T. Jackson. Dated May 9th, 1898. A combination of blocks and 
ploge of fine platinum coils encircling the respective parts of an inner 

ell, composed of а compound of fireclay, so that any part of the 
whole inner shell may be brought into requisition. There is also а 
method of go the furnace, so that any 1 of the 
whole may be h separately or simultaneously. 3 А 


10,585. "Improvements in elec!rical resistances.” Tus Cumursos- 
ELEKTRISCHE FABRIO PROMETHEUS GESELLSCHAFT NUT BESCHANETER 
Harruwme. Dated May 9th, 1898. Electric resistances, consisting of 


10,599. “ Improvements in electrical devices for igniting liquid 
burners" Тнв REFOoRM-PzTROLEUM-BELEUCHTUNG and E. War 
HaGEN. Dated May 9ch, 1898. When this invention is used with 
a lamp, a semi-globular receptacle is used in which ie placed an 
electrical contrivance capable of generating and maintaining an 
electrical current of predetermined strength. This receptacle bes 
a removable top, which is provided with а similar depression in ів 


sion and vertically movable is a second electrode. These two 
g a depending projection on its lower 
side which fits the depression of the receptacle cap. Oa one side of 
this reservoir is a vertical opening formed in the upper surface of the 

these openings and engagiog the eleo- 


electrodes form the of а galvanio element. Above 
: Bereit with 


generator top; paming through 
trode at Ae die sd ie a posi sustained N on by 
urner ie mounted 


a spring. On the upper side of the reservoir а 

with an igniting spiral near its wick. The burner bas a spring oot- 
nected with it that has electrical connection with the generator. 
9 claims. | | 


May 4th, 1898. А ceiling rose is provided 
with an insulating fo or sécured on base to 
separate the connecting plates. The flexible conductors are 
through рез песе in the partitien, and, through V 
openings in its sides to the connecting plates. 4 claims. 

.. 13,709.. ч Improvements in or relating to the electric d 
FCC 
е electric energy is gen on a mo wer | 
supplied to motors distributed over the whole Е train. 


BEE 
T 


ot 
There are two separate controlling ach peeves wi 
apparatus in which oon bars are conneoted 


wer station, by means of a conductor provided with 
between tho cam: ‘The м contacta of both the 


| 
4 f 
| 
75 
| 
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car, or, after removal of respective contact bars, be utilised to 
nect to the motor conductors of each separate car for the purpose 
attaining an easily controllable and simple аго of 
and thoroughly reliable and extremely economical actuation. 


19,709. “Improvements in electrical generators.” Р. А. 
EMMANUEL. Dated June 21st, 1898. This invention consists in 


al 


this fluid to escape into a metallic receiver. The 
elec enerated by the fluid h the spisal coils ie 
then caused to induce a secon current in of a conductor 


surrounding the generating coils and receiver. 20 claims, 


13,960. “ Electrode for accumulators.” Н. Damm. Dated Jupe 
23rd, 1898. An electrode on a frame of lead wire web, which serves 
as a support to the effective or active mass of the electrode. 1 claim. 


the epring. The mouthpiece -is removably attached to the = 


mitter and insulated from it. It is connected to ita base by means 


a forked sliding piece, which carries опе of the terminal wires. The 
fork takes into a groove on the stem of the instrument. 4 claims. 
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O ON HN S: и THE SUPERSESSION OF THE 
Bperesssion 26 the Trolley "ET TROLLEY. = 
n in Voltage in Shunt Wound Dynamos (lustrata ^ 888 | | О 
An Improved Blectrolytic Stand d ‚© КОШ... — . | : | 
Notes on Oommutator Design (ите e 05 „ OA А Anm thrill of surprise may have been felt by readers of 
Electric Belts in America . ses i L i^i .. 596 
The Glasgow Cable Railway — 588 the Westminster Gazette last week when they read the 
Mig ny? Tp E а cum ita ssy declaration of the doom of the trolley from no less an 
— es o. 688 
dy op sanis з Paca 8 oe og htamen „ ‚мө authority than Dr. Silvanus Thompson. It was not the 
Business Notaces, &c. . м. 590 only paper in which the Doctor enacted the rôle of the pro- 
аен. of T 5 эы ate (a E hus) o - phet, for we recollect seeing a similar statement in one of the 
из. ee ө Ж са. „great Lancashire papers. The hostile attitude to the trolley 
M i Receipts | E - - — E - - вз and all its works is shown in the last, lines of the letter pub- 
MORE C: VVV 609 lished in our London contemporary. Says. Dr. Thompson: 
The Oldest Steam Engine in Existen .. ^ ..  .. . 611 “If in Monaco electric cars can be run without overhead 
— Dad кы чене. с oom m TE wire, and without a alot in the roadway, or a conduit under 
Water Softening ecce ө се . c8 GEL (he slot, it is certain that they can be run in England also. 
Electric Lighting in Marylebon e. 612 , ji) 
New York Tramway Married 612 In fact, a short line on private ground is running in the 
An Odd трее Frequency of Alternating Currents $14 north of London. London has done well to wait for some. 
Reviews: nn Boilers and their Heat Eflciency өзө 2 thing better than the overhead trolley wire. But the slot 
Second Stage Mat Mel н 6156 conduit ія not the alternative nor the best alternative.” The 
rf that шшш ишы ia, whab ia tho Desi мшш 
! . _. tive? The answer is given clearly and emphatically in the 
| . Pall Mall: Gazette of the 18th inst, wherein is described 
THE with much garniture the Thompeon- Walker surface contact 


system, which shows that there was more in Dr. Thompson'n 


ТШТ ELECTRICAL D 


. waste any time by traversing the, non-technical statements 


letter than appeared on the.surface. We, are not going to 


of our contemporary, it is obviously in the hands of its 


writer, who has apparently considered the subject of tram- 


way traction with the open mind that ee from 
a limited knowledge. 

Nor do we wish to condemn off-hand the system invented 
Mr. Miles Walker. We believe it 
has—and Dr. Thompson will forgive us for saying ао—коше 


“ingenious features, So also bad Lineff's, the Olaret- 


Veulliemer, Kent & Pringles's, the Westinghouse, and the 
host of others which were expressly invented to supersede 
the trolley. There is no branch of electric ‘propulsion that 
presents more allurements to the inventor than the surface 
contact system, and scarcely no subject has called for a 
larger number of patenta.. They lie, for the most part, 


decently interred in the recesses of the Patent Office, albeit 


occasionally disturbed by some eager inventor, anxious to 
know if he has been anticipated. For all we know, the 
field in the north of London may be the cradle of the future 
universal system of electric traction, and Prof. Thompson 
may, by the aid of his invention, sweep away the “hideous 


erections” of to-day. 


. But when he declares throngh the medium of the newr- 
papers that the trolley is doomed, he ought to tell thé public 


why be thinks so, considering that of 204 companies in 


Earope, 173 employ the overhead system, and only 


eight are worked from underground. It is no new 


experience for an inventor to take an exalted view 


of the product of his brain, and we see no reason to 


acquit Dr. Thompson of taking an exaggerated measure 
D 


— ———— 
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of his invention. When the system, which is being tried 
in а field at Willesden, has convinced experts of its utility 


under practical every day conditions, there will be a 


boundless fi:ld for it to exploit. | 


It has been an uphill struggle to convince the public - 


authorities of this country that the overhead wire system ів. 


neither so dangerous nor so unsightly as many have 
declared it to be, and many have, in spite of conduite, 
and notwithstanding surface contact systems, declared 
themselves in favour of it. Only on Tuesday, at the 
meeting of the London County Council, the Rev. Fleming 
Williams spoke of a recent visit to Halifax, where the 
overhead system was in use, stating that he went there 
prejudiced against it, but now, from practical experience, 
approved of it. No one argues that it is perfect, but 
the method which is going to supersede it has to convince 


the army of practical men who have been responsible for 


the 80,000 miles of overhead trolley which exists to-day. 


Dr. Thompzon’s utterances may be useful to such bodies as 


the County Council, the majority of whose members haye a 
rooted aversion to overhead wires; but though it may help 
to stave off such systems for London, we do not think we 
shall be brought any. nearer to а surface contact method. 
The former has proved its utility and its limitations, but the 
latter has not. О | 

Still, as we shall probably have examined the system 
before our next issue is published, we will reserve any 
remarks on mercury switches, relative costa of conductors, 
and permanent ways sine die. 


IX the winning of metals, as is well 
Electricit dthe . 1 iti | 
Utilise lon ct Waste known, immenge quantities of waste pro- 
Products. 


in practice to obtain more than a moderate 


percentage of the metal from the ores and much of it is lost. 


ducts are formed, It is extremely difficult, 


Bat there is another direction in which vast masses оѓ. 


material are produced in metallurgical operations which 


cannot be utilised, and the great slag heaps which are to be 


found in the vicinity of blast furnaces tell their own story. 


Ok late years some attempt has been made to convert slag 
-into bricks, mortar, and cements with some success in Ger- 
many and America ; but little effort has been made in tbis 
country up to the present. A means of dealing with the 
slag has recently been discovered by H. L. Hartenstein, 
a metallurgist of Bellaire, Ohio, by which the waste 
products from metallurgical furnaces can be utilised. 
Molten slag is mixed with very finely divided carbon (coke 
dust), and subjected to the action of & powerful electric 
current, whereby the carbon and the oxides in the slag react 
to form carbides of calcium, aluminium, and silicon, The 
mixture may be made cold, and reducing gas may be in- 
jected whilst it is being. heated electrically. Or the carbon, 
suspended in the waste gases from the blast furnace, may be 
injected into the molten вар. Three parts of slag shculd be 
Incorporated with one pert of carbon. The operation is 
conducted in a rotatory converter, mounted on hollow 
trunnions, and divided into two compartments, so arrange d 
that by the rotation of the veesel, the fluid charge may be 
run from one to the other. One of these compaitments is 
provided with tuyeres communicating with the trunnions ; 
the other has electrodes, through which the current is in- 
troduced. The blast pipe j 


powder into the blast. 


tuyeres The molten slag is introduced into, and the fluid 
carbides are poured from the converter, through the nose. 
We recently heard of. another process for introducing carbides 
which is being exploited by J. Landinof, Stockholm. The 
pulverised raw materials of the carbide which it is desired to 


outside: the trunnions is fitted 
with a hopper and a rotating feed for introducing the toke- : 
One trunnion may be used with 
reducing gas and one with air, the gases being mixed at the 


_ ont preliminary 


. Polarisation of Electric before the 


- 
E 


produce (oxide or carbonate of lime and carbon in making 
carbide of calcium, silicic acid and carbon for carbide of 
silicon, and во on), are mixed together with the addition of 
а proportion of tar or other raw material containing hydro- 
carbon, and are formed into briquettes by heating and 
pressure, with or without the addition of some flux contain- 
ing the substance the carbide of which is to be produced; for 


instance, calcium chloride in the case of calcium carbide. 


The uniform mass thus produced is introduced, with or with- 
heating, between the carbons of an electric 
furnace, the electrodes of which may be made movable about 
their longitudinal axes to obviate their slagging together 
with the bloom formed. | 


Pror. CHUNDER Bose in а paper read 
Royal Society last March, 
described further experiments on the 
polarisation of electric radiation by lamellated and fibrous 
structures. He had shown in a previous communication 
that a pair of books may be conveniently used as a polariser 
and analyser, the layers of leaves transmitting only rad iat ions 
polarised in their own plane. In this paper further details 
are given of the construction and use of s convenient polari- 
scope on these lines. He had previously found that a bundle 
of parallel fibres, such as jute, held at an angle of 45? with 
the direction of radiation, produces Spa 5 
velocity of propagation in planes o the 

different from that in planes at Tight angles to them. 11 
the bundle be placed so that its fib-es are parallel to the 
direction of radiation no effect is produced. He now 
shows that if the last bundle be twisted, forming such s 


Radiation. 


structure as a piece of spun yarn, the plane of polarisation 
is rotated, the direction of rotation changing with the sense 


. of the twist Such a bundle has no polarity, its 


are identical at the two ende, it may be reversed in direction 
without affecting its action, and similar bundles in all possible 
directions will produce rotation in the ‘вате sense. - Space 
through which the radiation is being transmitted may be 


filled with such bundles, and their action will be additive. 
Ik the radiation after passing through a space filled with 


such bundles were reflected #о as to return through them, the 


plane of polarisation in the second passage would be rotated 


through the same angle as in the first passage, but in the 
opposite sense, во that it would finally emerge polarised 
in the same plane as that in which it“ entered. If 
the radiation passes through two equal bündles twisted 
in opposite senses, the two neutralise one ancther's actions, 
and ерше emerges as it entered So if the sace be filled 
with bundles, one half twisted in one sense, the other half in 
the other, the resultant action will be nil. Prof. Bose 
observed that this structure is a very perfect analogue of the 
action of the two varieties of eugar.: Dextrose tnrns the 


plane of polarisation of light ів опе. direotjon, levulose in 
the other, while an inactive variety -may be obtained by 
mixing the two. The comparison is of great interest, inas- 
much as no mechanism had previously been suggested. by 


which, without any molecular polarity or crystalline arrange- 
ment, which could not be zupposed to occur in a liquid 
solution, rotation of the plane of polarisation could 
be obtained. Prof. Bose clearly distinguished between 
the two cases in which rotation of the plane, oocurs. 
(1) The rotation induced by magnetic field: this rotation 
among other things is dependent on the direction and in- 
tensity of the magnetic field, and is doubled when the ray 
is reflected back. (2) The rotation produced by saccharine 
and other solutions, when the rotation is equal in all direc- 
tions and simply proportional to the quantity of active 
substance traversed by the ray. The rotation in this case is 
neutralised when the ray is reflected back. It is not difficult 
to see how the first effect can ba produced on the sert of 
hypothesis used by Prof. Poynting to explain the Zeeman 
effect, See articles in ELECTRICAL Review, October 7th 
and 14th), and by Prof. Fleming to explain the magnetisa- 
tion of iron; but Prof. Bose has been, we believe, the first 


Й 


to suggest à mechanism which might produce the second 
effect. This mode of attacking the 


oblem of the fine 
constitution of matter in relation to light, by means of 
coarse structures and radiations of comparatively long wave 


length, promises farther interesting resulta, 


- „ 
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DROP IN VOLTAGE IN SHUNT-WOUND 
DYNAMOS. 


Waitine to the New York Engineer on this subject, Mr. 
A. R. Curtis says :— 

* Perhaps one of the most puzzling questions to the 
ordinary station superintendent or engineer is why the voltage 
drops in a shunt-wound machine as the load inoreasee, and 
why cutting out resistance in the fields brings the voltage up. 

“The three primary factors which ine the number 
of volts which a dynamo is generating are the speed, the 
number of conductors (amount of wire on the armature), and 
the strength of the magnetic field as set up by the field coils. 

“Right away then we cah account for a part of the dro 
since we know that all steam engines and water wheels wi 
slow up slightly with any increase of load. ЭЕ 

“ After an armature is once wound the amount of wire on 
it, of course, is fixed, sd that this does not effect the voltage. 

“We must look for £he main cause then ih a deerease of the 
strength of the field. For convenience the strength-of an 
field is measured by the number of magnetic lin 
flowing out of the north pole into the south just the same as 
we measure the strength of a current by the number of 
amperes flowing from а positive pole to a negative pole. 


Arrows passing straight scrosh the machine re вё the máin- ÍT ‘ 
lines. The small Сн seq gar er E 


resent end oí 


amature тазы кане eee et ee 
“' Теве lines, of course, are set up by the field coils which 
Ж ene шок] pe pm йн Ags x 
m V . 
i & two-pole machine perpendicular to aft. 
The ends of the wires on the fields and on the armature are 
shown by the circles. · | 


"Those which have orosses in them represent wires in 
Which the current is flowing away from the observer and 
those with dota in them represent in which the current 
is flowing towards the observer. 
shows the directions of current and of rota- 
tion of the armature when the machine is generating current, 
and with the brushes set on the line, a B. 

“This line, д B, is called the line of commutation, and the 
currents in the armature on either side of this line always 
атага ао 
“The on: nearly all dynamos are shifted ahead 
шыц no sd with all ауншы (A are шы 
there are а certain number of conductors at the top wj 

at 


Nom notice that these conductors form just the same as 
в third field coil which always aota just opposite to the main 
field coils. Ав the current in the armature increases, the 
demagnetising effect of these conductors increase, thus cutting 


. “Bat the drop in the voltage due to this, decrease 
in the speed will cause а still greater drop in the voltage due 
to the following reason :— 


which, being a. 


4 


“Shunt fields are connected across in parallel between the 
two terminals of the dynamos, and hence the current flowing 
in them will depend upon the differenoe in voltage between 
these terminals so that this first drop (as it were) in voltage 
cuts down the current flowing in the field coils, which in turn 
lessens their magnetising power, which in turn drops the 
voltage still further. — ` | и | 

* Again, as the load increases the whole machine gets 
warmer and this increases the resistance of the armature, 
tof the whole circuit, drops the voltage 
slightly and same heat increases the resistance of the 
0 coils, thus again decreasing the current flowing through 

em. | 

“ The immediate effect of an increase of load then ія :— 

41. Drop in . 

* 2, Decrease in strength of fleld. 

* 8, Increase in resistance of armature and field coils. The 
secondary effect of all three of these is to drop the voltage 
and this drop acts to cause still more of a drop. 

“ Cutting ouc resistance in the circuit with the field coils 
simply allows more current to flow through the field coils thus 
increasing this etising effect sufficiently to bring the 


Mos up to what is wanted. 
“ This means that the field coils were made stronger than 


was neceesary when the dynamo was built." | 


AN IMPROVED ELEOTROLITIO STAND. 


THOSE who do research work in electrolysis have felt for 
Some time the need of an improved stand. Dr. Hugh 
Marshall has sucoceded in supplying this want, and at a 
recent meeting of the Scottish Section of the Society of 
Chemical Industry he exhibited one of these new apparatus. 

The improvement in the electrolytic stand consists 
primarily in the method of ing connection with the 


. electrodes. In most stands the connecting wires are brought 
directly to the supporting arms, which are insulated from 


one another by means of glass rod forming part of the 
supporting rod or of one of the arms. The wires in such a 
case are very apt to get in the way, especially when space is 


projecting pins which fit into corresponding holes in 


alate. eee be is fitted with a vulcanite 
collar through which passes а brass rod 15 inches long. 
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Above the collar this rod has a diameter of f inch; the 
remainder is only about half that thickness. The narrower 
portion axially right throngh the brass tube and 
throngh a hole drilled in the slate base near one end ; the 
under side of the slide is countersunk to allow of a brass nut 
being screwed on to the end of the rod. A binding, 
screw is fitted at the side, being 
held in position by s nut also sunk into the under side of the 
alate; it is connected with the central rod by means of a 
stout copper wire or strip also embedded in the alate, 
The other binding screw is fixed directly on the flange of the 
eer parts f the aratus together the bo f 

Lo put the of the apparatus r the bottom o 
the flange is first covered with waterproof cement and placed 
in position over the hole in the base; the vuicanite collar is 
inserted into the upper end of the brass tube, and the rod 
passed throngh so that its shoulder rests on the collar and 


the screw end fits into the hole in the slate; the loop of the 
connecting wire or strip is placed over the end of the rod, 


and the nut finally screwed tightly on, binding all firmly 
together, The lateral screw is fixed in 
manner, after which the hollowed out parts on the bottom of 
the slate are filled in with wax or cement to protect the 
Th rem tons thro h the t principal 
e figures represent sections ugh the two princi 
of the apparatus—the vnlcanite collar апа the end of 


In this way the central rod is insulated from the surrounding 
tube and held in. position by the slate and the. vuloanite 


collar, and each of the support is connected with one of 
the terminals. electrode supports consist of a brass ring 
with boss fitting fairly closely on the brass tube, and of a 


brass rod with similarly fitting the upper ро the 
vertical rod. The cathode ring has the uzual small 
platinum studs to support the The extremity of the 
anode rod is com of a binding screw and wash 
clamp the anode wire. All non-contact parts are lacquered, 


or, better still, the whole external metal surface may be gilt 
latinised | 


or à | 

fne electrode supports can be freely moved about their 
respective parts of the vertical] support without the least 
trouble from the wires. The terminal connection being close 
together and in a fixed position on the stand, a flexible 


insulated double lead may conveniently be used for joining 


up. All binding screws are Post Office pattern. 
ы 


NOTES ON COMMUTATOR DESIGN. 


Br F. J. A. MATTHEWS. 


OonsIDERING that — к of direct current y ng 
and motors can now be bought with an efficiency of from 85 
to 94 per cent., and that by the iture of so many more 
unds a higher degree of efficiency can easily be obtained, 
perpe have now only two er ын to consider, first, to 
cheapen the cost. of production, and, кош, to improve 
the running and life of dynamos. th increasing 
rates and shop rx sain the .first seems px gine 
the cost of production g more pud have an up 
rather than а downward tendency in future; there is, 
however, ample room for improvement in many of the 
machines now on the market, but this improvement can only 
be brought about by paying attention to details. 

It is questionable whether in cotton mills, for instance, 
where the hours of lighting do not exceed 500 per annum, it 
is not more economical for the mill owner to purchase for 
less money a dynamo having a lower percentage of efficiency 
than pay a high price for a machine with an efficiency of 
94 per cent., as saving in ооа! is not commensurate 
during such short runs with the percentage set aside for 

ion and interest. But what is of the very greatest 

im is that the machine when set to work should ran 
ы hs repr gre E attention and юше] no sparking. 
his defect o ing, in a greater or less degree, із most 
prevalent in mill дулап, and yet if only one half of the 
attention devoted by designers to attempt to screw 1 per 
cent. higher efficiency out of the machine were paid to 


position in a similar 


er to 


details both in the drawings and also while the work was 
passing throngh the shops, very few complaints would have 
to be made on this account. 

The causes of sparking may be classified as follows ;— 

1. Faults inherent to the dynamo design, 

2, Faults due to bad setting of the brushes, 

8. Causes entirely outside the machine. 

4. Faulty construction of the commutator. 

5. Bad connections.. 

6. Commutator too small. 

In the present article we are more concerned with the three 
latter causes, and so may briefly dismiss the first three, 

1. These faults are, broadly speaking, two-fold: 

(а) Unsymmetrical winding; (b) too weak s field, and 
each denotes lack of experience and bad designing. 

2. These faults are again two-fold: (a) brashes not being 
diametrically opposite, and not on the neutral plane; in either 
case this is more a matter for the dynamo attendant, althoogh 
the designer should contrive to secure such a degree of finty 
of lead, that the lead of the brushes does not require to be 
altered with every slight fluctuation in the load; (b) the 
brushes not bearing on sufficient width of the commutator, 
the brushes should be set to cover one and s half sections, 
plus one and a half pieces of mica, Referring to fig. 1, 


PRR; plane of requisite reversal. 
Fra. 1. 


Where the brush covers one section only, the coil, o, just 
coming under tbe brush, is carrying current in а right-hand 
whorl; but when it reaches the position of the coil, 5, it will 
have to carry current in a left- whorl, as it will have 
passed from the y series into the z series of coils; therefore, 
while short-cirouited under the brush, the current must first 
die away, and in order to obtain kless commutation, a 
reverse current of the same as that carried by the 
2 series of coils must be generated in it. ‘Take the case of a 
commutator built up with 60 sections, and running at 1,200 
revolutions per minute, the time each section is under the 
brush is тууй part of а second, and we know that, in ac- 
cordance with Lenz’s laws, there will be a force opposing 


the dying away of the ourrent, and then a force the 

ured of / current in the ite direction, addin 
to which the оой must be exactly in the plane of requisite 
reversal; the time for all these forces to act is very short. 
It is not impossible to get sparkles commutation with 8 
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sections; here two coils are short 
in place of one, as before, with the result that the 
under the brush is very considerably longer; the 
e reversal will now lie through the centre of 
that the current in any ooil coming up under the 
have time to die away, and even a slight reverse 
i be in the coil before 
requisite reversal, Should, now, 


finotuation in the a p spark- 
with s similar 
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Having thus briefly at. these preceding causes of 
marking ish aro no do tote d ign and construotion of 
о agin ree t eal more fully тн 

ts which can, t to, be guarded against when 

is either designed 


built. N 
4. The conditions for a sound commutator are, that it 


Each of these two methods has its advantages and 


ita vantages. For the type shown in fig. 3 there сап be. 


length is required on the shaft, for nuta and 


ip with a conseqnent. saving in length of the sleeve and 


ке ee ae bars the sections 
can. be cut for connecting lugs from the inductors before the 
semmntator ends are turned up. On the other hand, the 
Ме of the commutator is short, for as soon as it has worn 


down to: A B, the brushes will rest on the rings, со; while 
with the type shown in fig. 4 the great advantage is the 
l Hfe of the commutator, which can now be worn 

to the very bottom ; the disadvantages being, first, the longer 


they are only variations of the mme 


length required on the shaft, and secondly, and more important, 
the greater amount of time in building up the commutator 
when made of hard rolled copper bars, as the various seg - 


seg 
ments have first of all to be put together, and the dotted 


part, D, fig. 4, must be turned off, and the whole taken in 


pieces again before the commutator Inge oan be attached, the 


mutator; what is of real importance is that the rings, о с, 

AU. cover the v's of the segments so as to secure a 
grip. | 

In а commutator with bars 14 inches deep, 6 inches long, 

8 inches external and 5 inches internal diameters, deus im 

tending 


1, 200 revolutions per minute, the centrifugal foroe 
to throw the bars outwards is equal to 2, 700 lbs., or with 


60 sections in the commutator to 45 lbs. per section. 
Between the collar, c, and the y of the sections some insulst- 
ing material must be , and even to-day many of the 


smaller makers use for thi fibre washers, one of the 
very worst materials possible, as not only is it h ооріо 
with consequent ing of hardness rigidity, 


ys 

slightly looses its hold the high centrif 
some of the sections to rise, and the result will be disastrous 
to. the commutator, rapid wearing sway and oscillation of 
the brushes, and development of flats owing to the sharp 

-and unevenness of the risen bars. The only sub- 
stances that up to the present have proved of any serviceable 
nature for these washers are either pressed mica or micanite, 
and idering that Messrs. Bergtheil & Young now issue 
an illustrated list of micanite commutator 
suitable for all sizes, and that the cost of these 
does not exceed the cost of fibre ones, there i 
no longer any excuse for the use of washers made of 
inferior substance. Another fault which may arise, and 
many oases has done so, with the use of fibre washers, 


Fs 


EB 


Fra. 5. 


[ 
1 


for the outer ring to loosen its hold, and the friction of the 
brushes causes the commutator bars to become inclined at an 
angle, instead of being el with the shaft, with the resalt 
that the outer brushes have a forward lead in comparison 
with the inner brushes; this is a owe which the writer has 
observed in more than one machine which he has been called 
in to inspect after some months of use. Even employing 
mios, or micanite washers, it is of the highest importance, 
in order to prevent subsequent slip, to see the nuts are 
well tightened up; this can only 
mutator heated after the first tightening ар, and upon allow- 
up 


. 3). securing 
in duplicate, or should alightly overhang the 
sleeve, so that the nut, F, securing the sleeve to the t, 
may act as a check nut. 

Another point of vital importance is to see that the com- 
al ate, uM boinas, or Alloys M He janes M iaa 

gs, borings, or as the presence 
in the commutator will cause rings of fire running round the 
commutator, and although in all probability this dust will 
soon burn out, and give no further trouble, Pain in building 
such s delicate piece of mechanism as a dynamo, a good 
manager will leave nothing, that is avoidable by the exercise 
of a little close attention, to chance. 
5. In order to prevent the formation of flats, owing to 
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some bars wearing away faster than others, it is necessary to 
secure the same dégree of hardnees in all the bare, by using 
a perfectly homogeneous metal; but copper being a metal 
that varies ғо greatly in the melting pot, the use of cast 
regments must be abandoned, and hard rolled copper subeti- 
tuted. The worat. of this is, that either the bars must be 
made to the top of the lugs and then turned down along the 
blade—which would make a thoroughly sound piece of work, 
but is too costly for any manufacturer to seriously entertain 
the idea of—or else lugs must be let in. The usual method 
is to make a saw cut at an angle of 45° and then let in a 
copper strip Ing, as shown in fig. 5; when this is done, it is 
most important that the connection at A should be thoronghly 
sound, as it is owing to bad contacta that а vast amount of 
heating arises in electrical work. The only method which 
recommends itself to the writer is to have a saw cut through 
the centre of the bar and solder, or preferably brave, the 
lug in, and then to drill and rivet it. | | 
6. Above all, the commutator should not Ъз too small for 
its work; it is frequently stated in dynamo коен, 
“no part of the machine to rise more than 70? Е. above the 
surrounding atmosphere at the end of six hours' run with 
fall load; this, as regards the commutator, is far too high. 
Take the case of the commutator referred to above; if this 
rises to 70° Е. it would tend to lengthen 0005 of an inch, 
and if the insulating ring is not thoroughly rigid it would 
give, and upon cooling the commutator would b» slack, and 


the troubles enumerated before would arise upon the nert 
If the insulating washers are ab:olutely rigid, then: 


ran. 
they and the sleeve, nuts aud end rings, c c (fig. 3), would 
have to withstand a etress of something like a ton to the 
square inch, and the consequences might be very serious, for 
while the whole might stand firmly together, atill the danger, 
with innumerable | ns, would be 
the sleeve giving way breaking, or else of the bars 
buckling in ube centre, when we should have the old sequence 
of evente, rapid wearing away of the brushes, owing tothesharp 
edges and the development of flats. Here, again, the good 
designer will leave nothing to chance, but will do away with 
all fear of danger by making a commutator of such ample 
section that the heating «ífects shall not cause any such 
rise in temperature. Even with a considerably less rise 
there will always be a etrain on the sleeve, and hence is seen 
the necessity of making this of gun-metal of ample section. 

As we saw at the firat;.a commutator is a most un- 
mechanical construction, judged from an ordinary engineer's 
point of view ; yet with careful designing and supervision 
daring construction, and in the hands of an attentive dynamo 
tender, there is no reason why this, which has slways been 
the weak part of direct current machines, should not 
thoroughly retrieve its character, which s little time ago it 
was fast losing. | | 


— — — 


ЕЧЕИ 


| ELECTRIC BELTS IN AMERICA. 


THE following comments, reproduced from the New York 
Electrical World, in regard to electric belt impostures in 
America, will be read with considerable interest by those who 
are acquainted with the of electrical quackery in this 
country; a a the electric body-belt branch of the 
business, hy does not our contemporary commence a 
righteous warfare in the camp of those who are responsible 
for the impostures ? The country which has done so much 
to encourage legitimate electro-medical science should hardly 
allow the quack to be eo rampant, while England is, for the 
€ tolerably free :— | 
“The oountry newspapers ing a circulation amon 

farmere, and the religious weekly having a circulation шо 
families, seem to be the principal places in which one reads 
advertisements of ‘electric belts’ for the cure of all kinds 
of disease to which the human frame is liable. As has been 
pointed out recently in these columnr, it seems to be the 
duty of the electrical press 
fakirs who do eo much to bring the profession into discredit, 
and to throw a certain obloquy upon the name of things 
electrical. Among these are the enterprising manufacturers 
of the remarkable mechanisms known and advertised as 
‘electric belts! The advertisements guarantee the wearer 


great, of either 


to expose, wherever possible, the - 


of one of these an immunity against pretty nearly everything 
but a violent death, and generally tell, in learned terms, 
oe “26 со 3 be derived from be erga or lem 

w currents of electricity generated by their appliances 
5 absorbed into the system of the wearur. 

In the first place, if it were true that the beneficial resulta 
to be derived from the application of electric currents to the 
body amount to the half of what these fakirs claim, the use 
of electricity ought to be cárefully restricted to practitioners 
who understand its application. So 5 a medicament 

the unenlightened, for 


of the body in an eleotrical circuit will have any effect 
whatever, save a disastrons or at least uncomfortable one, 
if the current is strong enough. Hence the pretensions 
of the makers of electric belta are ridiculous, even assuming 
that their contrivances prodace a current at all. 

: * As a matter of fact most of them do not produce a current 
of measurable volume. They are y made of bits of 
соррег 2 een шо a into more or Fag armas 

apes, and grou together in a structure suo 
are in contact with the skin of the wearer. Under these 
circumstances there is, no doubt, some potential difference 
set up between the metals, but it is, of course, immediately 
destroyed by the metallic contact between them. If it were 
not—that is, if there were a genuine potential difference 
maintained between particles of dissimilar metals in contact 

with tho human skin—the phenomena of cataphoresis would . 
certainly ensue and the substance of the metals or their 
oxides would be carried locally into the wearer, who would 
discover this fact by the breaking out of sores where the 
belt was in carte ic ре Asa to by aE the аран | 
guard against this un t 80 elaborately 
short-circuiting their male ike not a tae of a volt can 
be found anywhere about the belt. | 

The whole thing is ridiculous, were it not for the fact that 


sick people are swindled out of their money by the 
of these things. It is ble that they even sometimes 


perform a genuine cure, if the disease affticting the wearer is 
of nervous origin and he has sufficient faith. It is well 
known that a potato carried in the pocket will cure those 
who think they have rheumatism. will an electric belt, 
but the potato is just as good and cheaper.” 


THE GLASGOW CABLE RAILWAY. 


oable road is held 
the conditions of the service. 


arty along its route, 
bud as little as 


40, which serves obviousl 
The cable is exposed. ere is, of oourse, no need for a 
channel and slot, and this permits of a good and capacious 
grip. Oable sheaves are 30 feet apart in straight -seotions, 
and 8 to 9 feet on curves, and £0 arran 
gripper. Cars weigh 9 tons, trailers weig 
40 feet long or 32 feet inside, and they seat 48 persons, 
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Trucks and frames are of steel. The engine—one suffices 
to ran both tunnels, have cylinders 42 inches diameter, and 
6 feet &troke. They are non-condensing and steam jacketed. 
The one engine indicates about 1,500 H.P. at 15 miles 
hour. Across the house, capable of being driven by either 
engine, is a shaft, 18 inches to 21 inches diameter, carrying 8 
26-groove rope drum, 18 feet 9 inches diameter on each of its 
sections. These drums are driven through friction clutches 
of the annular multiple-plate type. These drums drive two 
25 feet rope drums, each on a separate shaft. There are 26 
2-inch cotton ropes, 15 driving one of the large drums and 
11 driving the other, which is 18 feet in advance of the 
first. The cable drums are 14 feet diameter of differential 
Walker type with six groover, to which the cables are 
suitably conducted, passing also round & 14 feet sheave on a 
tension carriage capable of taking up 300 feet of stretch. 
The cable itself is 14 diameter, 36,300 feet long, of six 
strands of 18 to 16 wires, each on а hemp core. The lay of 
the wires and strands is in the same direction—called by 
some Lang’s lay. The splices are 80 feet long. Each cable 
weighs 57 tons. | 


There are eight Lancashire boilere, 8 feet x 30 feet. 


Four to six only are ever used at one time. The regular 
pressure is 100 Ibs. Each car sets its own signals as it 
enters and leaves a station thus notifying following cars. 
The system is thus an automatic block system. There is 
always kept a clear length of line. Two cars may not be at 
one time between two stations. Thusa 3) minute headway 
is the closest possible, and must remain so unless intermediate 
и signals be nd eg аа brief résumé of а 

ilway, in а progressive city like Glasgow, run upon a 
system declared in America lo be now little other than 
historic. The line is said to pay and to be satisfactory. 

It appears to have been well constructed, and whatever 
opinion may be formed of the cable system, it is certain to 
be in more or less competition with electrical lines, and as 
such should be critically studied by electrical men interested 
in the more approved system of electrical traction. 


SOME NOTES ON THE ELECTRO- 
DEPOSITION OF CADMIUM AND ITS 
ALLOYS. ! 


Bx SHERARD COWPER-COLES. 


CApMIUM, although in the past it has rendered valuable 
service to the chemist and metallurgist, ita field for utility has 
been very limited, the total stock in London a few years 
ago amounting to comparatively only a few pounds. In 
colour and appearance it resembles tin, and melts at the same 
temperature as that metal, but when alloyed with 15 parts 


bismuth, 3 lead, 4 tin, and 3 parta cadmium, it melts at the. 


аттин temperature of A a F., which is 72? oe 
cadmiam being used for the шапа of fusible wires for 
electric cut-outs. | 

The metal is found in the ores of zinc in small quantities 
not exceeding 2 or 8 per cent, Cadmium distils over in the 
first гае of the zinc during the distillation of that metal. 
A cadmiam amalgam, consisting of 78:26 parts mercury, and 
21:75 parta of cadmi 
can be kneaded: like wax at a moderate temperature, 
formerly used by dentista for stopping teeth. Cadmium is 


very malleable and ductile at the ordi temperature. The 

comparative hardness of 5 oadmium to other 

deposited metals is shown in the following table :— ; 

| | Hardness 

 Niekelelectro-plete ... ee ios .. 100 
Bheffield plate ... : eee ids T: *. 100 
Antimony electro-plate... |... .. .. 90 
Palladium deposited bright ... pes . 80 
Chromium deposited on copper $i. due 70 
Osdmium silver alloy Od 605 Ag.995 ... 50 
Cadmium ( ted bright) ... ге e 45 
Silver (burnished) ) ^ e ~ 40 


The figures give the hardness as represented by the number 
of igi weight on a diamond point required to produce 
вогаёс 


ium, agreeing with the formula Quad 
and was 


The electro-deposition of cadmium is, comparatively, 
readily carried out under the same conditions, as in the case 
of zinc. Borcher has found E LE densities of 60 to 
100 amperes uare metre (0:04 to 0°01 ampere per 
gquare inch), Which gave an unsatisfactory d t of zinc, 
are capable of yielding a good and useful deposit of 
oadmium. | Ё 
- Smee aj to have been one of the first, if not the 
first, to deposit cadmium. Since he published the reeulta of 
his, experiments the matter has received little attention, 
partly dae, no doubt, to the scarcity and considerable ‘cost 
of the metal at that time; it can now be obtained of good 
quality at а low rate. | 


. Smee obtained tough deposits of cadmium from ammonia 


sulphate solutions, made by adding ammonia to the sulphate 
ard dissolving the precipitate іп а very small excess of the 
preoipitent, but was unable to obtain good deposits from 
sulphate or chloride solutions. MEE 

In 1849, Messrs. Woolrich & Russell, of Birmingham, 
took out a patent for depositing cadmium ; they prepared a 
solution by dissolving metallic cadmium in nitric acid of 
commerce, dilated to about six times its bulk with water 
at a temperature of about some 80° or 100? F., adding the 
diluted acid by d till the cadmium was dissolved. To 
this solution of cadmium they added a solution of carbonate 
of soda (made by dissolving 1 Ib. of ordinary crystals in one 
gallon of water), until the cadmium was precipitated ; the 


precipitate thus obtained was washed three or four times 
with tepid water, when it was ready for use, various solvente 
baing used, but the one preferred was a solution of cyanide 
of cadmium, which was added in sufficient quantities to: 


dissolve the precipitate and leave one-tenth of the solution in 
excess. The best working strength for the solution was found 
to be 6 ounces (troy) of the metal to the gallon, the күрс 
of the bath being about 80? or 100° F. Bertrand claims to 
have obtained white adherent coatings from an acid sulphate 


solution of the bromide slightly acidulated with sulphurio 
acid. A strong solution of the double salt. of cyanide of. 
cadmium. and potassium is one of the best solutions, as it. 
will deposit the metal rapidly and in a bright form, a 


cadmium anode dissolving very freely. 
Its inertia to chemical action. as oo 
brass renders cadmium suitable for coating the terminals and 


conneotions of primary and secondary ien, and for 
coating small shot (for sporting ) and steel bullet 


jacketa, in the one case to prevent the leading of the barrels, 
and in the other the corrosion of the steel. = 


Cadmium has, of late years, been extensively de ўча) 
those 
view alloys as true chemical compounds, that the fact that: 


an alloy with silver. It has been advanced, 


certain of them can be deposited electrically lends counte- 
nance to their view. Seeing that brass was »lmost the only 


‘alloy which was successfully deposited, the position lacks 


strength from the scanty evidence supporting it, but lately 
alloy of various 3 of 1 and silver have 
been deposited. 

When attempts were made to roll an alloy oontaining 
70 per oent. of cadmium, and 80 cent. of silver into u 
sheet for the purpose of utilising it as an anode, it split up 
in ар extraordi way, having a remarkable structural 
formation as shown іп the engraving, which clearly shows tle 


ee рык fus tee „8 | 

Within the last three years cadmium silver alloys, oontain- 
ing but a small 5 of silver, have been employed for 
coating the bright steel parts of machines, such as bicycles, 
and a silver cadmium alloy, containi р cent. of 
cadmium, has been somewhat extensively used for plating 
domestic articles. Sach alloys have been found to with- 


stand the tarnishing influences of the atmosphere much 


better than pure silver, or a standard silver containing 
7°5 per cent. of copper. : 
A silver cadmium alloy, upon being tested with a Thomp- 


son galvanometer, was found to be electro-positive to nickel, 
therefore, if the alloy is used for coating steel, and the 
underlying metal is at any time exposed to a chance scratch 
or abrasion, the corroding action of the air and water is 
more violent in the presence of the nickel than in the 
presence of the silver cadmium alloy covering, owing toa 
more intense electrical action being set й the 
A series of experiments has been e to ascertain 
whether an alloy of silver and cadmium forms & more effective 


- -— Uum mom 


to zinc аа, 
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protective covering when a to iron than is the case 
with nickel plating. A sample of nickel plated iron and a 
sample of iron coated with an alloy of cadmium and silver 
were subjected to different corroding influences. The nickel- 
plated iron in all cases rusted badly, in a very short time, 
whilst the samples of silver and cadmium coated iron were 
but little corroded, which was probably due to two facta, 
„Firstly, the nickel pluting being porous, permits the oorrod- 
ing action of the air and moisture to act on the underlying 
iron; this porosity appears to be almost entirely absent in 
the case of the silver cadmium coatings. Secondly, the 
silver cadmium coatings are found to bs eleotro- positive as 
compared with nickel, there being a differenoe of more than 
"25 volt; therefore, if the underlying iron is exposed at any 
time by a chance scratch or abrasion, the corroding action of 
the air and water is more violent in the presence of the 
nickel coating than in the case of a silver and cadmium 
coating, owing to the more intense electric action being set, 
7... ily ain Dix 

e process whic gely used. for depositing a 
cadmium silver alloy consists of preparing the electrolyte by 
dissolving the cyanides of the two metals in cyanide of 
potassium, the proportions of the two metals being varied 
with the nature of the deposit sought. To obtain deposits 
of 10 to 80 per cent. of cadmium, it is found necessary to 
have the ratio of the silver and cadmium in solution in the 
proportion of from 1 to 4 to 1 to 7, the best results being 
obtained when the amount of metal in solution is from 8 to 
4 ounces per gallon, and the amount of silver per gallon 
not less than 8 dwts. or more than 26 dwts.; the weaker the 
solution the smaller must be the current density employed, 
and, in order to keep the bath from becoming exhausted, the 
anode surface should be greater than the cathode surface, and 
sufficient free cyanide always present in the bath to dissolve 
the cadmium and silver cyanide formed on the anodes, The 
addition of the carbonates of the alkali metals is found to 
reduce looal action, due most probably to the nascent 
liberated metal. As the nature of the deposit varies with 
the current density, attention to the colour and general ap- 


pearance of the deposit on a test plate is found to give full 


control over the composition of the alloy deposited; an 
experienced plater can judge the composition of the alloy 
within 1 per cent., which is found to be near enough for 


я The hard огу large number of experiments shows that 
the minor differences between the two metals play a very 
important part. To start with, there is an E.M.F. between 
the two metals independent of. the back E.M.F. of the whole 
electrolyte; further, a current that will deposit 402,418 
grammes of silver will only deposit 2,079 mes of 
cadmium, while there may be a considerable difference 
between the Sesistances of their ve salts in solution. 


If a bath be made up containing a certain number of ounces. 


of metal to the gallon, and deposits are to be obtained from 
different current densities, the percentage of silver obtained 
in the deposit will ba different in nearly every case, and 
different for every solution. Consequently, it is only after 
much time and trouble and careful experiment, that the laws 
connecting the percentage of the deposit, composition, 
density of solution, and current density can be obtained. 
The following remarks roughly indicate the laws govern- 
ing the deposit of silver and cadmium; the experiments 
tend to show that the same remarks apply in greater or leas 
degree in the deposition of other alloys. Solutions contain- 
ing 2 or 8 ounces of metal per gallon and a tage 
of cadmium give, with small current densities (which alone 
are permissible), deposits varying from 40 to 100 per cent. of 
silver, whereas solutions containing 8 to 9 ounces of metal 
per gallon give 80 to 90 per oent. silver, for a very wide 
range of current density. For any given solution the 


. being deposi 


the drawing office, withont any chance of pro 
get y 
&nd be their 


percentage of the more electro-positive metal increases with 
the current density, but the variation is by no means in 
simple proportion. If the solution be a weak one, patchy 
deposits are the result of using too high current densities, 
the metals seem to separate ont though the deposit may be 
smooth. The relations between the percentage of the more 
electro-negative and electro-positive metal at a given current 
density, can easily be varied if desired, by the simple 

of stirring the solution. The movement of the cathode in 
the bath will temporarily alter the deposit, and if the bath is 
weak, and the anodes are not dissolving properly, it will 
greatly alter the resistance, and consequently the current 

ity for the time being. | 
In short, it may be said that for every composition of 
the solutions there is а definite current density to be used to 
bring down a given deposit, and if the bath is to be main- 
tained for ч length of time in working condition, the 
deposit must be of the same composition as the anode, In 
er to check the working of such a beth, small platinum 
test-pieces should be employed, so that the composition of 
the deposit can be readily analysed. The ratio of the salts 
of cadmium and silver in solution is dependent on the density 
of the solution. If the solution is very dense, different 
popoom of cadmium and silver are necessary. It is, 
owever, desirable to use a strong solution, because a much 
current density can be used, and consequently the 
alloy can be deposited much quicker. Stirring the solution 
permits the use of still higher current densities, but the pro- 
portions of silver and cadmium.in the bath must be altered 
accordingly. То ensure an alloy of the desired proportions 
ted, it is essential to watch carefully the colour 

of the deposit as well as the current density. | 


CORRESPONDENCE. 


The Position. of Draughtsmen. 


Your article points out pretty clearly the true position of 
draughtsmen. P Their с. looking at them from a 
prospective and remunerative point of view, dwindles into s 
vanishing point, and particularly in electrical engineering 
com pai For in those places he is ousted by the premium 
pupil who pays £300 for three years, when, in the majority 
of cases, the pupil gets а smattering of half = dozen branches 
of the business and does not know one thoroughly, and at 
the end of his time, some kind, influential friend comes along 
and gets the deer boy a comfortable job at a fair remunere- 
tion, where the best part of what he has to do is shown him. 
But the draughtsman may do his best and spend years in 
motion, or of 

his superiors, 
for providing information. | 

There was, and is, а managing director of a well-known 
electrical engineering company who issued a type-written 
pamphlet to the draughtamen in which he Chat they 
were necessary evils, very comforting. 


ting out of it, and be looked down u 


diet no doubt, be found, that the 
men are those who have spent & good time in grinding 
out a few year's work in the drawing office. 

The old type of engineer was of this order, namely, that 
if a man showed proficiency and ability in the drawing 
office he was promoted from there into a better 
in the works, and they proved assiduous and good men. 
But the man who gets in the drawing office nowadays is 
practically doomed to get no further (for draughtamen, as a 
rule, are not of the private income order to keep against 
their fate), and if he applies for s post in another branch of 
the business, and states in his testimonials that he has 
good experience as a draughtsman, in nine cases out of 

e is rejected, and so he seldom geta a chance of getting 
of the rut, which is not his fault. | 

The ре of draughtsmen in electrical is 
downright miserable, and his prospects doubly so. A cab- 
driver can do better, infinitely, though he be under police 


a 
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supervision. To any man entering the engineering business, 
particularly electrical, one would say if you want to get on 
nowadays, keep clear of the drawing office. € 

4 Fact, 


4 
THE LONDON UNITED TRAMWAYS AND 
ELECTRIO TRACTION. 


Derotmton o» tHE Lompon Country COUNCIL. 


Tam expected debate on the application of the London United Tram- 
ade in our last issue, took 
plece at Tuesday's meeting of the County Council, when the Hi hwa 


g 
to the Board of Trade for powers to reconstruct, on the trolley system, 
Mes and dg іо 6 part of Uxbridge Rond between the Askew 
у 
ways 


„and from Young's Corner to Hammersmith Broadway, and 
acri for approval full plans, details, and other particulars of the 


works. 
The reception of the re was formally moved Mr. 
a who observed that he would reserve his remarks for the 


Mr. Srnens stated that he was requested by the General Purposes 
Committee to move as an amendment that Mr. Robinson be informed 
* That the Council, whilst deeming it desirable to withhold consent 
to the introduction of the overhead trolley system until the High- 
. Committee has reported upon the subject generally, consenta 
kara содаю чорам Trade for power to 


. y $. E 
. Мү. T. B. Wesracorr, who regretted having to move the adoption 
of the recommendation of the Committee owing to the chairman (Mr. 
uestion was as to 


adopt the conduit method on the two others. The experiments would be 
carried out at the expense of the company, and members of the Council 
would beable to go and see for themselves which was the best and most 
useful for London. His friend, Mr. Baker 
subject had proved very valuable, favoured the idea of the conduit 

bet the ' had teken the trouble to ascertain which 
was а the best and most used. Thus ће found that 
of the 204 tramways in Europe, 173 were s 


prepon system, 
of affsirs prevailed in England, as, for instance, at Bristol, Leeds, 
Dover, Dublin, Cork, Wigan, Halifax, Glasgow, and other towns. The 
then proceeded to quote from reports prepared on the subjeot 
the instance of various municipal corporations, showing in favour 
of the trolley method. 

G, he said. that they were told that the conduit system 
was far better, but it was curious that the deputations rig piety 
the corporations throughout England, after having seen the diffe 
in operation, had returned and introduced the trolley. 
Referring to the evidence given before the Joint Committee on 


Blectric Powers in 1893, the speaker quoted Mr. R. E. Crompton as- 


having said that he could not recommend the Buda-Pesth conduit 
system in this country, and that in nearly all large towns it would be 

practicable to introduce it. All the Committee desired was for 
the Oouncil to allow the two experiments to be made, and then it 
would be possible for them to see the. lines in working order, so as to 
show which would be the best for the Council to adopt in developing 
the tramways of London. 

Mr. Lawson contended that in one statement Mr. Westacott had 
given away the whole case. It was said that the Council ought to 


agree to the proposal of the qompany, because they would be afforded 


B 


, Company's lease 
a 


uld 
instal the trolley system on one line if they would - 


an experiment of value to the Council. Но did not know that that 
part of London would be flattered by the decision of the Committee 
on that point. But the experiment was already about to be tried in 
Middlesex, where the company had obtained powers, and where the 
Oouncil would be able to judge for iteelf. There was therefore no 
reason от argument in ting the privilege. | on. 
Mr. Veanzy rose and directed attention to the necessity, before 
accepting the overhead system, of being thoroughly convinced that it 
would not interfere with the fire escapes req for the safety of 
ndon. | 


‘Mr. Paar opposed the application on principle. It had always 
b:en a principle of the Highways Committee that overhead wires 
were а nuisance, sad he thought that was the opinion of other munici» 
palities. recently visited Sheffield, where the poles were an 
abomination in the sight.of the citizens, — e 

. The EaBL oy OssLow was surprised that the chairman of the 
Highways Committee had not moved the report, for it seemed to him 
that it was entirely in accordance with the views which he and Mr. 
Baker used to hold on the last Council. When the lease of the North 
Metropolitan Tramways ae, was before the Committee, it was. 
held by Messrs. Benn and er that some steps should be taken to 
test the practicability of electric traction for London. It was 
in deference to their views, that a clause was inserted 
lease that the Oouncil might experiment at the cost of the, 
8 in lay down a mile of electric tramway. The 
noble lord gathered that the particular echeme was to be. 


estry 
smith asking the Council о разн the company to bring the trolley 
system within the boun of the county. If they were going to 


^ accept the principle that people were best able to manage their own 
local gia 3 


affairs, they could not the clearly: 
oppose | jon 


any private company to introduce е 
Mr. J. W. Brun said the noble lord had charged him with incon- 


l, and had always done so. He was 
glad the responsibility for the clause in the North Metropolitan 


question ,of underground conduit or trolley, a committee of the 


8 ig arrange 

a пе order. The Oouncil could get outside the county all it 
wan 

Mr. PuiLLIMOBB ho the recommendation would be carried. 
It would be a t for the Council to take up their stand 
upon the question and give a non possumus to the introduction of 
the trolley system in London. The method was undoubtedly more 
economical, and he trusted the Council would the report. 


tion of the trolley system in London. The General Purposes 
Committee, however, were afraid to do that, but desired to кро 


urposes ne it to the Greek 
Kalends. The noble lord had not heard it said that the company 
were prepared to introduce the conduit system on condition of the 


-of their statutory position 
that was never intended. The views of the Oommi 


plication. permission tó 
be given out and out; as it was, the Council would be charged with 
"er F 3 5 
oom тоз permise оп e men 
‘the proposal would operate as a connection with 
al would operate as a wW 
the now Central London Railway, and would enable people to get 
right out into the country. i | . 
Messrs. Моросалгт, GILBERT, and others having spoken, the 
amendment was put, and lost by a large ms jority. 
. The original recommendation of the Committee was then put, with 
the following result : — "n USA 
For the motion vis vus oF e. 41 
Against the motion isi .. 19 


Majority .. .. 22 


* 


The OzAIRMAN of the Oouncil declared the recommendation of the 
Qommittee to be carried. 
H 
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BUSINESS NOTICES, &o. 


Universal Eleetrical Directory (J. A. Berly's).— 
The 1899 edition is now in preparation. New names and corrections 
to existing entries should be sent in as early as possible. Сору and 
blocks for advertisements should also be sent forward to H. Alabaster, 
Gatehouse & Co., 4, Ludgate Hill, London, E.C. 


Electrical Wares Exported. 


Win Expina Ост. 19тн, 1897. | WIR Ema Ост. 1874, 1898. 
8 £ 


8. & 
s. M 0 | Adelaide... .. 1,189 0 
Alexandria. Teleg. mat. 25 0 Айез .. 900 0 
Auckland 137 0 Algoa Ba 9 0 

u - 0 y oo 14 
Bilbao ... 0 87 0 
Bombay ... .. 931 0 | Antwerp. Elec. fuse 551 0 
Boston 15 0 Bombay 139 0 
Calcutta " „ 70 0 | Boulogne „ 57 0 
Oape Town i .. 948 0 | Brisbane... е e. 77 0 
Со vus Ves ee 10 0 | Buenos Ayres . 288 O0 
Colombo... „ 80 0 | Bushire ... Р 0 
East London . 26 0 | Oalcutta ass 4. 213 0 
Flushing - 60 0 Town  .. 670 0 
TOUR З 2 0 е... к . 1,113 0 

mburg 159 0 oes — 4 
Hobart ... . 81 0 е, es a. 225 0 
Lisbon 111 0 Durban ... ves „ 182 0 
Madeira... 16 0 | Fremantle . 92 0 
Madras ... 123 0 | Ghent . 83 0 
Marseilles x 450 0 | Hamburg 400 0 
Melbourne 830 0 | Hong Kong 15 0 
Montreal T 40 0 | Kobe lll 0 
Ostend. oes 39 0 | Liban А 87 0 
Passages T 197 O| Malta... 75 0 
Perth  ... sis 13 0 | Melbourne . 220 0 
Port Chalmers ... 543 0 | Montreal 40 0 
„ Elisabeth. .. 193 0 | Naples ... $us .. 26 0 
10 - 25 0 | Port Elisabeth ... .. 183 0 
Sydney. Teleg. mat. 11 0 | Rio Janeiro .. 910 0 
Timara ... Ves 8 0| , » mat. 44 0 
Wellington 164 0 | Bt. Petersburg. T .mat.«0 0 
Shanghai. Teleg. cable 1,157 0 
Stockholm. Teleg.cable 716 0 
Spessia eee eee es 121 0 
Sydney eee eee ‘eee 673 0 
à Teleg. mat. ... 590 0 
P erui Teleg. mat. ... Ee 0 
Yokohama гае .. 56 0 
j Elec.cable 973 0 
Total £5,036 0 Total £15,914 0 

Foreign Goods Transhipped. 

E в. d. 
Calcutta... sis . 48 0 
Halifax eee ese eee 16 0 
Sydney [11] eee вое 50 0 
Total £114 0 


i 


Alleged Fraud.— Ernest James Thomas, alias Ward 
Thomas, described as an electrical 
Laira, has been remanded at Exmouth on o g 
belting and electrical goods from many firms throughout England by 
false pretences. The case was, according to the Western Morning 
News, to come on for hearing on Wednesday, and has been taken п 
by the Public Prosecutor. Defendant, who formerly resided 
Heavitree Bridge, Exeter, has for some time lived at Plymouth, and 
it is alleged that be obtained goods by falsely representing they were 
fora company. One note heading used was, Waterside, entrance 
Oo Wharf; stores, Commercial Road; from the Western 
Counties Electrical Company, Barbican, Plymouth, electrical and 
general engineers, telephone, marine engineers, sundrymen, and 

" Another letter was on private notepaper, and headed 
“ Bt. Jude's, Plymouth ; at home 2 to 4.” A third ing, " Drayton 
House, Laira, Plymouth.“ There is no such firm aas The Wes 
Counties Electr Company.” As to “Drayton House, Laira,” 
instead of that being a house of magnitude, it was a house poverty 
stricken and barely furnished. 


Appointment.—Mr. Herbert E. McKiell (late London 
representative of Messrs. Johnson & Phillips), has been арр 
London manager for Mr. I. Frankenburg, of the Greengate Rubber 
Cable Works, Salford, Manchester. 


Agency Notice.— The Unbreakable Palley and Mill- 
gearing Company, Limited, Manchester, have ted Mr. F. J. 
Hill, engineer, 13, Bath Lane, Leicester, as their sole agent for 
Leicestershire, for the sale of their various manufactures. 


Bankruptcy Proceedings.—The case of Edmond Savory 
D'Odiardi, medical electrician, Silver Street, Notting Hill Gate, came 
before Mr. Registrar Giffard, on Wednesday, in reference to the 
debtor's public examination. The receiving order was made last 
August on the petition of Miss Woods, who claims £150 for salary 


Light Company, Limited 


as nurse at a hospital originally styled the Electro-Pneumatic Hos- 
pital, but later wn as the Notting Hill Gate Hospital. No 
accounts have been filed by the debtor, but & medical certificate was 
put in on his bshalf,setting forth that he was too ill to attend for 
examination. Mr. Mellor, on behalf of creditors, stated that just after 
the action was brought by the itioning creditor, the debtor 
executed a deed of trust ooveri interest in the hospital, which 
was believed to have been carried on at a considerable profit. His 
Honour said the case certainly required investigation, and ordered 
the examination to stand over until the end of November. 

The public examination of Н. D. McIntyre, of Patney, Surrey, 
electrical engineer and бше они, was held at this month's 
sítting of the Carmarthenshire ptcy Court, before Mr. Regie- 
trar Parkinson. The figures regarding the estate have already 
been given in the ErEcIRICAL Review. Debtor’s failure was due 
to insufficient capital and consequent loss in working, and to legal 

roceedings. The examination was adjourned to next month so that 
Hebtor might furnish a cost account. 

The first meeting of creditors in re C. H. Kitching, plumber and 
electrical engineer, Bt. Hilda Street, Hull, will be held on October 
21st, at 2.80 p.m., at the office of the Official Receiver, Trinity House 
Lane, Hull. The public examination is arranged for November 14th 
at 2 p.m., at the Court House, Town Hall. 

Notice is given of an intended dividend in the failure of J. 
5 =н Burley. The la da h 8 aie 
mec en ; y. y for is 
October 26th. Mr. G. Proctor, 3, Grimshaw Street, Burnley, is 
acting as trustee. 


Liquidation Notices.—At meetings of Rose & Bird, Ltd., 
held on August 26th and September 13th at 24, Stamford Street, 
S. E., it was resolved to wind up voluntarily, Mr. A. Н. Rose, of that 
ad dress, being appointed raat 

At meetings held at 3, Bt. Paul's Square, Bedford, on tember 
23rd and October 10th, it was resolved that the Bedford i 
Rawlings, of the ab Да Di ated liquidator E 

aw the above appo т. 

The British Incandescent Electric Lamp Company, Limited, is to 
be wound up voluntarily, resolutions to thís effect having been 
at meetings held at 2, Basingball Avenue, E.C., on September 19th 
and Ostober l4th. Mr. A. Riley, 21, Finsbury Pavement, Е O., is 
acting as liquidator. 


Bridgewater Collieries,—In the large догу шш 
administered by the Bridgewater Trustees, it has been to 
re-model the entire telephone system, and Messrs. O'Gorman and 
Cozens-Hardy have been called upon to advise as to the most 
economical methods. The new locomotive and timber works on the 
estate are also to be made the centre for the distribution of energy 
for various p the existing electrical plant being moved from 
еш e the colliery pit mouths to the new works which are near at 


Changes of Address,—Messre. Henry Greene & Sons, 
electric light engineers, have removed from 153, Cannon Street, E. O., 
to 19, Farringdon) Road, Е.О, 

In consequence of the building of the new Government offices in 
Parliament Street, Great George Street, and King Street, West- 
minster, the following removals have taken place:—Mr. Thos. J. 
Rorke, electrical engineer, has removed from 174, Great 
Street, Westminster, to 54, Jermyn Street. Messrs. Eestiakes, 
electrical „ have removed from 14, Parliament Street, S. W., 
to 5a, Cowley Street. 

Messrs. Ballers, Limited, makersiofitelegraph insulators, are about to 
y: i from 32-33, Queen Street, E. O., to 3, Laurence Pountney Hill, 


Electric Elevator.—An Otis electric passenger elevator 
has just been erected in a block of very handsome new buildings in 
Lichfield Street, Wolverhampton, current being supplied from the 
Oorporation mains. 


Electric Fire Alarms.—At the meeting of the Saffron 
Walden (Essex) Town Council on Friday last, it was decided to 
pov’ the Fire Brigade with an installation of electric call bells to 

e members and two telephones. · 


Electrical Work at Bristol.—Mr. Gilbert Lloyd, of 
Bristol, is busy upon a number of installations in the Bristol district. 
For the Western Counties Association he is putting in plant for are 
and incandescent lighting at the new grain crushing mill; while at 
Messrs. Packham & Co.'s dra establishment, 300 incandescent 
lampe are being fitted up, together with a number of Stewart arc 
lamps for outside lighting. A special plant is beiug installed upon 
Mr. L. Wansbrough’s estate at Clifton. Mr. Lloyd is also engaged 
putting up a large telephone'installation in Wiltshire. 


Fire.—It is stated that a fire broke out on the premises 
of the Metropolitan Electric Supply Company, Limited, at Black- 
horse Yard, Rathbone Place, Oxford Street, Friday morning. 
The main switchboard suffered seriously. The outbreak was due to 
the fusing of a wire. 


Hornsby Boilers. — The two Hornsby ‘boilers which 
were supplied to the O Cross and Strand Electricity Sapply 
Company's Lambeth Station, have worked so satisfactorily that six 
more similar boilers have been ordered. Two “Hornsby” boilere 
are also being erected at the Eastbourne Electric Light Oompacy’s 
station, where up to the present only boilers of the cylindrical 
internally fired tubular type have been used. Messrs. Horcsby bave 
also secured the order for water-tube boilers for the Bsxhill electric 
light station. 
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Enclesed Hotors.— We illustrate below a new form of 


p | 


, ‘or - z 2 ) 
а P och 2 | : Im . 
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bolts. The flan case, with the ing, may be turned 
л motor „ 
to the under side ofa girder. The upper half of the shell, with 


throughout its length. : 
List.—Messrs. Webster, Michelson & Co., of Eve Hill 
manufacture of 


Works, Dudley, have taken up the copper gause 
brushes, and are sending out a list of stock sizss and prices thereof. 


The districts Pulston, Bh 
саш, агац. Darlaston, Wednesbury, Ooseley, Sedgley, Tipton, 
IW. y. 


Monte Video Telephone Company.—A petition by the 
Monte Video Telephone Company, Limited and Reduced, for leave 
to reduce the — of the company by £60,000, came on Wednes- 
day before Mr. Justice Channell, sitting in the O Division as 
—Mr. Alexander, Q.O., who appeared in support of 
the petition, said the Monte Video Telephone Company was incor- 
porated in 1888, with an original capital of £180,000, divided into 


| 


issued and paid up. 


would te таса 
shares, the remaining two shares rdi 
shares, and by reducing the £5 ordinary shares to £1 cha E 


accordance with the articles of the company, meetings have been 
called of both preference aud ordinary shareholders, at which the 
scheme was approved, and special resolutions were passed, and there 
was no opposition before the Court, Mr, Justice Channel] made ап 
order authorising the reduction of capital as proposed. 


New Branches.—Mesars. Veritys, Limited, announce 
that have a new branch at 55, Mitchell Street, Glasgow, 
for the convenience of their Scotch customers. communications 
from firms in Scotland should be addressed to that office. The branch 
is under the charge of Mr. Sydney Andrews. For North of England 
clients, the head quarters are at 29, Princess Street, Manchester; the 
Midlands are served from their works at Aston; and the London 
district and the South of England are dealt with as heretofore from 
the London wholesale office at 31, King Street, Covent Garden. 

Mr. James White, of Cambridge Street, Glasgow, informs us that 
for the convenience of his London clients be has opened a branch at 
66, Victoria Street, Westminster, S. W., under the management of 
Mr. Patrick Hamilton, B. Sc., who has been with the firm at Glasgow 
for many years. At Victoria Street a display of Lord Kelvin's latest 
instruments for use in central stations and test rooma will be kept. 
We understand that the firm is exceedingly busy iu its electrical 
department, and the works, which were extended a few years ago, 
are now running to their utmost capacity. At present over 300 hands 
are employed, and during the past two years many additional high- 
class machines have been installed enabling work to be done quickly 
and with accuracy. 


Personal.—Mr. James L. Owen, O. E,, M. I. E. E., M. E., 
has severed bis connection with Messrs. Alfred Dickinson & Oo., 
„„ Oraris, Temple Row; Ваша tor the parpose 

ea w, , for 
of practising as an engineer. - DEUS 


Telegraph Construction and Maintenance Company. 
—This company has decided to renew the debentures which mature 
on January ist, 1899, for a farther period of 10 years at 4 per cent. 
per annum. Sse our “Official Notices" for particulars of this 
announcement. | 


ELEOTRIO LIGHTING NOTES. 


Ashton-under-Lyne. — The Electricity 
oeived 32 applications for the post of 
W. H. Vincent, of Woolwich, had been appointed. 


Belfast.—The electric light accounts for the quarter 
ended 30th, shows an increase in output of 55 por cent., 
and of 48 per cent. in actual rental, as compared with the ocorre- 
sponding period last year. 

Incandescent electric lamps are to be tried for the purpose of 
ra ay um in Ann Street, Ohurch Lane, Chichester Street, and 


Committee re- 
engineer, and Mr. 


Bermondsey.—The dispute between the Vestry a the 
London Electric Supply Corporation, consequent upon recent 
refusal of the former to sanction the laying of low pressure mains on 
both sides of certain thoroughfares has now reached a critical stage. 
This will be understood from the report submitted to the Vestry, at 
the meeting held on Monday evening, Mr. T. Cox, chairman of 
the Electric Lighting Committee. The ttee stated that, in 
reply to the notification of disapproval, the com wrote, statin 
that, as soon as they received the approval of the County Oounci 
and the Postmaster-General, it was intended to proceed with the 
work as authorised by their Act. The Vestry clerk replied that he 
was not aware of any clause in the Confirmation Act of 1889 enabling 
the Corporation to proceed with works of which the Vestry disap- 
proved, and pointed out that their procedure was governed by section 
14 sub-section (c) of their order under which they had a right of 
apponi to the Board of Trade. The Corporation thereupon stated 

t they would appeal to the Board of Trade. In this connection 
the Committee mentioned that & communication had now been 
received from the Board of Trade, stating that they had a ted 
Major Cardew, R. E., to inquire into the matter of the а . The 
Oommittee had appointed the chairman (Mr. Oox), with Mr. F. 
Ryall, Vestry clerk, and Mr. Frank Sumner, the surveyor, to repre- 
sent the Vestry at the inquiry. The Committee recommended, and 
the Vestry approved their action in the matter. 


Bexley.—The Bexley District Council decided on Monday 
evening to oppose the application to the Boatd of Trade for powers 


to supply electricity within the districts of Bexley, Orayford, Erith, 
and Gravesend. | 
Blairgowrie, —Certain parties are said to have an electric. 


lighting scheme for the town under consideration. 


Bournemouth.—The electric light had an exoellent 
advertisement on Sunday night. At about 7 o'clock the gas supply 
failed. The public streets and places of worship were thrown into 
darkness. Some parsons tried to hold their congregations together 
by their eloquence, and by otherwise continuing the services, but 
audiences rapidly dispersed. There are a number of churches lighted 
electrically the mains of the Bournemouth and District Elec- 
tric Sapply Company, and, of conrse, these had a distinct advantage 
over the gas-lighted buildings. 
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Bristol.—On 18th inst. the Council resolved, upon the 
Blectrical Committee’s advice, to join hands with other munici- 
palities, &0., in opposing the claims of Mr. Martin Rucker. The price 
for current is to be reduced from 6d. to 5d. for private consumers, 
owing to the success of the undertaking. 


Bury St. Edmunds.—In our September 9th issue we 
stated that the Local Government Board had declined to sanction the 


Cardiff.—The Board of Guardians will call in an elec- 
trical to consult with the Building Committee and the archi- 
tect, and report upon electric lighting for the workhouse buildings. 
Mr. Stephens, architect, recently submitted an estimate of £2,850 
initial expenditure for electricity to be generated on the premises, 
with a ce of 2350 per annum, as compared with £450 per 
annum for Corporation supply, and £370 per annum for gas. 


Church Lighting.—The St. Hilda Parish Church, South 
Shields, is now lighted electrically, there being 146 16-C.P. lamps, or 
their equivalent, installed by Mr. James T. Dagleas. The nave of the 
lighted by six splendid wrought-iron corona fittings, 
banging in the centre of the arches, along the front of the gallery. 
The back of the gallery is lit by single pendant lights with fancy 
shades. Underneath are three light wrought-iron electroliers. The 
massive candelabra has been adapted to the light, and fitted with 
large imitation candles, surmounted by spiral incandescent 
lamps. The main switchboard comprises 24 switches. The song- 
belfry, and organ are all now lighted electrically. 


Clontarf.—The Commissioners will hold а special meet- 


ing to consider the question of obtaining a 
eléctrio lighting of the district. 


Colchester.—At s recent Council meeting it was stated 
that as the result of communications with Messrs. Siemens Bros., it 
was thought best to have the inauguration ceremony а month after 
the date fixed for the Oyster Feast. The station buildings are com- 
pleted, and the cables are nearly all laid, and some time in November 

current will be switched on. 


Coventry.—In connection with the extension of the 
electric lighting scheme, four sub-stations are to be placed in certain 
parts of the town. i ' 


Crewe.—The Town Council, on 14th inst, put their seal 
to a contract for the purcbase of a site for electricity works in ocon- 
‘nection with their £26,000 scheme. | | : 


provisional order for the 


Dorking.— The surveyor having reported upon the elece - 


tricity works running in other towns of similar size to Dorking, he 
has been instructed to collect further details. LE 


Driffield.—An electric lighting company is about to be 
formed, and in due course it is proposed to apply for a provisional 
order. The Urban Council has lately purchased the gasworks, and 
there may be opposition when the proposal de 


Dundalk.—A special meeting of the Town Commissioners 
was held last week to consider the amended draft ment between 
the Commissioners ánd the Tramway Company for the lighting of the 
town i A pina At a conference the Commissioners and 
a deputation chs Sige a the syndicate, most of the questions on 
which differences e were settled by mutual concessions; but 
one clause on which the Commissioners insisted, the representatives 
of the syndicate declined to accept—a proviso that in the event of 
the light given by the 22 arc and 60 incandescent lamps not proving 
sufficient to light the town, as well as at present by gas, the com 
should provide such additional lamps as might be needed without 
extra cost to the board, the latter having agreed to raise the price of 
public lighting to 2600 a. year. This clanse the Commissioners still 
adhered ee modus vivendi may possibly be provided һу, the 


y | 
Edmonton,—The Board of Guardians on the 12th inst. 
resolved to light the Edmonton Workhouse with electricity. 


Fischley.—The District Council will hold a special 
meeting to consider whether to apply for а provisional order. 


Fleetwood. The District Council is advising the T'leet- 
wood Gas Oompany, Limited, that it intends to light the public street 
lampe and public buildings by electricity as soon as possible after the 
arrangements are completed. | 


. Gesport.—The District Council at its meeting on 18th 
inst. received the following report:—'' The Electric Lighting Oom- 
mittee, having considered the letters from the Electrical Power Dis- 
tribution Company, and Mr. Madgen, one of the directors, having 
attended to answer any questions and to explain any details in con- 
nection therewith, beg to report that they are of opinion that the 
Council should retain in its own hands the power to supply electric 
lighting for the district, and they recomm the Council to oppose 
the application of the company for a provisional order, on the ground 
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. meeting refused to join with the Fin 


that they themselves 
in moving the adoption of the report, which was agreed to without 
discussion, smid that though the company bad made the ошый 
very generous offer, it was felt that | 
ought to be kept in the hands оё the Council. 


Govan.—Glasgow has offered to supply Govan 
Jay d ина Mr. Arnot, former! 
a Own wo т OWN. . 
ah divining th 


be a fair 


Tut 


for the light from the outset, and action will no doubt be taken 
shortly, either by g Glasgow's offer or proceeding with the 
erection of the necessary works. 


Grays (Essex) —Soveral of the leading tradesmen have 
petitioned the members of the Grays Thurrock District Council to 
favourably consider the electric lighting question, which, they urge, 
will materially assist in the development of the town. 


` Greenock.—The Police Board last week, by 17 votes to 
5, appointed-Mr. S. E. Fedden, of the Edinburgh electrical engi- 
neer's department, resident electrical engineer for the borough. 


Hampstead.—On Monday the Hampstead Vestry com- 
menced the work of erecting the standards for carrying the electric 


estry's electric mains, and that the total 8-O.P. lamp conneo» 
tions to the end of September were 71,367." ug 


been fitted up at the old Engine Pit. The 


dynamo is of suppl current for 900 16-O.P. lam Bixty 
lampe have — — с. boe the The Night wes 
turned on on Thursday, 13th inst. The has been carried 


_ Hornsey.—The Hornsey District Council at Monday's 
District Oouncil in any 


to supply electrical power to combined districts, and also declined 
to discuss the — with the Electtical Power Distribution Com · 
pany. | 


Kidderminster.—The seal of the Oounoil has been 
affixed to the agreement with the British Electric Traction Company 
for the sale of the Kidderminster Electsic Lighting Order, 1891, to 
that company. 


Lambeth —The Lambeth Vestry last week again said 
much regarding the scandal” in connection with the 
transfer of the 


Lanesster.—The High Street Independent Obap l is 
going in for the electric light. The new Jubilee Palace of Varieties 
also lighted with electricity. a 


Leamington.—Last week the Town Council decided to 
apply for a provisional electric lighting order. i 


Limehurst.—At last week'a District Council meeting 
Councillor Lees the result of bis visit to the conference of 
neighbouring authorities with Ashton on the electric lighting ques 
tion. He said Ashton on had stated thet they were wiiteg 
to place a Bill before Parliament to supply ou with вис 
tricity if. a sufficient number of the neigh uring · authorities were 
willing to take the electricity. The charge to the Coungil for the 
current would be 9d. per unit. After some discussion it was decided 
that the Council could not fall in with the proposal. · 


Llandudno.—It is expected that Mr. Chaplin, the Pre 
sident of the Local Government Board, will visit Llandudno, in order 
to ina в the electricity undertaking. Mr. Obaplin will fix the 
date. will be a banquet at the Imperial Hotel. 


of supply under the provisional order, which is to be secured. The 
capital outlay upon the schame is put at £6,500. 
Council Chamber will be lighted electrically. Eaa | 

 Lye.—The Urban Council has directed the clerk to obtain 
information re electric lighting. 


Haldstone.— The Urban District Council have not Е 
fixed upon а site for their proposed electric lighting works 

Committee is on the look out for опе. Meanw 
entered into an arrangement with the gas company for a supply d 
incandescent burners to the whole of the street lampe for а year, 
It may be 18 months before an installation is carried out. 
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Lyan.—The following is a list of the tenders submitted ,Newington,—The Vestry has settled an agreement with 


2 етер with the electric lighting scheme. The Council affixed ^ the South London Electric des pply 5 кш! from them 
accepted contracta :— electrical energy pending the Vestry's own station— 

DER d. Бай xc up ioa maximam ot 100 Ew. w ch by equal to 3.95 SOF. lamps. 
x Ў ео sea Newport (Mon.).—At a recent Sg A the aes 

1. Н. G. Rudrum, King’s Lynn ss E. s .. 8,128 tricity ab-committee the the consulting engineer Hammon 

8 Read, Wildnr& Co^ Limited, Inn.. 488 11 10 attended, and reported on the progress that is being mado with the 

о одын ЖШ ны клин шша на 
Oentract No. 2. Gas-producing plant :— the converters at the Town Hall sub-station, the borough electrical 

1. Dowson Economic Gas Company, London .. 1.987 16 8 engineer reported that the converter in question had been forwarded 

1 CCC Б дз 155 19 А to Messts. Siemens for repair. The above re was adopted ata 

& Fielding & Platt, Gloucester. , .. 1.582 16 0 e ee эы ч зч Electricity at е s also 
Contract No. 3. Gas engines:— * e tender of Mr. T. Westacott, at e sum of 

ee дый PT Я ] | office manager orders 
ru Andee O ee Eo "ELO OD tte Her 5 4 obtained for new connections were ivalent to 292 8-candle-power 
рс ley Bros. & со. Manchester а MA ce 800 0 1 lampe, bringing the total number of lights, eee ап on order, 

& A. K W. Longedon, Poole Dorset i E 8239 0 8 ар 2 e equivalent of 20,021 8-candle- power аш mps. The 5 

(This tender is incomplete, as the travelling ot cranes are omitted. 15 engineer (Mr. 0 . D. Oopland) su 

6. Fielding & Platt, Gloucester .. 3,287 16 0 condition of the plant and machinery, which, with | the c а s 
Contract No. 4. 5 switohboard, motor а electrical ан нна таана 5 ceking iring the He o eats a 

instruments, fittings, &o. comparison of the capacity of the plant with the number of lights 

ооо оа Neve, in „ 7 qe Der odis uade i epu re 

8. The Brush Electrical Engineering C ompany, London 8,006 10 3 Ie bavi load yet was during the L apr ue vis , 293 kilowatts. 

4. The Fuller-Westrom Electrical Manufacturing Com- t having been that the q charging consumers 

pany, London .. - y . . 290918 6 what is known as the Brighton system, ad tating the fixing 

S ee Lied, London С: 4 8 1 “ Wright's indicator” upon all the meters in use, should be oon- 

n ' 55 aai sidered, tho members of the Committee are to bo each farniehed with 

. : © cuit. "АШОК а pamphlet explaining the system. The town clerk is to write tothe 
Contract No. 5. Batteries :— contractors for the boilers and the laying of the cables, 

r The Tue Elec ctrical Power Storage Compsny, Limited .. 1,090 8 7 them that they will be held responsible for the loss 

E panata aao apen ©: IS by the tion consequent upon the delay in completion of their 

& The Hart Secondary Battery Company eoe а contracte. These us reports have been adopted by the Oorpora- 

5. The Chloride Electrica] Storage Syndicate, Limited . 86 9 6 . 

Contract No. 6. Armoured cables aud other maine, pipes, stoneware Oxford.—During the past year the progress made by the 
calverta, fuse boxes. &c. :— | pip | Oxford Electric Company, DT has been greater than in any year 
I. Dennis & Co. (for Felten & Guilleaume) 10000 7 о . Previous, this being to some extent due to the public having availed 

2 W. T. Henle "s Telegraph Works Company 9,887 1 9 themselves S the = Es Pm Win aoc d tal the dg and 

1 DU EM 9472 10.6 rental per annum for the use of the ume. ‘The im eu at lamps 

6. Callenders Cable a Sod бола? сйоп Company m 8,880 14 1 which have been added to thesupply mains during the past year has 

1. Siemens Bros. & Co. e 8,649 18 11 been approximately equivalent to 4,000 8-O.P. о new con- 

And it was agreed that the following rer idee rete cie C College Chapel, Bt. 
ject to the sanction of the required loan for the pu (осоо Margaret's Hall, St. Mary's Hall, New College Tower, the President 
Government :—As regards Oontract No. 1, в Kettle Hall, the County Hall Radcliffe In- 
and Wort, No. 2, Messrs. Fielding & Platt, С х Мате firmary, and the churches of Bt. Peter-le-Bailey and St. Giles. The 
No. 3, Messrs. Fielding & Platt, Gloucester; No. 4, General directors are contem а scheme for supplying the new district 
Company, Limited, London; No. 5, The Ohloride Electrical Storage ^ of Summertown. ‘The whole of the distribation is now made from 

Manchester; No. 6, Mesar. Siemens Bros. & Oo, е Osney generating station, and two new boilers have been added 

è 

KK 

to his designs submitted to the Council. A sub-committee E Pancras.—At Wednesday's Vestry meeting the Elec- 

will ты ты каш M. He positions or Me: шш Lighting Committee announced the receipt of 15 teder for tho 
Mr. Leigh Robinson, A. M. I. O. ., has been appointed engineer during erp of coal to the electricity works in King's Road and Regent's 
the erection of the works. Тһе Local Government Board has sanc- e COE TU ht before tbe Vestry at the next 

tioned the borrowing of £27,000, the actual cost of the scheme, but 
5 Qa ridere of e eee оте 8 Police Commissioners last week formally 
1882 mem scaled resolved to a t Mr. W. О. О. Hawtayne as engineer to draw up a 
ооа" Е кела ` жаы "nm scheme for c lighting, advise as to tenders, and to superintend © 
| ^ the construction of the works. 

Mosmouth,—The question of the appointment of an Portsmouth.—At the last meeting of the Town Conncil 
electrica] engineer for the electricity works having been referred 0 the Electric Light Committee that the whole of the 
55560 2 — 1 1 

staff, в 
will be there for six or seven months yet, and Mr, Dean, who knew р dt ае vllt, 


proval of the policy. Alderman G. Ellis, chairman of the Oom- 
mittee, moving the of the that this step 
been taken because of the passing of the Workmen's Liability 


attended before the Electric Light and stated that the Redditch.—It is stated that the electricity works’ build- 
electric light works were now practically completed а ings are nearly completed. The cables are laid, and the 
contract, and he asked for a certificate of completion, so he foundations for the engines proceeded with. Some of the machinery 
Ge ta asc pi dedi ооо и was expected to arrive this week. | 
son, the electrical engineer, mentioned certain 8 were = istric 
Seng ry ocd gs аги d sei en r Valley. The „Rhondda Valiy: Dist 
completed. He made outa list of the items and Mr. Parker: said Eus ыыы to Cro Ge Moss abono in that distclok Ыл 
that he would execute them within а fortnight. It was considered Supplying cieotricity (о two ог threo shops in bnat to the тороо 
Parkinson might grant a certificate of completion, except as ey 

the items specified, and which Mr. Parker said he would give а Rochester.—The Rochester Town Council last weak 
further guarantee to complete within a ht. Mr. Parker also approved of plans submitted by the Chatham, &o., Blectric 

said that the six months for maintenance commence from the pany, of a proposed extension of their mains to London Ъ 
F a ee чар мн 1 Strood, and also on to Borstat, a town adjoining Rochester. 
meeting Oouncil a cheque to Thos. Parker, Limited, for 

the 40 per cent. due upon the completion of the works.’ : Rossendale Borenghs, Пе question of electrio light 


is before the three boroughs of Rossendale. Bacup Town Oouncil, in 
Morgan.—At Morgan, Mid-Glamorgan, the Lighting considera dion that they are already heavily weighted by the pr 


Committee to the District Council have d upon a scheme pre- кресі те con ОР Phe new каш ашы, NOD. К пата бу ич 
pared by Mr. Smith, the architect, for lighting the district by elec- made up their minds to transfer the powers to a com At 
tricity. He estimated the plant and at £1,000, and suggested Haslingden they are talking of putting up a town’s refuse 
that there should be 34 incandescent lamps of 54 C.P. at one point for generating steam cheaply to run the dynamos. 

of the district and 70 incandescent lam ee ee E LAT) Ошен h & Sillar, have been appointed electrical 
V report the Oouncil would y Corporation. , has visited the town. Не 
not be themselves The report was adopted. ' аген ауан 
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. Rugby.—Last week the General Purposes Committee’s 
pro respecting area of supply were approved by. the District 
Oouncil. The Council's solicitor is to take the steps 55 
apply e & provisional order, and Parliamentary agents have 
appointed. 


Russla.— The central electric lighting station which is 
being erected in St. Petersburg by the Helios Company, of Ehrenfeld, 
Cologne, Germany, is rapidly approaching completion, and is to be 

ut into operation on November 15th. Already applications have 
received for & supply of carrent to over 30,000 lamps. 


Salford.—The Corporation has appointed Mr. Charles 
Hopkinson consulting electrical engineer in succession to his brother, 
the late Dr. Hopkinson. i 


Salta.—According to a Buenos Ayres contemporary, the 
electric light station at Salta, which is now owned by the Bright 
Blectric Light and Power Company, Limited, was inaugurated on 
Beptember 10th. The Bishop blessed the undertaking, machinery, 
&c., and the usual champagne lunch was served. 


Sheffield.—At last week's City Council meeting Alder- 
man Clegg, at the instance of Mr. Senior, agreed to take back for 
further consideration the Tramway Gommittee's recommendation 
accepting the tender of Messrs. Scott Anderson & Beit fora combined 
engine and dynamo for lighting the power house at Kelham Island, at 
the price of £500. 


the Committee was approved. It was announced by the Officers 
Committee that consi 


Shrewsbury.—The Shrewsbury Corporation propose to 
purchase tho undertaking of the Sh re Electric Light and Power 
Company at a cost of £35,800, part of which is to be devoted to an 
extension of the works. Accordingly, on Friday last, Mr. W. A. 
Dacat, one of the inspectors of the Local Government Board, held an 
inquiry at Shrewsbury respecting an application by the Corporation 
for the ne power to borrow the sum required. It was stated 
by the town clerk, Mr. H. C. Clarke, that the company obtained 
their powers in 1894, and that in 1897 they were approached by tho 
Corporation with a view to the purchase of the works. Messrs. 
Kincaid, Waller & Manville were called in to value the works, and 


in February last a provisional arrangement was entered into with the 
on agreeing to pay £21,500 for the undertaking 


company, the Corporati 
and goodwill. In case of the works aco which they 
would at е дею һе чүм by the 5 would be 
necessary to acquire some a roperty adjoining the present 
works, and for this e £800 would be need Since it became 
known, it wae added, that the Corporation was likely to take over the 
works, the number of electric lamps had increased from 2,833 to 
5,006, an increase of 2,173 in 19 mon This fact showed the public 
approved of the purchase. The sum to be paid the company was 
черү besides w there would be the cost of other works which 


Gas Com cross-examined the witness at some len to show 
that the de) ve; 


gas company. 


Southampton.—It will be remembered that some months 
ago the Town Council had a discussion whether the ralary of its 
electrical engineer should be increased in view of his heavy duties. 
We referred to the treatment Mr. Lee received at their hands at the 
time. We do nct say that this is directly connected with the present 

hase of matters, but Mr. Lee has accepted an appointment in 
don, and has resigned his position at Southampton. The Council 

is advertising at once for a successor at £250 annum. When the 
matter was before the Council last week, Alderman Lemon said he 
had never known such extraordinary conduct in his life. Several 
councillors had practically driven an excellent officer away on the 
ground that he was too expensive, and now they wanted to appoint 


an at an even greater salary. They were at present in a 
very nice plight, and he hoped this would be a lesson to the Council 
when they had & good officer to keep him. 

Last week the Electric Lighting Committee stated that the elec- 
trical engineer reported that the number of units metered at the 
works during September was 18,860, an increase of 5,460, or 41 per 
cent. over the output for September, 1897. During the month exist- 
ing customers bad been connected up to the equivalent of 56 8-O.P. 
lamps, and one new customer, 48 of 8-C.P. lamps. He reported the 
receipt of an application for the supply of electric light to the new 
theatre, to the equivalent of 1,400 8-C.P. lamps. 


Stirling.—The Lighting Committee had a conference 


. With Prof. Kennedy on 30th ult., when certain details the 


electric lighting scheme were considered. The system will a 
continuous current direct supply at constant pressure on the three- 
wire system. 


Sutton Coldfield.—The Corporation have filed notice in 
the London Gazette of their intention to apply for a provisional order 
for electric lighting. 


Tanstall.—The Potteries Electric Traction Company 
having given the Urban District Council notice of an application for 
powers to enable them to light the town by electricity, the Highways 
and Building Committee recommended that, instead of allowing any 
company to obtain a monopoly, the Council should apply for a pro- 
visional order themselves. 


Twickenham.—The clerk to the District Council has 
preparon an elaborate tabulated statement on electric lighting in the 
United Kingdom. He pone out that & very large number of 
suthorities who have obtained provisional orders are not seeking to 
use them ; that in instances where public bodies themselves control 
the lighting, there are more losses shown than gains, and that where 
the ligh is in the hands of public companies, the pre- 
dominate; but he admits the difficulty of judging accurately on the 
returns forwarded him, as the characteristics of cach place would 
have to be taken into account. The report has been referred to the 
Bpecial Lighting Committee. 


Usk.—A £6,500 electric lighting scheme was brought a 
by the Public Lighting Committee at last week's Town О 
ee but the question has been adjourned until the new Council 
mee 


West Middlesex.—There is e promise of a busy 
season in electric lighting in Oentral and Western Middlesex. The 
Twickenham District Council have been notified by two electrical 
supply companies of intention to о apply to the Board of Trade for 
provisional orders to light the pa by electricity, and the Oouncil 
themselves, whilst intimating that they will oppose both, have 
drawn upa report upon the subject, with a view to themselves 
obtaining a provisional order. At Hounslow, the Pioneer Electric 
Company ha ve intimated that they will seek orders to light that district, 
and the Heston, Isleworth District Council on Tuesday decided that 
they should oppose, and at the same time refer the question of them- 
selves lighting the district to a Special Committee. The same company 
have given the same information to Brentford, where the District 
Council having lately sanctioned the erection of a dust destructor, are 
about to acquire powers for lighting by electricity, using the heat from 
the destructor as a generator. At the Pioneer Company 
have given similar notice, and the local authority are to 
follow the rule of surrounding authorities and control the electric 
supply themselves. In every case these local authorities hold the 
view that there must be large profits to be made, or public com- 

would not be so keenly in competition, and they desire the 
profits to go in aid of local taxation. 


resolutions passed at a largely 
on Beptember 22nd, it is desirable, if the n 
mu 


аса interests of the town, and report to the Council at an early 


Whitechapel.— The Electric Lighting Committee is to 
be allowed to expend a sum not £100 upon investigations 
now being made by the committee upon the subject of electric 
lighting and destructors. 


Whitehaven.—The Congregational Church is to be 
lighted by 225 electric lamps, current being taken from the Corpora- 
tion mains. There will be two electroliers, each with 25 32-0.P. 
lights, 26 16-0.P. pendants above and under the and a 
number of lights in the vestries, corridors, portico, &c. The work is 
being done by. Messrs. Ramsay. 


Yarmouth.—The quarterly report of the  Eleotrio 
Lighting Committee, presented last week, shows that the total 
number of customers was 299, for 13,829 lamps. The inoome was 
£1,156 4s., and the expenditure £614 17s. 2d. The Corporation thus 
earned ££41 68. 10d. over and above the cost of the production of the 
light in the three months when the consumption is least. For interest, 
repayment of capital charges, &c., the cost is about £570 a quarter. 
There has thus been a reduction of quarterly deficit to less than £30, 
sis dn anticipated that in the future a considerable net profit will 
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ELEOTRIO TRAOTION AND MOTIVE 
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the Council to treat directly with the 
object. 


Ayr.—A proposal has been made to run a light railway 
between this town and Monkton, and a sub-committee of the Works 
Committee has been appointed to report. The promoters are the 
ри Gorham Electric Power and Traction (Pioneer) Syndicate. 


tramways company with 


Bournemouth.—On Wednesday the Town Council dis- 
cussed at some length a recommendation from the Roads Committee 
that the Corporation should Apply for powers under the Light Rail- 
ways Act to lay down and work tramlines in in parts of the 
borough. The question has been repeatedly considered and always 
defeated, and on Wednesday the recommendation was thrown out 
by 10 votes to 6. 


Bristol.—The plans of the extensive scheme of the 


power station at Counterslip, which is to be a huge establishment, 
and to be fitted up with the best possible electrical apparatus, and 
where also provision will probably be made for additional plant 
necessary to work other extensions which might hereafter be decided 
upon. 


Buenos Ayres,—The City Councillors of Buenos Ayres 
are finally becoming tired of all the applications that are being made 
to them for concessions for electric tramways, and tbe Review of the 
River Plate says there is a tendency not to t any more, but to call 
for а for their construction, and to sell the concessions to the 


Carlisle.—The promoters of the Carlisle tramways scheme 
have written to the Town Oouncil p g to adopt the electric 
overhead traction system for the tramways as the simplest and most 
effective form of electric traction in use. 


Coatbridge and Airdrie.—At Coatbridge Town Council 
meeting last week, the town clerk stated that in reply to his letter to 
the British Electric Traction Company, Limited, intimating that 
they were to oppose the scheme, he had received a reply, in which 
they said they were under the impression that the ts raised in 
the town clerk's letter had been dealt with by the company's 
solicitor, but they now stated that they were quite agreed to adhere 
tothe arrangement come to with the Light Railway Oommissioners, 
namely, that half-mile stages and jd. rates should be tried for two 
years, which was borne out by the terms of the Commissioners’ 


Dudley.— We understand that the draft agreement 
between the British Electric Traction Company and the Dudley Oor- 
paea for the equipment and working of the Dudley and Stour- 

dge line by the former has been signed. The company have already 
got that portion of the linethat runs from Brierley Hill to Stourbridge 
well in hand, and electric cars will be running there by Christmas. 
The company are, we understand, in negotiation for the appropria- 
tion of the Dudley, Sedgley, and Wolverhampton line, and for the 
conversion of the steam traction into electric. 


Gosport.—At the last meeting of the District Council, a 
letter was read from Mr. A. W. White, J.P., manager of the local 
tramways, in де! Fg to the repair of the tramlines. He stated that 
the company could not entertain the request to relay the whole line, 

a scheme was under consideration whereby he hoped Gos- 
port would soon be in connection with Fareham and the villages in 
the neighbourhood. If it was decided to carry out the scheme the 
lines would have to be relaid for electrical traction. The chairman 
(Mr. 9. Oooke, J.P.,) remarked that he hoped Mr. White would be 
able to run an electric service to Southampton, and so make local 
residents independent of the South-Western Railway. If this could 
be done it would be a great service to Gosport people. 


Gravesend.—The Tradesmen's Association is suggesting 
to the Corporation the desirability of the electric trams being worked 
by the Oorporation in the interests of the borough. 


Hungary.—It is reported that the Hungarian State 
Railway authorities are about to carry out some trials with electric 
traction on the railway between Arad and Temesvar, a distance of 58 

0 


Hyde.—A dispute having arisen between the Corporation 
and the Oldham, Ashton-under-Lyne, and Hyde Electric Tramway 
Company, as to the laying of cables under the footpaths through the 
borough, to which the Hyde Town Oouncil objected, Alderman 
Oldham, chairman of the Highways Oommittee, recently шропо? 
that the company had already taken пр the footpaths, and in view of 
their action, he and the town clerk and the borough surveyor had had 
an interview with the permanent sec of the Board of Trade, by 
whom they were informed that no new powers had been given to the 
tramway company, and that the matter in dispute was not one in 
respect of which the Board of Trade had jurisdiction. The Oom- 
mittee recommended that the opinion of counsel be taken as to the 
power of the tramway company to lay underground cables, and, if 
counsel so advised, an injunction restraining the company be applied 
for, or such other ings taken as counsel advised. The Oom- 
mittee’s recommendations were confirmed by the Council last week. 


Johnstone.—AÀ motion is to be made by а Burgh Com- 
missioner at the next meeting that:—" The Commissioners, while 
regretting the action of the Pai Board in connection with the 
electric cars and Johnstone, should thank the Electric Traction Oom- 
pany and ask them to use every effort to get their car service brought 
8 this Board do all in their power to aid them in 

oing во.” 


Kirkealdy.—At a meeting of the Town Council last 
week the electric lighting and tramway question was again under 
consideration. It was explained that the Light Railway Commis- 
sioners had considered the tramways seheme too much of an urban 
proposal to fall under their jurisdiction. It was agreed to apply for 
& special Act of Parliament for powers to construct tramways, and to 
havea clause inserted giving them the option of handing the construc- 
tion and working of the tramways to a company. 


streets for кле ort ara of electric tram traction should not be enter- 
tained. Mr. pointed out that if the Corporation agreed to meet 
the Warwick Town Oouncil in the matter they would not in any way 
commit themselves to overhead wires, but merely to the discussion of 
what he regarded as a most important question. It was ultimately 
decided to refer the question back to the Committee. . 


Lowestoft.—Messrs. Seaton & Beer, of Westminster, have 
been laying before the Town Council a proposal to construct an East 
Anglian light electric railway extending from Caister, Yarmouth, to 
Southwold. The promoters would undertake to build a bridge across 
the harbour to take the cars. The Lowestoft Oouncil has resolved to 
give its moral support to the scheme, and a committee has been 
appointed to conduct negotiations with the promoters, and to con- 
ы er the terms of the application to the Light Railway Commis- 

oners. 


The Committee summarise the arguments in favour of the single- 
decked and double-decked cars, and although the balance of favour 
appears to lie with the single-decked cars, Committee state that 
their feeling is that the most satisfactory way of dealing with the 
question would be the adoption of double-decked cars on certain 


routes and single-decked cars on others. The Committee, the Council, 


and the public would then have full opportunity of judging of the 
merits and demerits of each type of car. 

The Tramways Committee had the report before it on Monday and 
discussed it at considerable length, but its adoption was postponed 
until after further consideration, in order that additions may be made 
to its information and recommendations. The document will not 
come before the Council for approval until the January meeting. 
Details were concluded by the committee for promoting in the next 
session of Parliament a Bill to enable the Corporation to obtain 
powers to purchase the whole of the Manchester iage and Tram- 
ways Company's system of tramways witbin the city, and also powers 
to acquire the tramways in connection with the system outside the 
city by arrangements with the various local authorities through whose 
areas they pass, and to work the whole of these tramways. The com- 
mittee will have to arrange for the obtaining of borrowing powers 
for the purchase of the system, and to provide the necessary equip- 
ment of rolling plant, and the erection of all necessary и for 
storing the vehicles. As to the electrical equipment, the question of 
borrowing powers will be left with the Electricity Committee, who 
will undertake the whole of the work relating thereto. 


Newcastle.—At last week's Council meeting the Mayor 
proposed the inclusion of a clause in the ороно ВШ authorising 
the Corporation to acquire any lands or buildings necessary for 
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doubling the lines throughout the proposed tramway routes. Alder- 
man Hamond objected, and said that this wi of roads and 
pulling down houses might cost the city £200,000. e town clerk 
said the Council had already decided that the lines should be double 
throughout, and the Board of Trade required a certain width for thé 
other traffic. The clause was deferred. 


Ramsey.—Lieutenant-Governor Lord  Henniker haa 
sanctioned the closing of the electric tramway to Ramsey during the 
winter season, owing to the necessity of constructing a double line 
near Ballaglass. The line has been phenomenally successful. On 
several days during the summer the a pan were unable to carry 
all the people who wished to travel. The Ramsey Town Oommis- 
sioners met the directors last week with a view to having the pro- 
menade and town illuminated with electric lights. 


Redditch.—' be Redditch District Electric Traction 
Company, having applied to the Light Railway Commissioners for 
permission to construct an electrical tramway from Roedditch to 
Astwood Bank, a distance of over three miles, an inquiry will be held 
at the District Council’s offices on the 27th inst. | 


' Southampton.—On Thursday last week a report was 
brought before the Southampton Town Council recommending 
the adoption of the overhead trolley system of electric tram- 
ways. In submitting the report, the chairman of the Tramways 
Committee said the scheme would cost in round figures about 
£40,000, but he was convinced a handsome profit would be secured 
. on the capital employed. After some discussion, in the course of 
which objection was raised to the proposal on the ground that the 
overhead wire system would destroy the appearance. of the streets, 
the report was adopted. . : | 
The report to the Tramway Committee by Messrs. Kincaid, 
Waller & Manville read as follows:—' We now beg to report 
to you as to the alterations required in the existing lines to fit 
them for electric traction. In dealing with this matter we 
assume that you intend adopting the system that experience has 
shown to be the most suitable for tramway electric traction. This 
system is that of suspending a conducting wire immediately over the 
tramways, upon brackets fixed on posts at the side of the roads. 
Other systems are in use at some few places, such as traction by accu- 
m , and the system of laying the conductor underground 
between the rails, but we do not chink there is any reason why you 
should not adopt that which experience has shown to be the most 
efficient, vis., overhead conductors. In the following towns this 
system has been adopted, vis, Bradford, Bristol, Ooventry, Dover, 
Dablin, Leeds, Liverpool, Middlesborough, Sheffield, Swansea, and 
several others, and, except on short lines at Blackpool and 
Birmingham, the other systems, we believe, have not been 
adopted in England. Both of these involve a larger expenditure 
than the overhead conductor system, and the latter lends itself more 
readily to the arrangements for the electric lighting of the streets. 
The necessity of utilising the rails as an efficient return conductor, so 
as to avoid any leakage or damage to the existing pipes, will involve 
the laying down of new rails in nearly the whole length of the tram- 
ways, and the placing of proper electrical bonds at the joints of the 
rails, and at the points and crossings. Before making a close esti- 
mate of the cost of this work, we should want your approval of the 
positions of double and single lines, and we also want your instruc- 
tions as to the particular sort of paving to be laid down in the streets. 
To arrive, however, at an ap mate result, we append the follow- 
ing ulars:—The existing line is laid over a route 4 miles 
6 furlongs 9j chains in length, consisting of s 7 chains 
of single line, 1 mile че шыш of double line. This gives 
a total length of tramway of 6 miles 1j chains. The additions we 
to make in doubling the existing line will increase the double 

to 7 miles 4 furlongs 9 chains, and decrease the single line to 

1 mile 4 farlongs 8j chains, resulting in a total length of single line 
of tramway of 9 miles 1 furlong 74 chains. The cost of laying new 
rails, properly bonded on this length of tramway, together with the 
fixing of the necessary posts and ets and overhead conductors, 
will amount approximately to £2,632 per mile, equal to, say, £24,000. 
Tne cost of the necessary equipment will consist of 20 motor cars at 
£500, equal to £10,000, and alterations to depot, say, £4,000, making 
a total of £38,000. We have not included in this estimate any altera- 
tions or additions which will ba required at the generating station, 
nor the cost of the feeders for conveying the current to the trolley 
wire.” The Tramways Oommittoe, after conferring, recommended 
the Council to adopt electric traction for the tramways; also, by a 
majority of three, to adopt the overhead trolley system for the tram- 
ways in the borough ; and further, that the soheme of tramways as 
indicated on the plan submitted by Mr. Kincaid be adopted, the 
remaining portion of this report being deferred for the present, This 
is the report which was adopted by the Oorporation, as atated above. 


„Twickenham.—A new proposal to construct an electric 
tramway, under the Light Railways Act, between Twickenham and 
Hounslow, by way of Whitton Kneller Hall, was submitted to 
the Twickenham District Oouncil on 18th inst. The matter was 
referred to a committee. 


Watford.— The Urban Council had a discussion last week 
to decide whether they should su the proposed light electric 
railway for Watford and the contiguous districts. The voting for 
and against was equal, but the chairman gave his casting vote in 
favour, and the matter was adjourned until the next meeting. 


Yarmouth,—The Corporation have decided to undertake 
a system of electric tramways for the borough. The subject was 
discussed last week, and the upshot of it is that a route is to be 
planned, and the necessary steps taken forthwith to obtain a con- 


firmatory order during the ensuing session of Parliament. One 
member of the Oouncil stated he was certain that as soon as the 
tramways were at work, profit would be made, and the rates reduced. 


TELEGRAPH AND TELEPHONE NOTES. 


The Brest-New York New Cable, — The Electrical 
World abstracts from La Nature the following data and illustrations 
of the cable which was recently laid direct from the coast of 
France to New York City by the French Telegraphic Oable Com- 
pany:—The cable has a length of 5,700 kilometres (3,540 miles), 
and weighs in the neighbourhood of 9,250,000 kil (10,000 
short tons) of which 5,500,000 kilograms represent armouring 
of iron and steel, 930,000 the copper core, and 560,000 the gutta- 
perona insulating sheath. The conducting core is made up of a 

3-wire copper cable, the central conductor having a diameter of 304 
millimetres (0:18 of an inch) and the 12 strands surrounding it of 
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at D for deep-sea service, the armouring of which consists of 24 steel 
wires, each with a diameter of 2°29 millimetres (0:067 of an inch). 
In the intermediate type shown at о the steel wires have a diameter 
of 45 millimetres (0°13 of an inch). The coast type shown at в 
has double armouring, the strands of the inside protection being 94 
in number, with a diameter of 229 millimetres (0 067 of an inch), 
and of the outside, 15 in number, with a diameter of 68 millimetres 
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Manchester Telephones.—The Mutual Telephone Com- 
peny has asked the Special Telephone Committee to su its 
a plication to the Postmaster- General for a municipal hone 
license. The Oommittee has decided to interview the Postmaster- 
General to ascertain how the matter stands. 


St. Pancras and the Telephone Company.—The 
telephone question was again brought at a mee of the 
Vestry on Wednesday, consequent upon a recommendation su 
by Mr. W. T. Hawkin, chairman of the Highways Committee. The 
company sought permission to lay a branch line from Euston Road 
along Gowér Street so as to connect the King's Croes exchange and 
that in the West End in order to improve the telephone service. 
Having fally considered the matter the committee recommended that 
as а recognition of the easement the veces should be sanctioned 
on condition that the company would undertake to pay ls. per 
100 lineal yards of line per annum. Oonsiderable opposition was 
manifested against the proposal, and in the end an amendment by 
Mr, Orange, che bts, вун the report should be referred back to the 
committee, was carried by a large majority. 


(Continued on page 601.) 
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THE GLASGOW MUNICIPAL ELEOTRIC 
TRAMWAYS. 


THE interest evinced in the Glasgow electric tramways is 
quite disproportionate to the length of the line. The Scots 
are generally supposed to be a prudent nation, and a stranger 
to Glasgow might 
imagine that the 
short’ system of 
overhead line 
which has been 
erected between 
the centre of the 
town and a place 
named Springburn 
was merely to gain 
experience, and to 
ascertain whether 
or not theoverhead 
syatem was what its 
advocates claimed . 
it to be, or whether B 
it had the obje- | 
tions во persist- 


ently urged by the 
gentleman with 
the studs. They 


may even tell you 
it is an experi- 
mental: line, but the assertion should be taken with cold 
Scotch-caution, for no Town Council possesses a wider 
knowledge cf the various systems of electric tramways at 
home and abroad. There is a story told that for some years 
the only deputa- | 
tions which visited 
the Continent were 
those which spoke 
German with a 
tartan accent, but 
obviously they 
must have come 
from the High- 
lands, because the 
only form of lan- 
guage used in 
Glasgow is Scotch, 
which, by the way, 
is no good for 
telephones, hence 
the troubles of the 
telephone system 
there. Uo 
Once Glasgow. 
had an opportu- 
nity of becoming 
famous, but it 
bought 3,000 tram horses instead. Most of these, how- 
ever, want repairing, and the nortiern city may redeem 
some of its tarnished reputation, as far as tramways are con- 
cerned, by declaring boldly for a great scheme of electrically- 
propelled tramcars. But we anticipate. Unfortunately, we 
must be historical, and although we are not going far back, 


A SECTION WHERE DOUBLE ARM BRACKETS ARE USE“. 


A SHARP CURVE. 


it is well to mention some of the early incidents that have 
led up to the present Glasgow tramways. It is not necessary 
to say much of the days when tramways iu Glasgow were 
operated by a company. Commencing in 1871, with a lease 
of 28 yeara, it was clear that little would be done by the 
company in adopting a system of mechanical traction, and 
_in consequence of 
the result of eleo- 
tions in 1891, iu 
which the tram- 
^ ways were made 
1 ‘the test question, 
the Town Council 
resolved to take 
over the tramways 
on the expiry of 
the lease in 1894. 
When the Сог 
' poration took over 
the tramlines, it 
was with an 
entirely new plant. 
It had one weak- 
певв—Һоѓнев were 
"used — but the 
report of the first 
ч years working 
demonstrating the 
complete success 
of municipal control, the question of mechanical traction 
was again brought forward, and the general manager, fortified 
by an investigation into American lines, strongly recom- 
mended the overhead system. This marked the beginning 
| of a number of 
vexatious . delays. 
A preliminary 
canter was made 
on the Continent 
in 1896 by а sub- 
- committee of two, 
but this was 
merely to select в 
number of places 
for & larger sub- 
committee to visit. 
. Still, after examin- 
ing the systems in 
Brussels, Hanover, 
Hamburg, Berlin, 
Dresden, Buda- 
Pesth, Vienna, 
Milan, Genoa, 
and Paris, the 
conclusion set 
forth by the small 
| committee was :— 
* That the overhead system of electric traction is the best we 
have веер, ard can be made applicable to any part of the 
city." That, however, did not prevent the state visit of the 
sub-Committee to Brussels, Hamburg, Berlin, and Hanover, 
but they could do no more than the advance guard, for they 
reported: “That the overhead system is the simplest, 
F 
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cheapest to construct and work, most accessible for main- burn Road, posing St. Rollox Chemieal Works and skirt- 
tenance and repair, and, on the whole, the most efficient ing Sighthill Cemetery. Shortly afterwards it dives down 
system of mechanical traction which has yet been demon- under the low railway bridge of the Caledonian Rail way 
strated by Газа working.” Sach a clearly expressed line to St. Rollox Mineral Station. This railway bridge 


opinion would have satisfied has proved а veritable 
most municipalities, bnt | thorn iu the side of the 
was it sufficient for Glas- — — = | designers of the electric 
gow? We trow not, for it | tramway; it has happened 


was held that information 
was not complete, and Mr. 
Young, the manager of the 
tramways, and the engineer, 
Mr. Olark, were dispatched 
to America to investigate 


in this wise. There 
were members of the 
Town Council who sought 
to have a trial made of 
cars with outside seats, but 
at the level of the road 


the latest systems. That under the bridge alluded to, 
visit served but to accen- such a vehicle could not 
tuate the previously have with safety. 


expressed . opinion, and 
seven months later—May, 
1897—the Town Council 
decided to equip a short 
section of tramways with 
electrical plant. Then 
&rose а pretty quarrel 
between the Lighting and 
Tramways Committee as 
to who should supply the 
current necessary to operate 
the tramways; the matter 
was even more vigorously 
contested than it was in 
Bristol, when the Corpora- 
tion and the tramway 
company were the con- 
flicting parties. Eventually 
the Lighting Committee 
cupitulated, and the Tram- 


Lowering the roadway was 
better than highering the 
bridge, so at this pes the 
level of the road been 
reduced some 18 inches; 
this has naturally increased 
the cost of constructing the 
road, but we can hardly 
credit the statement of a 
local scribe that this piece 
of engineering alone cost 
£8,000. 

The car sheds and power 
house are about half a mile 
from the Springburn end 
of the line, The total 
length of the route is 2°40 
miles, and there is a double 
set of rails throughout. 
Curves are fairly numerous, 


ways Committee were given Е nan "n | the one having 


permission to erect their SHOWING Posts UTILISED FOR ARC LAMPS. a radius of 37 feet 6 inches. 
own power house. As soon | | E 1 | The overhead work, as will 
as the question reached | — iy Cp eia be gathered from the illus- 
the domain of the permanent officials, the practical stage trations which we give herewith, is of a most interesting 
was reached, and without any delay, specifications were description. Some of it is not in accordance with English 
accepted, and the construction of the line commenced. It ideas, but it is probably po worse for that. Indeed, we 
was the completion of this which was duly honoured last hold it to be a remarkable example of the span wire 
week. Provosts and system, and after a 
Bailies from higher little time one 
and nether Scotland Li —— Sa A TA to wonder 
gathered to cele- why one thought 
brate the inaugura- -bracket - arm sus- 
tion of electric pension was the 
tramways in Oale- only method for 
donia. The event this country. It 
was worthy of the is hardly necessary 
gathering, and of to point out that 
the luncheon, which span wires are not 
Robert, in Punch, exclusively used, 
wonld have called a for, as will be seen 


чашке. from the illustra- 
To be merely des- tions, one section 


criptive, it may be 
said that the route 
which has been 


of the route relies 
on centre poles 
with double arm 


equipped for electric brackets. The 
traction, commences suspension of the 


in Mitchell Street, a 
short distance from 
the central station 
of the Caledonian 


trolley wire from 
these is different 
to English practice, 
but that arises 
Railway, and from mainly from the 
St. Enoch station | | DRE 8 |, adoption of a 
of the Glasgow and “== | ' ! : — rigid trolley pole. 
South - Western Е E: | | These are pointe, 
Railway. It er- Tun OVERHEAD WIRES AT ONE OF THE CURVES. however, which 
tends up West | we shall bring 
N ile Street, turning eastward along Sauchiehall Street and prominently forward next week. In the meantime, 
Parliamentary Road to Castle Street. These are, for the we would observe that the intention of the Glasgow 
most part, broad and straight thoroughfares, but there is а Corporation is to use many of the posts for. carry- 
gradual ascent to nearly midway between the two ends of ing arc lamps, and in many instances this has been 
the line. Leaving Parliamentary Road the line curves carried out. ' 
northwards, and proceeds along Castle Street and Spring- (To be continued.) 
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EXPLOSION OF SUBMARINE MINES IN 
BALTIMORE HARBOUR.” 


THE naval operations of the late war with Spain have 
afforded another demonstration of the value of submarine 
mineg as an element—we had almost said the chief element 
—of coast defence against an attacking fleet. Their value 
was abundantly proved during the blockade of Santiago, the 
actual objective of which was the capture or destruction of 
Cervera’s equadron. From the day of their departure from 
the Cape Verde Islands to the fatal Sunday morning on 
which they were driven upon the Caban coast, these cruisers 
and torpedo boats were the storm-centre of the war. No 
sooner had they cast anchor within Santiago Bay than our 
whole available naval force was concentrated at the entrance, 
in the expectation that the capture or destruction of these 
chips would probably mean the immediate close of the war 
an expectation which proved to be remarkably correct. 
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It is not stretching the point too far to assert that if i 
had not been for а few sunken mines between Smith Cay und 
Morro, the army operations at Santiago would never have 
taken place. Bat for the existence of these mines, Admiral 
Sampson would have entered the bay, captured or sunk the 
р sbips, and confronted the city of Santiago with the 
alternative of capitulation or bombardment within a very 
few days after Cervera cast anchor in the harbour. 

Apart from its enormous destructive power, the submarine 
mine exercises a powerful moral effect on the enemy, because 
of its invisibility and the practical impossibility of deter- 
mining its exact location. It is the most quickly available 
of all systems of coast defence, and unlike all other means of 
‘defence, its cost is out of all pcre ac to the damage it can 
inflict. It is pre-eminently the weapon of the weak. 

Submarine mines are of three different kinds: 

1, Observation mines, otherwise known as judgment 
mines, which are fired by an operator on shore, when the 
hostile ship is judged to be within range. 
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A NiNGLE Deck CAR oN THE GLASGOW MUNICIPAL TRAMWAYS. 


Cervera's fleet being definitely located at Santiago, it was 
to the obvious advantage of this country that the crisis 
should be reached at once; yet, as a matter of fact, the 
oe remained unmolested in the harbour for several weeks, 
and were only finally destroyed as the result of their own 
voluntary departure from the harbour. 

was it that prevented our fleet from entering the 
harbour, and necessitated the despatch of an army 20,000 
strong to assist in the capture of the vessels? It was not 
the guns of Morro Castle, for these have proved to be old 
muzzle-loading weapons of very limited range and power, 
nor were the more modern guns on the opposite shores of the 
entrance sufficient to successfully resist a modern armoured 
fleet sach as was drawn up at the mouth of the harbour. 


Our battleships and armoured cruisers could easily have 


forced the entrance if the nondescript batteries that guarded 
It had been the sole means of defence. It was known, how- 
ever, throughout, Sampson's fleet that the tortuous channel 
was sown with the deadly submarine mine, and the existence 
of these defences was sufficient to keep our powerful fleet 
onteide during all the long weeks of the blockade. 
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® Scientific American. 


2. Automatic mines, which are self-firing on being struck 
by the hull of a ship. 

8. Electro-contact mines, which are electrically connected 
with the shore, and, on being struck, cause a bell to ring at 
the firing station, where the operator switches on the firing 
current or not, according as the vessel is a hostile or friendly 
ship. 

The accompanying illustrations show the form of ground 
mine most commonly employed in this country. It consists 
of the mine proper, containing the explosive, which is placed 
on the bottom of the channel, and the electro-contact buoys, 
which are anchored above the mine at a predetermined depth 
below the surface of the water. The body of the mine is 
made of cast-iron. It is of a hemispherical shape, and is 
4 feet in diameter and about 2 feet in height. The shell is 
2 inches in thickness, and at the crown is a filling plug with 
electrical connections, over which is bolted a wrought-iron 
cap. The electric cable passes in through the clip shown 
on the side of the cap. The capacity of the mine herewith 
illustrated, which represents one of those which were used 
in the defence of Baltimore Harbour, is 250 Ibs. of explosive. 
When it is to be used as an automatic or as an electro- 
contact mine, the floating buoy is attached to the ears of ћесар. 
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The floating buoy is a hollow, buoyant sphere, in which is 
pace а circuit closer, and it is provided with wires which 
ead from the buoy to a fuse in the ground mine and to the 
signal station. The mechanism usually consists of a ball or 
a pendulum, which, on the buoy being struck by a passing 
vessel, swings into contact with a metallic ring and closes the 
circuit. If the mine is fully automatic or relf-firing, the 
closing of the circuit sends а current directly through the 
ground mine and explodes it; but if it is to be fired from a 
station on shore, the circuit closer merely serves to give 
warning to the operator, who, by the throw of a switch, 
sends a powerful current through the mine and explodes it. 
Our readers will remember that immediately upon the 
declaration of war the harbours of this country were planted 
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Ес. 1.— EXPLOSION or A GROUP or THREE GROUND MINES 
IN BALTIMORE HARBOUR. 


with mines, which were maintained in working order until 
news came of the destiuction of the Spanish fleet at Santiago. 
This occurrence and the overtures for peace on the pr of 
the Spanish government led to the removal of these obetruc- 
tions to navigation. In some cases the mines were removed, 
and in others they were exploded, in order to observe the 


Buoys ATTACHED. 


probable effect they would have upon a passing vessel. Those 
placed for the defence of Baltimore were all removed from 
the ship channel except one group of three, which was ex- 
ploded on July 18th, with results as shown in fig. 1. 

This group consisted of three mines, placed 100 feet apart, 


in a triangle, and connected with the firing casemate. They 
were each charged 225 to 250 lbs. of dynamite and were 
placed in 304 feet of water; but as the bottom consisted of 
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Fic. 2.— ExPLOSION oF A DouBLE MINE IN BALTIMORE HARBOUR. 


soft mud, it is likely that in course of time the mines settled 
considerably. The photograph was taken at a distance of 
1,200 feet, and froma point 35 feet above the water, A 


Charge, 225 to 250 lbs. 
SUBMARINE MINE or TYPE USED FOR DEFENCE OF HARBOURS. 


careful measurement by triangulation showed the column of 


water to be 225 feet high and the base of the disturbance 
200 feet wide. 

The other mines, which had been removed away from the 
channel and placed in water 22 feet deep, were exploded on 
August 27th, and the results photographed as before. 

Fig. 2 was a double mine exploded at a distance of 500 
feet. The base of the column was 100 feet wide and its 
height 246 feet. 
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In each explosion, except the first one, fragments of the 
cast-iron were thrown to a great height and some of 
them were recovered. The negatives made as the column of 
water was ascending show the iron fragments in their flight. 
A study of these photographs will give a more vivid im- 
pression of the terrific energy of these machines than can be 
gathered from any verbal or written ена They fully 
justify the caution which prevents a naval commander from 
entering a harbour protected by mine fields until by counter- 
mining operations he has cleared the way for his fleet. 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 596.) 


Misleading Information.—In the account of Tele- 
grapbic communication between England and Australia,” which is 
pub. in the widely circulated " Australian Handbook,” we notice 
among other data given, a list of the cable sections, and in each case 
the number of cables the stations which exist on the route 
between Australis and England. In all cases, with one exception, 
the number of cables between each pair of sections is given, but for 
some reason “ Australia-Banjoewangie-Singapore,” three stations are 
taken together, and the number of cables on the two sections thus 


grou 
the effect of those who may refer to the table for infor- 
mation telegraph oommunication between A and 


Port Darwin and one from Roebuck Bay. Go along further and you 
see four cables laid down. There is a multiplicity of cables; so 

in no case between England and Australia are we at present 
resentations and 
, even although 
made in error, afford a basis which those interested in delaying the 
construction of a Pacific cable are not slow to turn toa use. We до 


there actually are three cables from Australia to Вапјое- 
wangie (in Java); but from Banjoewangie to Singapore 

is only one cable, which was laid in 1879. That this single 
сада ee боша volcano каю rope of Har week linke in Mie 
lines uniting A with Europe is apparent, when we remember 
that, although it is more than 900 miles „it lies in the shallow 
| and averaging about 
20 fathoms. When this cable was interrupted in September, 1897, 
all the Australasian traffic had to be carried on the Dutch landlines 
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several alternative routes of tactical value." We bave never been 
successful in understanding the theory indicated above. If cables, 
шее of the Eastern Extension Company, do not fulfil the 

for which they are laid, it would seem only businesslike 
that they should establish their cable system on a sound footing, and 
that without claiming assistance by subsidies, and nominally attach- 
ing such subsidy to any particular cable in their system. The con- 
nection by cable of Port Darwin to the Queensland landlines will 
undou y be of much value, and ht economically be eff.cted 
by the company, by picking up the cable which they laid from Java 
to Roebuck Bay in 1889, which is admitted to be of little use owing 
to the defective condition of the Western Australian landlines which 


Proposed Reduction of Inter-Colonial Telegraph 
Rates in Australia.—We make the following extract from the 
Melbourne Argus :— The anomalies in connection with the inter- 
colonial telegraph rates, brought under the notice of the Postmaster- 
General last week by the Chamber of Oommeroe, form tbe subject of 
& report by the Deputy-Postmaster-General, in which the whole sub- 
ject is )J) eria e a er removal of tho 
anomalies. With the aid of this report Mr. Duffy has drafted a scheme of 


rates which he intends to ask the other colonies, vis., Queensland, 


9d., New South Wales, 9d., and Queensland, 5 rate to 

„ofw 
and South Australia would receive 9d. each; and that the charge to 
New South Wales for all words over the first 10 sh 
rate of Id., instead of 2d. а word. It is estimated that these pro- 
ls, if accepted by the other colonies, will represent a loss c 
about £10,000 to this colony in the first year, but that the loses will 
disappear in the second year, owing to the increased business caused 
by the reductions." 


Telegraphic Interruptions and Repairs :— 
Down. | 


B. 
£e 
g 
R 
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Repaired. 


Gurupa... June 8th,1898  .. #68 
Bt. Lucis-Bt. Vincent .. Sept. 24th, 1898 ... P 


Bolama- Bissao „ », June 31st, 1898  ... | des 
Perim-Aseab eee eee eee Sept. 18th, 1898 [I Oct. 15th, 1898. 
Gibraltar-Tanger ... . . Oct. 18:Ь, 1898. ses 
Saint Louis du Benegal- | 

Fernando de Novonha ... Ost. 17th, 1898. 
Pernambauoo-Ceara ... .. Oct. 19th, 1898. 

LINES. 
Majunga-Tananarive „ Oct. 12th, 1898, ... Oct. 12th, 1898. 
1 - „ә, Oct. 176b, 1898  ... Ost. 18th, 1898. 

Saigon-Bangkok  .. . . Oct. 15th, 1898 . . Oct. 16th, 1598. 


Wooden Telegraph Poles.—The Scienisfic American 
says that an interesting t has just been started on the 
Philadelphia, Wilmington, and Baltimore 
out which is the best wood for agg poles. 
set up in order to test the life of the various woods employed 
These are six chestnut poles, creosoted ; six pine poles, creosoted ; six 
chestnut poles, woodilined ; F 
the ordinary manner, and six to have a hole bored near the ground so 
that they can be saturated with | ' 


CONTRACTS OPEN AND CLOSED. ` 


OPEN. ч 
_ Belgium.—October 27th. The municipal authorities of 
Ghent are inviting tenders until October 27th for an installation of 
electric Js be in the new Flemish theatre in that town. Tenders 
to L'H de Ville, Ghent, Belgium, from whence particulars may b. 
0 ` 


Bilston.—October 29th. Tenders are, according to an 
exchange, being invited for the construction of a line of telephonis 
communication between the Bilston waterworks pumping station at 
the Bratch and the Town Hall at Bilston, with the receiving 
and transmitting instruments, and also the setting up of electric 
recording apparatus in the reservoir at Goldthorn Hill, with com- 
munication wires from the apparatus to the pumping 
station at the Bratch, and also to the Town Hall, Bilston, for thu 
Bilston Urban District Council. Plans and specification, may be 
seen at the offices of Mr. Baldwin Latham, M. I. C.., engineer for the 
works, 13, Victoria Street, Westminster, S. W., and also at the office of 
Mr. John D. Wassell, clerk, Town Hall, Bilston, and the form of 
tender may be obtained on application to the Engineer or to the 
Clerk, on deposit of £5, which will be returned to all persons making 
a bona fide tender. 


Burton-on-Trent.— October 27th. The Corporation 
wants tenders for the supply, construction, and erection of a 250- 
cular from Mr. F. T. Ramsden, manager and engineer, Gas aud 

Е. еп, manager and engineer an 
Electric Light Works, Burton-upon-Trent. : Nar 
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Bury.—October 26th. The Corporation wants tenders 
for the wiring of the public baths, St. Marie's Place, Bury. See our 
" Official Notices " October 14th for further particulars. 


Edinburgh.—November 14th. The Council want tenders 
for the supply of marine boilers and mechanical stokers and engines 
and dynamos for the electric light station in McDonald Road. с 
sulting engineer, Prof. A. B. W. Kennedy, 17, Victoria Street, S. W., at 
whoee office specifications and drawings may be seen. See our 
“ Official Notices” this week. | 


Edmonton.—October 25th. The Board of Guardians 
are inviting tenders for the supply and erection of en can ke and 
dynamos, condenser, pipe 7 wiring for 600 lamps, swi ро, 
battery, &. Particulars an at the office of 
solicitor and clerk. Bae car a OM Notices” October 14th. 


France.—October 22nd. The French naval authorities 
in Paris are inviting tenders until the 22nd inst. for the supply of of 
three steam dynamos giving 600 amperes at 83 volta, requ 
the electrical installation on board the new cruiser 


France.—October 27th. Tenders are being invited until 
the 27th inst. by the French and telegraph authorities in Paris 
for the xr ot of 40 tons of high conductivity copper wire. Tenders 
to be Sous- d'Etat des Postes et des Telegraphes, 

103, Rue de Grenelle, Paris, whence particulars may be obtained. 


General Post Office.—October 25th. The G.P.O. is 
may toe tenders (a) for the su supply of red fir шар 
delivered in London, and a£ Northumberland Dock ver Tyne), 
West Harti Hull, or Grimsby; and (b) for creosoting th 
with 10 lbs. or 12 Ibs. of creosote to the cubic sock, aa tay be 
The be felled during the winter of 1898-9. Forms 
piri gi may be obtained on application 
Е. Stuart, controller of stores. 


s к 29th. The Ghent Municipal Council 

is thes. The wo for the installation of the electric light at a new 

o work, says Daily pni and Contracts, has to be 

er ee by June let, 1899 (a fine being imposed for every 

нле day to completion), and maintained for 12 months. Labour 

The contract includes the ктр and delivery of 1,937 

нд aia lamps, 20 are lamps, &c. expenses for registering 

"omg ee of gn are estimated to cost 130 francs, to be d 

by t of 8,000 francs is required, on which 

60 days. Bpecifications seen with, and 

are tars Grube a ae 

А ог € office e paper 

Tenders, on stamped paper, registered, addressed 

as directed, with а certificate of deposit, to be by October 27th. 
The tenders will be opened at 11 a.m. on October 29th. 


Great Western  Railway.— October 24tb. The 
directors are inviting tenders for the supply of various stores for a 
year commencing December 186, 1899. Among the items are tele- 
graph instruments, apparatus, ironwork and tools, and drysalteries ; 
lam einai i sole A че Sedation Ao a mn ffi i 

ps; p ons, &c., from tbe offices 
of the Stores Superintendent, Swindon. For farther particulars 
see our Official Notices” October 7th. 


. ber 25th. с Boara of a is 
in at union h 

Shiroosk, Halifax, bout &) а electrical ventilating fans, for the 
Guardians. Specifications and 3 from Mesars. Shepherd and 
Watney, consulting engineers, 71, Albion Street, Leeds. 


Hanley.—November 14th. The Corporation & inviting 
tenders for the erection of a destructor. Particulars from 
Mr. J. Lobley, borough барлы: 


Harrogate.— The Corporation wants tenders for the supply 
of 18 cast-iron arc lamp poles, 18 feet long above ground, fitted with 
Hyde Park carriers. Borough electrical engineer, Mr. Geo. Wilkinson. 
Bee our “ Official Notices” this week for particulars. 


Kingston - upon -Hull.—October 27th. The Electric 
Lighting Committee invites tenders for the supply and erection of 
certain plant in connection with the electricity works, includin high 
and low tension mains, casings, trench work, &. ; асе 
шү" current Y (еда trp pean toe te = сЕ sie 

pump, con es e r i pes, 
Me. A. B. Barnard. e dn Ooi “ Official Notices" September 


Morecambe.—October 31st. The Electric Lighting 
Committee is inviting tenders for Lancashire boiler, continuous 
current steam dynamo (180 kw.), two 40-kw. transformers, switch 
panels, switches, &c. Electrical engineer, Mr. С. Е. Parkinson. Вее 

our “ Official Notices” this week for details. 


Morley.— October 31st. The Morley Industrial Co- 
operative Society is inviting tenders for the wiring, &c., of its new 
buildings in Queen Street. Particulars from the office up to to- 
morrow, Saturday. 


The Potteries.—October 22nd. The Britieh Electric 
Traction oput Limited, is inviting tenders for the overhead con- 
atruction of the Potteries Extension Tramways. Specifications and 

may be obtained from Mr. C. H. Gadaby, contract engi- 
по to the company, at the company’s offices, on deposit of £5 per 


Shoreditch.—October 26th. Tenders are invited by the 
Vestfy for the supply of r^ 10-H.P. electric motor. Specifica- 
tion, &c., from the surveyor, 287, Kingsland Road, N.E. See our 
" Official Notices” this week. 


inviting mera for the i ch, of two engines and dynamos р | to 


Toronto (Canada).— November 9th. The Toronto 
Board of Control is, to Daily Tenders and Contracts, 
inviting tenders for a complete installation of electric lighting plant. 
Tenders will also be received for the various portions of the work, 
vis.: 1. кайп equipment. 2. Countershsfts and pulleys. 3. Belting. 
4. Boilers. 5. Feed pumps and condensers. 6. Water and steam 
piping. 7. ко 8. Dynamos and station electrical арра- 
ratus. 9. Arc lamps. 10. Mast arms and lamp attachments. 11. Poles 
and overhead circuits. 12. Conduits and cables. Plans and specifi- 
cations seen, and forms of tender obtained, at the office of the City 
Engineer, Toronto. The specifications for items Nos. 2, 8, 5, 6, and 7 
may bs withheld until the remainder of the apparatus is decided 
upon. A deposit in the form of a marked cheque, payable to the 
order of the City Treasurer, to the amount of 23 per cent. of the 
value of the work tendered upon, must accompany each tender. 
Tenders, bearing the boná fide signatures of the contractor and his 
sureties, to the Ohairman of the Board of Control, City Hall, 
Toronto, Canada, by noon on November 9th. 


Wimbledon.—November 7th. The District Council is 
inviting tenders for the supply, delivery, and erection of transformers 

and accessories. Вр fications, &c., from Mr. A. Н, Preece, 39, 
Victoria Btreet, 8. See our “ Official Notices " October 14th. 


CLOSED. 


Buxton.—The following tenders have been accepted in 
connection with Prof. Kennedy's electric lighting scheme:— 
1. Boilers.—Messrs. R. Hornsby & Sons, £1,659. Time of delivery, 
20 weeks; 2. Electrical plant.— Messrs. Mather & Platt, Limited, 
including spare parts, and compound steam pumps, £4,236 (28 weeks); 
3. Battery.—Tudor Accumulator Company, Limited, £820. Annual 

for maintenance, £52 (10 weeks); 4. Switchboard.—James 
White, Glasgow, £1,353 (16 weeks); 5. Steam exhaust and other 
pipes.—John Spencer, Limited, Wednesbury, £950 (21 weeks). 


Kennington.—The following tenders have been received 
for the electric lighting of the Princess of Wales's Theatre, Kenning- 
ton. Messrs. Owen Lucas & Pyke are the consulting engineers :— 


Pritcbetts & Gold . is " за .. £19,469 15 

Н. G. A Limited . gs - wi: .. 11,989 5 

F. Suter & Co. . i А кз .. 11,16 6 

Foote & Milne. % T га Vs vx 9,024 15 

Marryat & Place ae ae vs oa : 9,811 15 

Speedy, Congdon & Co. 9,288 15 

Brusb Electrical Engineering Company, Limited . 9,129 15 

8. H. Heywood s 7,880 15 
Sax, Blatter & Co. 7,189 1 

Hampton & none Limited. 7,508 15 

: Calvert & Co. m T oe T 7,246 16 

-+- Strode & Co. os v T be cù 5,979 15 

John Bolding & Bons vs s "T - 5,981 15 

T. H. Taylor. T T s ‚з ae 5,017 7 

Laing, Wharton & Down vs M ix T .. 5,459 0 

*Barclay & Son oe ee ра з v'e 5,464 15 

A. Penney & Co. as ws si ө 5,299 17 


* Accepted subject to slight modifications in specitication and price. 


].—It is stated that the Liverpool Corporation 

the contract for 14 steel Lancashire boilers for the 

electricity station at Pumpfields, Vauxhal Road, with Messrs. 
Tetlow Bros., of Holinwood, at £656 each. 


Lynn. — Particulars of the accepted tenders for the 
Council's electric lighting scheme will be found among our “ Electric 
Lighting Notes.” 


Stockport.—The Gas and Electric Lighting Committee 
hag considered samples of meters from the following firms:— 
Ferranti & Co., Thomson-Houston Company, and Chamberlain and 
Hookham, and has resolved that Messrs. Ferranti & Co.'s tender to 
supply 50 meters, at £5 5s. each (within 12 months), be accepted. 


Tynemouth.—At last week's Council meeting Ald. Green 
brought up the report of the Trade and Commerce Committee, which 
recommended the acceptance of Messrs. Holmes & Co.’s tender for 
engines and dynamos at £4,100 in connection with the new electric 
lighting installation, and that of Messrs. Siemens Bros. & Oo, for 
balancers and boosters at £549. 
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FORTHCOMING EVENTS. 


Friday, October 21st.—At 8 p.m. Hloctro- Harmonie Ooncert. 

At 8 p.w. Institution of Junior Engineers. Presi- 
dential address by Sir W. H. White, K. O. B. 

Saturday, October 22nd. — Manchester Association of Engineers, 
Grand Hotel, Manchester. Paper by Mr. Henry 
Hodgeon, on “Some Points in Modern Steam 

| Engine Practice." | 

Monday, October 24th.—At 330 p.m. Opening of the Corporation 

. new electric lighting extension works, Sculoeates 
Lane, Hull, by Councillor J. T. Skinner. 

Tuesday, October 25th.—At 8 p.m. Northern Society of Electrical 
Engineers, Grand Hotel, Manchester. Address by 
the president, Mr. J. 8. Raworth, to inaugurate the 

on. Subject: “The Rapid Development of 
Electrical Engineering during the Present Year." 

Friday, October 28th.—At 5 p.m. Physical Society, at the rooms of 
the Chemical Society, Burlington House. piece, 
(1) "An Iofluence ine" by W. R. Pi i 
M. A.; (2) "The Repetition of an Experiment on 
the to-optic Phenomenon discovered 
Righi,” by Prof. Silvanus P. Thompson, F.R. 
(3) “ The Magnetic Fluxes in Meters and other 

Electrical Instruments," by Albert Campbell, В.А. 


NOTES. 


Boiler Room Ecenomy.—In а paper by Mr. Moseley, 
read before the Oanadian Association of Stationary Engi- 
neers, figures were presented to show that the mean difference 
between ordinary and competitive firing is 10 per cent. In 
teats with a Jones mechanical stoker, it was shown that this 
stoker did 50 par cent. more work at а 25 per cent. better 
economy when compared with ordi hand firing, but that 
in a competitive test its superiority was 25 and 15 per cent. 
respectively. It is Deep] impossible to continue to fire 
as at a short period of competition, and probably this has 
much to do with the success of mechanical stoking, the 
machine, if kept in order, not getting tired or losing interest. 
The author advocates paying а fireman as a skilled man, not 
as а mere labourer, and thinks that a cut-down in his wages 
would show a fourfold increase in fuel, each dollar of reduc- 
tion meaning another four dollars of coal. It isso obviously 
impossible to keep up to highest efficiency for long at a time, 
that there ought to be a premium system of paying stokera 
on the basis of evaporation per ton of conl, or of percentage 
of CO, in the flne gases. The latter is the better, because 
by the former method there is more or less temptation to 


^ waste at the blow-out. 


Testing Furnace Circularity.—An instrument for test- 
ing the circularity of furnaces was recently described by Mr. 
T. Messenger before the North-East Coast of Eagineers. 
It is отлар of three radial legs pointed at the 
outer end is p in the furnaoe to be tested, and caused 
to grip the furnace, the three points moving outwards simul- 

by means of toothed quadrante. The розы 

at their central point а trammel bar with an end roller aad 
a pencil. The arm is revolved in the furnace, and the pencil 
describes a small closed curve on а paper. This small closed 
figure shows, by its departure from a true circle, the exact 
want of truth of the furnace. The effect is startling. If, 
in a 4-foot farnace, the circle of comparison is only 6 inches, 
the resulting closed figure appeara very largely out of shape. 
The reason is, of course, that the actual departure from the 
true circle is shown, so that if a flue is half an inch out of 
trath, this half inch ap on even a 6-inch circle, and the 
ptoportion of deformation is exaggerated. This enables the 
true direction of the error to be more plainly determined 
when jacking back to true shape. The figures made by the 
instrument should be kept as records, and they will prove 
useful as comparisons from year to year as inspections are 
made. The instrament is very simple. By the use of 
different sets of points it can be used for any size of furnace, 
and it should prove most useful. The instrument is equally 
applicable to the . gauging of steam engine cylinders, for 
which the roller may be replaced by a pointer, in order to 
obtain a trace of any sooriug, which is so often present in a 
worn cylinder. 


Automobile Trials.—From the Journal of the Royal 
Agricultural Society it a that the resulta of the teats 
made near Birmingham in June last are very favourable to 
benzine motors. Taking benzine at 74d. рег баор, ав used 
inthe Daimler vehicle, lamp oil at 434. per 
the Lancashire stéam motor car, and coal at 20s. per ton, as 
used in the Chiswick vehicle, the cost per mile was only he 
for the Daimler car, and it could have run 100 miles per day 
for 48. and a man’s wages. The fuel cost per total ton mile 
in the four cars was respectively 0:18d., 0°36d., 0°30d., while 
per cargo ton mile it was 0:465d., 0°774d., and 0°704d. From 
the early days of the present movement in automobile vehicles 
we have our opinion in favour of the benzine car, 
as being the most free from complication. The Daimler car 
had four spseds, the Lancashire car had three, while the 
Ohiswick compsny's car bad only one speed, but could use 
boiler steam in its low pressure cylinder. The Daimler car 
had the least friction, and it the highest mean ; 
The tests аге in direct contradiction to the dictum of Sir 
David Salomons, who expected most from steam cars, and 
bis argument was correct; but so far the convenience of 
the benzine vehicle has enabled it to show the best results 
on all points. At present price alone seems to be а ber 
to a wider use of self-moving vehicles. 


The Daniell as a Standard Cell,—Grotian describes in 
the Elek. Zeit. & modified form of the Daniell, which, though 
not so constant as the Olark and Weston cells, is yet suffi- 
ciently exact for most purposes, and is much more easily 
constructed. The arrangement is shown in the adjoining 
figure, where there are two retaining cells which are provided 
with а long lip on each side. One of these cells contains the 
zino and its solution, while the other contains the 
and its solution. The plates should be held in the fixed 
vertical position, say, by means of grooves The heavy 
black lines, / /, are pieces of filter ора 8 inches in 
width, the ends hanging down over the ends of the li 
lower than the sarface of the liquids. Each is first 


h li 
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with its solution, then by capillary attraction the liquids 
will be drawn over slowly, and those that mix will drop, 
thus keeping the solutions pure. There should be five strips 
in the zinc solution and two strips in the copper solution. 
When in use the two overhanging of the strips are 
brought together, and pressed her by the fingers till 
they adhere. The copper plate should be coated eleotrolytic- 
ally with pure copper, and the zinc plate should be amal- 


gamated. The zinc solution should be 1:2 and the copper 


1°1. A number of comparisons of this cell were made with 

a Clark which had been standardised by the Reichsanstalt, 

and the mean value of the E.M.F. was found to be 1:101. 

The resistance is several thousand ohms, and it will stand 

short circuiting. The E.M.F. rises slowly when the cell is 

р in use at the rate of 1 to 2 thousandths volt per 18 
ours. 


Lectures.—On 13:h inst. Prof. A. Jamieson commenced 
a series of lectares on “ Electric Railways and Tramways” at 
the Glasgow Technical Oollege. a 

Before the South Staffordshire Institute of Mining 
Engineers, at Birmingham, on 17th inst, Mr. G. L. 
Addenbrooke read a paper on Electric Power Distribution: 
The Project of the Midland Electric Corporation and its 
Bearings on the Mining in the District.” 


жей ©. ER. QC TUE AUN 


604 


, 


ELEOTRI 


[Vol 43 No. 1,091, OCTOBER 21, 1898, 


More Trade Unionism.— There has been trouble at 
Bethnal Green in connection with a contract for electric 
wiring, certain workmen employed by one contractor 
apparently refusing to continue work unless the men of 
another enira шша; 5 1 It would 
appear that if in the pursuit of his wire g a wireman 
needs to put a hole through a wall, or remove even an odd 
brick, he must loaf about until it please some bricklaying 
monopolist to come and move the brick for him. 
Mr. Sims, the secretary, admits that the men objected 
to work with non-unionists, so that here again we are 
confronted with the old tactics of bullying and intimidation 
by the unionist minority. If trades unionists want to earn 
respect and acknowledgment, they should see to it that their 
members are of such a class as to command instead 
of endeavouring simply to build up a fighting fund by forcing 
all men into their fold. It is just this scooping in of the 
worst class of men that bas made some of the trades unions 
a laughing stock of the country, and brought the name of 
the British workman into one of contempt. As an architect 
recently wrote, any ordinary man could learn to lay bricks 
in a week or 10 days, yet the wages’ coat of building is being 
practically doubled or trebled by the action of the brick- 
layers who oould easily do four times the amount of work 
they now do. 


Pocket Caleulater.— We have received from the 
Scientific Publishing Compeny, of Manchester, a pooket cal- 
eulator in the form of a stem-winding watch. It is really 
an adaptation of the slide rule, the various scales being laid 
off on a series of rings on a revolving circular dial. There 
are two pointers, under one of which the dial may be 
revolved to any desired point, while the other can be 
revolved by ita own winder to any angle desired. By simple 
movements of the dial and pointer multiplication сап be 
e division, roots, and powers can be found, and 

, Sines, cosines, and hyperbolic 1 There are five cir- 
cular scales: No. 1 of logarithms, No. 2 for multiplication 
and division and proportion, Nos. 8 and 4, really one scale, 
for equare roots, and No. 5 a sine scale. We have tried 
several calculations, and having checked results have found 
a very fair approximation to correctness. With practice the 
eye would learn to read off fractions of a division with con- 
siderable accuracy, and it is claimed that such practice will 
enable results correct to 1 per cent. to be found, which is 
quite close enough for h-and-ready calculations in 
engineering. The price is only 7s. 9d., and the instrument 
is strictly what it claims to be, a pocket calculator, for it is 
like a thin watch. 


сао пата сараш А 
made by Messrs. 


OAL REVIEW. 


Mrs. Hopkinson's Gift to Cambridge . 
In his opening lecture to the engineering students at Cam- 


bridge on October 14tb, Prof. Ewing intimated that the 


crowded state of their lecture rooms and laboratories would 


His opinion was constantly being sought, partly because it 
was af 3 


place that any student can take. He at once plunged into 
engineering work, and from that time to the end his 
professio | . B 

made.time for much original work of lasting value in science, 
and the world of pure physios is deploring his loss as much 
as it is deplored by engineers. Such а man may, I think, be 
said to live on, not only in the results of his work, but in 
the force of his example. Dr. Hopkinson took from the 


The Position of Draughtsmen.—This ross pag 
continues in the inser, and has become extremely funny. 
One letter, to which we referred as “ wrote sarkastio," oom- 

pen е who bid Mor ide eden offioe, and did 

is work quietly, was actually appointed manager, whereas a 

smart fellow, who could “saw off" the end of his desk with his. 
hand, and make a sound just like а cross-cut saw, was over- 
looked. Now an employer writes and characterises that letter 
as proof of the conceit and шс of the “ oppressed 

draughtsman " who wrote it, 

question, and talks of the destruction of property, if “he 
really sawed it off,” and во he goes on through the letter, and 
he is serious, too; but when we see his locus scribendi, we 
stop and say по more. His address is Glasgow. Yet perhaps 


after all we have here another rig аташ M d This 
employer ія. made to talk about the better class of draughts- 


-Masthead Lights.—The Falmouth Chamber 
merce has resolved to draw the attention of the Board of 
Trade to the danger of allowing electrio light to be used as 
a masthead light. The matter had been prominently 
brought forward in connection with the wreck of the 
Mohegan, as it is declared that, owing to the electric light 
ing extinguished, the lifeboats were unable to find the 


* Ws . . 
. 
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The Bradford Tramway Accident.—As stated in the 
ErnrkorRICAL Revrew last week, Major Cardew, C. E., ree 
sumed, on 18th inst., the Board of Trade ir quiry as to the 
cause of the recent electric car accident. The first witness 
called was the driver, named Mungovin. He said that on 
the morning of the accident the rails were greasy, but he had 

ty of sand, and used it freely. Оп commencing to 

d the hill he applied the electrio brake, graduall 

advancing the notches, bat it took no effect. Then he tri 
the hand brake, and it failed also. He tried releasing it and 
applying it again four or five times, but without effect. The 
car gained speed, and went over at the curve. He thought 
of el reversal, but saw that the trolley was off the 
wire, and he knew it would not act. The driver said they 
had been told the electric brake would not look the wheels 
of the car, but he thought it did on this occasion. Prior to 
the brakes failing to act, he had been going only 5 miles an 
hour. He was positive he did not reverse the electric power 
on the way down, and thus make the electric brake inopera- 
tive. To take the trolley off the wire was a foolish trick to 
do. The inspector said he had made experiments with the 


brakes, and was of opinion that they were sufficient if the 
cars were not allowed to go more than 6 miles an hour. It 


was pointed opt that the electric brake would be of no use if 
the hand brake was put on, and a witness was called named 


Bailey, who gaid that he saw the conductor putting the hand. 


brake on from the rear of the car. A doctor's certificate 


Southfield Lane, where they stopped. He noticed the greasy 
condition of the rails, and said to the driver he wished he 
could put sand on. The driver replied: * Yes, but I have 
no sand in the box; it was all last trip.” When he was 
collecting the fares the car commenced to go fast—ebout 20 
miles an hour—and he put the hand brake on at the rear of 


the car in consequence of what he took to be a signal from 


the driver. . 


District Oouncil is inviting applications for the appoint- 
ment of consulting engineer to advise them on a cs for 
an electrie lighting installation for their township, and, if 
required, to superintend the construction of all works and 
the laying down of the n plant for ны | 

Plans and specifications of the scheme have alrea E ae 
ага ру а iratis engineer who is now deceased. 
or farther particulars apply to the clerk to the Council. - 


laying of mains and the erection of plant, and to run the 
station afterwards at £150 per annum. See our “ Official 
Notices this week. 

The Edinburgh Corporation is wanting a superintendent 
of mains in connection with its electric lighting undertakin 
at . See our “ Official ations” this week 


for раке | 

he Metropolitan Asylums Board are кич a 
аа experienced engineer for the Park Fever Hos- 
pital, Hither Green, Lewisham, B.E. For details see our 
* Official Notioes this week. 

The Southampton Oorporation invites applications for the 
5 electrical engineer to take charge of their 
e undertaking at £250 per annum. See our 
* Official Notices” this week. | 
Кы ideis de are advertisin ing for ee 

dal engineer at £108 annum. For parti Beo 
our “Official Notices.” К ms 


Presentation.—At the House-to-House Electric ht 
J. A. Constable was presented with a gol 


engineer, made the presentation in the main en house, 
where all the xl rà met. dii 


=== | failed. It was fortunate that the sto 
Appointments Vacant.—The Heckmondwike Urban 


The Ventilation of Underground Electric Railways. 
—We consider the following article from the Lancet is 
worth printing in full as it touches upon an exceedingly 
im t question :—“ The substratum of the пагор i 
being pierced in all directions radiating from the City for 
the construction of underground electric railwaye. The 
electric railway running from the north end of London 
Bridge to Stockwell has been in working order for some 
ears now, and apparently without any serions hitch having 
appened in the arrangements. This is the more satis- 
factory because this line was the first in London, we believe, 
to apply electric motive power on an underground railway. 
Not very long ago another line was opened between the 
Mansion House and Waterloo which has already proved a 
great convenience to the public. Other lines are ош. 
far the lines completed show the indisputable advantage 
of sng ind пие ae steam 1 at pus for hoting 
un ways. e passages are free from cho 
тен smoke and the atmosphere is as satisfactory as 
could be expected under the circumstances. А recent 
occurrence on the Waterloo and City Electric Railway 
would, however, seem to show that while the pollution of 


. the underground air by smoke is of course avoided, no extra 


precautions have been taken for securing the adequate 
ventilation of the tunnel in the event of ge nn It 
must not be forgotten that visible smoke and plainly dis- 
cerned smells serve after all in the ordinary underground 
railway as an excellent index of the state of the sir, bat in 


a 


в degree of panio, while it in reported, also, that the light 
a degree of. panic, while it is reported, also, that the 

et ocourred within 
a comparatively short distance of the City end, so that ulti- 
mately the passengers could escape by leaving the train and 
walking the rest of the distance. Is is assnmed, and oor- 
rectly, that the advance of a train through a tube which it 
closely fita is sufficient to maintain an adequate change of 
air іо the tunnels, in which case no extra provision for 


ventilation need be made, but, in the event of a breakdown, 
the пру of air would soon be exhausted, and the result 


. might 


disastrous and comparable with the awful historic 
tragedy of the Black Hole of Caloutta. Either an improved 
system of keeping up a supply of air must be adopted on the 
underground electric railways, or else a relay of motors must 
be immediately at hand at both ends of the tunnel to draw 
the trains out in the event of в breakdown. The former 
course would be safer, for in the event of a train leaving the 
rails the delay would be necessarily great and correspondingly 
serious to the imprisoned prope The matter must be 
referred to the Board of e, which we hope, in the pre- 
sent instance, has not committed a serions oversight. Steps 
must be taken, if such by some inconceivable want v eda 
spicuity is not already the case, to remove the awful possibility 

suffocating a train-load of people. It would be interestin 

to know whether the underground electric lines in course 
construction have included in their plans the provision of 


* 


an air supply should any necessity arise. 


Eleetrie Pumping Plant. — The Yarmouth Town 
Conncil has decided to spend £8,000 in laying down pompe 
capable of raising 25,000 gallons рег hour from the North 
Sea for various purposes, во that the available supply will be 
doubled, or 200,000,000 gallons per annum. The new pumps 
will be electrically driven by power supplied from the Cor- 
poration's generating station. | 


Appointment.—We learn that the Halifax Corporation 
has appointed Mr. Street the assistant electrical engineer at 
the electricity works to; take the place vacated by Mr. T. P. 
Wilmshurst, at £300 per annum. N Mr. Street has been at 
the works sinoe their inauguration four years ago. 
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Telephonie Instruction by Correspondence.—Mr. 
Kempster B. Miller, опе of the best known American telephore 
стае, ів the instructor at the International Correspondence 
Schools, of Scranton, Pa., on the subject of telephony. The 
Scientific American in writing of the course says it is a 
remarkable one, and, like the other courses of this school, it 
is taught by mail. The telephony course is intended for 
electrical engineers, switchboard designers, inspectors and 
employéa of telephone manufacturers, promoters and officers 
of telephone companies, members of construction boards, 
telephone superintendente, those in charge of interior 
systems, chief operators and operatore, electricians in the 
navy and merchant marine, members of the Signal Corps of 
the army, street railway superintendenta, &o. Few of the 
technical schools in this country give instruction relating to 
telephony, and the importance of the subject has not been 
sufficiently appreciated by electrical engineers. The course 
is intended not only to give the theory of telephony, but also 
to give an excellent idea of the practical work of the instal- 
lation of the complete systems. The course commences at 
the beginning, which is acoustics, and takes the student 
from the fundamental principles of sound through the 
the theory of the multiple system; from the construction of 
the simplest private line through the complexities of the 
great multiple switchboard, the construction of which 
involves the use of thousands of miles of wire and hundreds 
of thousands of soldered joints. Our contemporary con- 
siders the instraction papers are most valuable, enabling one 
to obtain a competent knowledge of the subject. 


Fatal Electric Shock.— According to a daily con- 
temporary, the inquest was held on Wednesday at the Mary- 
lebone coroner’s court, into the death of Henry Stagg, aged 
32 years, an electric wireman, in the employment of the 
Metropolitan Electric Supply ae mek who was on Sunday 
last killed at Rathbone Place, Oxford Street, where he was 
engaged covering wires leading to a switchboard. The 
deceased was, according to evidence, noticed to be in a 
semi-reclining position agaiust the board, his feet being 
in contact with the terminals on the floor underneath 
the board, which was marked “ Dangerous.” There 
were rubber mats on the floor, and a fellow workman, 
who was with the deceased, deposed that he had never known 
rubber to be a conductor of electricity. There were 1,000 
volts on at the time. The company's engineer gave it as his 
opinion that the deceased had fallen across .the termipals of 
one of the machines. He had never known the force of 
1,000 volts to kill a man before. ‘The medical testimony was 


to the effect that death was due to electric shock, and a 


verdict of “ Accidental death.” was returned. 


The Institution of Junior Engineers.—The annual 
general meeting of this Institution was held last Friday at 
the Westminster Palace Hotel, the retiring chairman, Mr. 
. H. B. Vorley, presiding. There was a large attendance. 
From the report of the Council which was presented, it is 
evident that the society continues its work with a vitality 
which has always characterised it. The total membership 
stood at 516, a net increase of 86 on the year. Sympathetic 
reference was made to the loss which the Institution had 
sustained in the death of Dr. John Hopkinson, past- 
1 and of Sir Benjamin Dobson, of Bolton, and Mr. 

homas Madd, of Hartlepool, hon. members. The ballot 
resulted in the election of the following :—Chairman, Mr. 
Basil H. Joy; vice-chairman, Mr. Kenneth Gray; hon. 
librarian, Mr. L. H. Ragg ; hon. auditors, Messrs. W. B. 
Clarke and E. King; courcil, Messrs. J. N. Boot, F. D. 
Napier, J. E. Raworth, and A. E. Taylor; secretary and 
treasurer, Mr. W. T. Dunn. To-night Sir W. H. White, 
K. O. B., the new president, will deliver his inaugural address. 


Randall Telephones.—In our last issue in a bankruptcy 
notice, mention was of the Randall Telephone Patents 
Enterprise and the Randall Telephone Company, Limited. 
Mr. C. Adams Randall, of rg Lane, now writes to us 
for the purpose of avoiding misunderstanding. He says that 
although the Randall Telephone Patents Syndicate, and the 
Improved Telephone Patents, Limited, have been registered, 
he was not a party to either of these concerne, and they were 

istered without his knowledge or consent. He adds that 
neither of the companies have any rights under, or claims 


upon, his petente. 


The Institution of Civil Engineers and Иг. Blakesley. 
—We have received а copy of a printed letter, addressed by 
Mr. T. H. Blakesley to Prof. W. E. Ayrton, on the subject 
of a misleading statement which has ap in the 
Abstracts given in the Proceedings of the Institution of Civil 
Engineers relating to hysteresis. Mr. Blakesley has asked 
the Institution to correct the description of a test in which 
a Wheatstone bridge is used with alternating currents and a 
5 detector, this test bein ү wrong, and therefore 
liable to mislead. The Counci , however, apparently 
refused to insert this correction. Mr. Blakesley states that 
this action of the Institution is due to the fact that the 
latter ridicnled Mr. Blakesley about 15 years ago with respect 
to his theory of hysteresis, a theory which is now universally 
accepted. Mr. Blakesley is undoubtedly right, and the Insti- 
tution wrong in regard to the facts of the case; bat whether 
the Institution is so malicious or so generally inaccurate as 
is suggested may be doubted, nor is it quite certain that the 
matter is so momentous a one as to require its being taken 
up in the way he suggests. 


The Northern Society of Electrical Engineers.—We 
sre informed by the secretary of the ** Northern Society of 


. Electrical Engineers ” that their fifth session will be opened on 
address 


Tuesday evening next, the 25th inst., with an ina 
by the President (Mr. John 8. Raworth), the subject of which 
will be “Тһе Rapid Development of Electrical Engineering 
in the year 1898.” Papers will also be read during the seasion 
by the following gentlemen:—Mr. Paul Sehon, Mr. E. S. 
Shoults, Mr. Samuel Joyce, Mr. H. Kilgour, and Mr. S. V. 
Olirehugh. Meetings of the Society will be held in future 
on Tuesday evenings at the Grand Hotel, Aytoun Street, 
Manchester. — 

The following is а synopsis of Mr. Raworth’s address:— 
1. The influence of the present conditions of the electrical in- 
dustry on the Northern Society, including an apology for a 
second address. 2. An invitation to members and others to 
discuss the address and to supplement the information con- 
tained therein. 8. A reference to his presidential address, 
read before the society, January 10th, 1898. 4. Depart- 
ments in which development has been more or less stronglv 
marked. (а) electric lighting; (5) electric propulsion; (с) 
distribution of power; (d) electro-chemistry. 5. Th 


e prin- 
cipal influences which affect the rate of pr Are: — (a) 


natural development; (b) cost of plant and working; (с) 


Parliamentary procedure; (d) avarice of municipalities; (6) 
energy of private enterprise. 6. The influence of foreign 
competition. 7. The educated capitalist. 


Booming “Electricity Supply" Shares. — In the 
ELECTRICAL Review of July 29th, 1898, we referred at 
considerable length to the Rowbotham primary battery, 
which was being exploited by the New Electricity Supply 
Syndicate. Weare afraid that the name of this syndicate 
has misled the public, and given rise to the impression that 
the company is engaged in the business of electricity supply. 
That belief may, or may not, be partly responsible for the 
booming of the shares on the market. Within the past few 
weeks, if we are to give credence to statements in the finan- 
cial colamns of the London papere, the £1 shares have been run 
up as high as £18 to £14, but on the 12th inst, they got on 
the downward track, and some days ago were offered at as 
low a figure as £4, and as there were no buyers at that price, 
there is no telling how much lower they may fall. The Pail 
Mall Gazette may well ask “ What has become of the 
supporters of this affair?" One financial contempo 
associates this syndicate with the electric lighting shares, 
remarks that there is a general weakness in the market for 
such securities. This seems to us to indicate the confusion 
that exista in the public mind as to the objects of the syndi- 
cate. We think it is time that the public was enlightened. 


Electrical Affairs at Durban.—At the meeting of the 
Town Council at Durban on September 14th, it was decided, 
says the Standard and Diggers’ News, that the borough 
electrical engineer should 8 to England in order to 
expedite the delivery of additional lighting plant, required 
on account of the large demand made by the us since 
the reduction to 9d. per unit, and also that engineer 
should gather information as to electric traction. 
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Association of Municipal Corporations.— This Asso- 
ciation has this week been holding its autumn general 
meeting at the Westminster Palace Hotel. Among the 
subjects considered on Wednesday was that of municipalities 
and rival electrical companies. The Mayor of Nottingham 
moved the following resolution :—“ That this Association 
affirms the prinoiple that, where local authorities have, with 
the sanction of Parliament, established undertakings for 
public benefit, and have not failed in the performance of 
their duties, it is not right or expedient that powers should 
be granted to companies to compete with such local 
authorities." The resolution was suggested by the Bill of 
the General Power Distributing Company, which had 
the House of Lords, and during its progress through the 
House of Commons had been carried over to the next 
session, when it was to be taken up at the point at which 
it had then reached. The resolution was seconded by the 
Lord Mayor of Sheffield, and чи in strong speeches 
by the town olerk of Liverpool, the town olerks of Don- 
caster, Dewsbury, Southport, and others, and unanimously 
agreed to, with a 1 des amendment making it applicable 
to places where undertakings were in couree of being 
established by the local authorities, There was also a brief 
ae aida on the question of telephone licenses, but no reso- 
ution was ; 


Blast Furnace Gas as a Motive Power.—An article 
appreciative of the use of blast furnace gas for power pur- 
appears in Cassier's Magazine from Mr. H. Savage, the 
engineer of the Société Cockerill, of Seraing, who have 
adopted Mr. B. H. Thwaites’s system, and now heartily 
approves of the same. Mr. Savage agrees to claim from 
150,000 to 180,000 cubic feet of gas from each ton of pig 
iron production, and states that the dust difficulty so much 
feared by a German professor bas no real existence. He 
advocates the deposition of dust in large chambers, and sees 
in an ironworks an unlimited source of power. Steam boilers, 
gas fired, consume 600 to 700 feet of gas per I.H.P. The 
Seraing trials showed 20 Н.Р. per ton of coke day, 80 
that the half-dozen furnaces at Seraing would жы ag 12,000 
to 14,000 I.H.P. This power should be electrically distri- 
bated. The first engine put down at Seraing was of 8 Н.Р. 
only. At first it gave only 4 H.P., bat after modification, 
no doubt at the gas entrance, it gave 8 H.P. In the new 
200-H.P. engine it is hoped to secure a horse-power with 
only 105 cubic feet of gas. This has not, so far, been 
effected, M. Witz showing 124 cubic feet per hour. At the 
Cockerill works the gas is taken through t pairs of coke 
scrubbers, with water jets. The fly-wheel weighs 15 tons, 
and initial е is 8 atmospheres, or 115 Ibs. Mr. Savage 
appears to claim for Seraing the pioneer position in this new 
development, whereas the prior claim certainly belongs to 
England, in the ahape of the plant at Wishaw, which Mr. 
Savage is kind enough to allow may be mentioned, though 
he must be fully aware that the Wishaw plant was the first, 
and that Mr. Thwaites’s suggestion of the system was at the 
beginning of the Cockerill decision to try the system them- 
selves. And foreigners talk of perfidious Albion ! 


ore Honour Mr. Archer, on Septem- 
ber 9th, the case was heard of the Bangkok Electric Light 
Company v. Captain and Owners of ва. Charon. Plaintiffs 
asked that Mr. Bennett be allowed to inspect the electric trans- 
formers and examine them. Mr. Tilleke, on behalf of the 
defendants, replied that the Court must order the inspection, 
and that they were willing to let Mr. Bennett come and see 
the transformers, but without the Court’s order they would 
not allow him to open and examine them, as the defendants 
contended that they were in “good order.” After some 
discussion, his Honour ordered the defendants to allow Mr. 
Bennett to inspect, open, and examine the transformers. 


Transformer Inspection at Bangkok.—In the British 
Consular Court, bef i 


Organ Blowing by Electricity.—The new organ to be 
opened in Lincoln Cathedral on November 17th is to be 
blown by means of electric power, motors being installed for 
the purpose, - | 


The Smoke Naisance in London.—The Pablic Con- 
trol Committee of the London County Council have just 
issued a report in which they give a brief acoount of the 
steps taken to put a stop to the serious nuisance from smoke 
in London. With certain exceptions, the Committee 
believed that the more serious nuisance from black smoke 
came to an end in July last, and had only since recurred 
from time to time on two or three premises with which they 
were dealing. 


The Openiug of Belfast Electricity Works.—The 
new electricity station of the Belfast Corporation was opened 
on Tuesday by the Lord-Lieutenant of Ireland amid much 
ee Luncheon was served in the Ulster Hall at 
2 o'clock. 


The Webb Testimonisl.—We are desired by the 
honorary seoretary of the Webb Testimonial Committee to 
State that since the date of the presentation the sum of 
£51 12s. 7d. has been received by subscriptions and interest 
on the bank deposit. The account at the bank has now 
bsen closed, but the amount of any further subscriptions 
that may be received will be handed direct to Mr. Webb. 


Portrait of Mr. J. W. Swan, F. R. S., President I. E. E. 
—We understand that Mr. Swan is much anno that 
many of his friends res wig — 1 for a 
lithographio portrait of himself, with a lithographed signa- 
ture. We believe this is being done entirely against his 
wishes, and we are informed that the likeness is not a 
good one. | | 


Personal.—On September 13th Mr. A. H. Preece gave а 
dinner in the Café de Paris, Buenos Ayres, to the principal 
officers of the Primitiva Gag Company, for which company 
Mr. Preece is consulting electrical engineer. On the 15th . 
inst. Mr. Preece and a few friends were entertained at the 
Club Progreso by the officers of the comrany. Mr. Preece 
left for home on September 17th by R.M.S. Danube, 7 


NEW COMPANIES REGISTERED. 


East's Boat Building Company, Limited (59,116).— 
on October ‘11th, with a capital of 


“fitters, suppliers of electricity and eli for propelling boats, 


man; David J. Douglass, 1, Albert Road, P eman; and 
Herbert R. Herbert, 194, Dulwich Rise, S E., clerk. The first direc- 
tors (to number not less than three nor more than seven) are to be 
appointed by the subscribers; qualification, £100; remuneration 
£300 per annum, di between them. 


Deep Leads Electric Transmission Company, Limited 
(59,117).—This company was registered on October lith, with а 
capital of £20,000 in £1 shares, to carry on the business of an eleo- 
tric power company in all its branches, to erect, establish, and main- 
tain stations and works for the generation of electricity, and to enter 
into agreements with the “ Charlotte Plains Proprietary Gold Mines, 
Limited,” the "Junction Deep Leads of Victoria, Limited," and the 
"New Havillah Gold Mining Company, Limited." The subscribers 
(with one share each) are :—Arthur Butler, J. P., 71, Cadogan Square, 
S W.; Oliver Wethered, 28-29, St. Swithin’s Lane, Е О., engineer; 
Edward B. Wyman, 29, St. Swithins Lane, E. O., gentleman; 
Robert M. King, Fryern, Pulborough, gentleman; J. M. Courtney, 
care of Cox & Co, 15, Charing Cross, S. W., major-general; G. Н. 
Maitland King, Dansborough, Ripley, Surrey; 8. M. F n, 58, 
Stanhope Gardens, S. W., stock jobber. The first directors (to number 
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three) are to be appointed by the subscribers; qualification, £250, or amounted during that ро to £977,988, £990,749 for the 
being on the directorate b company holding £1,000; remunera- corresponding half-year of 1897. The wor expenses, includin ¢ 
tion, el each per board meeting attendod. £29,877 for cost of to cables and expenses of Кре gast 

3 : £109 ,874, against £99,496 for the corres period of 1897, 

Hedley's, Limited (59,179).— This company was regis- leaving a balance of £174,409. From this is deducted £4,629 for 
tered on October ша with a capital of £10,000 in £1 а to enter income-taz, £31,995 for interest on deben debenture stock and 
into an m. B. y for the ac uisition of the contribution to sinking fund, and ME us to staff, leaving 
business carried on We him at Oak Road, West Bromwich, Staffs., and £123,223 as the net proni for the balf- Two quarterly interim 
to carry on the dividends of 13 t. each, amoun g fo £62,500, have been 
machine tool makers, iron and brass founders, consultiog engineers, рш for бе ali ven leaving £60,738, of which £50,000 

, and general mill farnishers. The subscri been to the general reserve fund, and the 
with one share each санав Hedley, 28, Oak Road, West balance of £10,723 is carried forward. Further of weak 
romwich, engineer ; J. Richardson, 76, Broad Street, Birming- of the company's cables have been carried out during the 
ham, engineer; J. B. Onions and B. A. Onions, Tysley Grange, near -year, and the мапе the general fand. 
Birmip engineers ; О. Harrison, 10, ob wr Ares Birming- In consequence of the outbreak of hostilities between and the 
ham, acoountant ; F. A. "Moore, 40 Road, West United States, telegraphic communication with the poines was 


9 
Bromwich, machinist; В. B. Wood, 71, Temple Bow, Birmingham, 
clerk. The number of directors is not ыш, 
than five; the first are Wm. B. Hedley, Simon A. Onions, James В. 
Onions, and Rees J. Richardson ; qualification, £100; remuneration, 
£10 each per annum. 


Blackpool, St. Anne's, and Lytham Tramways Com- 

pany, Limited (59,184).—This com was red on October 
17th, with a capital of £100,000 in £1 , to enter into an a 
men with the l, Bt. Anne's, and Lytham Tramways 

now the acquisition of its business, and to equip, maintain, and 

by electricity, steam, gas, horse or other power, the tramways 

work X by the com . The subscribers (with one share each) are:— 

bg Вар, ‘Bowdon, Oheshire, ре пааша 
rey Friars, Preston, cot spinner ; ward Bryning, Hig 

House, near Kirkham, merchant ; ‘Thomas Blane, Central Beach, 

, chartered — 2. чы, Tbe Towers, Ap 

rese A.W 


Claud. Hamilton, Limited (4,021)—This company 
та 800 in 4 ід Edinburgh on October 13th, with a capital of 
£50,000 in £1 shares, to acquire and carry on the bu of 
elegtrical a and contractors carried on at 247, 
Bt. Vincent t G „ by a company of the same 
name. The subscribers (with one share each) are:— Olaud 
Hamilton and David Alexander, 347, St. Vincent Street, Glasgow, 
engineers; В. Fraser and A. Fergusson, 232, West goes Btieet, 
Rol y = viscera ud: car Mackay and R. Olement- 

y , Regent Btreet, lasgow, 

MeKinnel, 234, Nithedale Road. Pollokehielde, merchant, 
number of directors is not to be 
five; the first are Wm. McKinnel, Alex. Fergusson, and Olaud 
Hamilton ; qualification, 2CO shares; 'remuneration, £200 per annum. 


CITY NOTES. 


The Brazilian Submarine Telegraph Company. 
| Limited. 


91st last, making a total ‘of £85,963 19s. 7d. 


3 interim dividend, amounting to £19,500, has been paid, 
now 


and £25,000 transferred to the reserve fund. 


of the company since its formation in 1873, and who has 
е T y excellent service, bas now retired from that 
o ^ 


Eastern Extension Telegraph Company. 


Тнв report of the directors for tho half -year ended June 30th last, to 
be submitted to the general meeting to be held on 96th inst., states 
gross receipts, including Government subsidies, have 


than two nor more 


writers; William : 
The 


the peace preliminaries were arrangemen 

to with both the Spanish and American Governments for reopening 

the cables on a neutral basis. Thereupon the company’s staff 

the cables, and the company is now working direct with the public 

E каш instead of through the medium of the Spanish officials ад 
eretofore. 


The Fort William Electric Lighting Company, 
Limited. 


Тик report of the directors presented at the ordinary meeting last 
month contained the following items: 

“The directors 5 that the balance of revenue of 
£298 04. 10d. be a in payment of a dividend of 9j cent. 
бш ear from ADM 1 8 on the original capital of £7,000, 


dividend on the ital of £2,000 from Fe 
18 225 (the date of Moment) do weet to meet which dividend a sum of £1 
9s. 10d. will be required. 


yet t, director reoomme 
balance ot £110 17s. be carried forward to the eredi о of next years 
acooun 


Stock Exchange Notices.—The Stock Exchange 


LX Landon Шаш бру бири: Wednesday, October 
. 26th in Lon 


preference shares are to be quita] in the Official Liat. 


Claud Hamilton, Limited.—This week this com ny, 
which will d the business now oarried on at 247, Bt. V 
Street, Glasgow, as electrical engineers and contractors, under the 
name i d Olaud Hamilton, Limited, has been before the Boottish 
investor. The capital is £50,000 in £1 "pen v epe d gosse done 

80,000 ordinary, and the present issue is of Vie решение shares (6 
per cent.). The list on Wednesday. 


Aron Electricity Meter Limited pias of allot- 
ment of the capital offered fo корбоо be bare been posted 


TRAFFIO RECEIPTS. 


m Bristol Tramways and Company, Limited —The 
October 14th, were 49,004 8s. 194 


— 1891 648 0s. 1d.; increase, £191 8s. 64. 


The Ону and South London Ral Company.—The receipts tor the week ead 
e De pr dius a ers c БО weak. p 06 үм tober 17th. 1897 
crease total rece. or year, 1806, £15,253; corresponding 

E 214,561; increase, 2104. ' 


receipts for the 
corresponding 


Dover Corporation Electric Tramways.—The ‘receipts for the week 
7 October 15th. 1808, were £183 Ou. 108.3 w week ending October 16th, 
Ped, xd m 9d. ; increase, £52 8а. Id.; total receipts to October 16th, 1898, 


en uus 8 Tramways Company.— The гесе га for the week bodie! 
October l4th,: 1898, were as follows:—D. U. Co., horse 
168.; ditto, electiic cars, £412 8s. 8а.; D. 8. D. Co., есше Gat ae 
Зв. 6d.; total, 48,945 88. 2d; corresponding week last year—D. U 
borse cars, £2993 Lvs, 6d.; D. 8. D. Co., electric cars, £469 6a. ; са 
48.462 18s. 6d.; increase, 2489 9s. Bd. ; aggregate to date, £65,745 6s. 98. ; 
aggregate to date last year, £60,285 16s. 4d.; increase to date, £5, 459 108. 5d. 
Worked :- -The mileage open is 18 miles electrically, 81 miles by horses, as 
against 8 miles electrically, and 84 miles by horses, for the corresponding 
period last year. 


The Liverpoo! Overbead Railway Company.—The receipts for the week ending 
October 16th, 1898, amounted to £1,388; oorresponding week last year, 
£1,206 ; increase, £92. 


The Western and Brasilian Telegraph Company, 
the week ending October 14th, , after daring 17 ger ont, -— 
gross receipts payable to the London Р 
pany, Limited, were 28,481, 


/ 


7 2 BE 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stoo Closing Closing inb T 
AMB. Dividends for Quota ton, ended 
К Share three years. | Oct. 12th. . en. Ook Ih. 
| 1896. | 1:98. | 1007. lgbest. Low eet. 
African Direct Telegraph, 4 % Debs. e o5 100 4 | ow .. 100—104 |100 —104 1б 1011 
А тахоп Telegraph, shares єй: гаг ТУ wea | 10 ө, sles 6— 7 6— 7 
Do. do. 65% Debs. Redl. | 100 92 — 95 | 92 — 95 ee A 
Anglo-American Telegraph |... ... ^... .. e Stock 22 95 22 188 8 J 64 — 67 63 — 08 ха 66565 ... 
Do. do. 6 Y Pref. es Stock £4 nc i 65| 6 11 Hes 134—114 | 1149 | 1144 
Do. do. Deferred... S zs Stock ta 163 154 | 15644 
Precise Submarine Telegra . 10 7 * 7 % 7 % 157— 162 51— 16} 168 1516 
do. 8 K Debs. 2nd series, 1 1906 . 100 | 5 111 —115 111 1 115 Pu И 
сып Tele hone, Nos. 1 to 44.000 T — 5 47 4 $ 4 & 21— 3} | 22— 84 | .. | .. 
| Cable j 100 7 8 8 180 —190 180 —190 ‚з бех 
8 do. Sterlin 500 year 4 96 Deb. Stock Red. Stock) ... e.. .. |104 —106 1104 —106 106 | 106] 
Consolidated Telephone Construction and Manufacturing | 10/- | 14% | 2 " p 
Cube Telegraph... ш «se ss ss N q 10 87 8 BI 7 a- ser dit te 
Do. 10% Pref... .. ese ws 10 10 & 10 Ф 10 15 — 16 | 154— 163 M M" 
Direct с Epanish Telegraph s. ue 5 4 4 4 4— 5 4— 6 ps se 
do. 10 J Cum. Pref. 5 10 10 10 10 — 11 10 — 11 s 955 
ро, до. 44 9, Debs., ia 1 to 6,000 . 50 | 44% | 44% | 44% 103 —106% |103 —108% | „ M 
Direct United States Cable ..| 20 | 24% | 24 .. |114— 12 | 114— 12 xd, 1238) 11$ 
Direct West India Cable, 44 95 Reg. Deb. ies en . | 101—104, |101 —104 vs E 
Eastern Telegraph, Nos. 1 to 400,000 2n 6495, | 64% 7 % | 173— 18} | 179— 18}ха| 183) 17% 
Do. 349 Pref. Stock f ; ө. 105 —108 1104 —107 xdi 106 | 1044 
Ро. "pa Certs., ae % pa " - . | 52 — 55 62 — 55 kd 8 
Do. Debs., payable Augus 1899 5 100 —1(39 100 —103 oT г 
Ро. Mort. Deb. Stock R .. Stock 4 120 —130 |126 —130 1284 | 127 
per? curt Astral, Mis эла "T NE ... 10 7 174— 18 174— 18 ха) 18 174 
0. 5 us u eb., 1900, ann. 
25, 2001. „%%% aequ ЕЖ % оо —104 |100—108 | .. |... 
100, 500 Do. do. Bearer, 1 ,060—8,97 5, 4,827—6,4C 100 5 Фф 100 —104 |101 —104 Эе T 
Do. 4% Deb. Stock Stock 4 125 —129 ^ 125 —129 Б 


Eastern and South African Telegra; jh, 6% Mort. Deb., P 100 


1900 red. ann. drgs., Beg. Nos. 1 to 2,848 100 —104 100 —104 | 102} 


5 
4% 
7 
5% 
T. 
4 
69, 5 ~ 
ро. d do. to bearer, 2,844 to 5,500 | 100 | 6 6 à 101 —104 101 —104 - 
n 95 Mort. Debs. . Nos. 1 to 8, 000, red. 1900 4 4 . . |102 —105 102 —106 iut i 
Do. Tog Mi Mt. Pabe (Маши Bub. ') 1—8,000 4 4 .. 104 —107% |104 —107 " m 
Globe Telegraph iii a I ш 45 | 4| 44% 12— 1 12 — 124 | 124 | 123 
„„ т j^ Co een eee eee io io 6 ^m 20 17 17 16; 
Тёрт» h, o penhagen... . 10 — T I 
Do. в о. до. 5% Debs. .. 5 5 5 101 —104 101 —104 |... sg 
Нанак 4 Bermuda Cable, 4 Ist. Mt. Dbs., w'n. 1-1,200, rd. se ae .. |101 —104 |101 —104 is we 
Indo-European Telegraph "o 10 10 10 61 — 54 62 —55 "m 285 
London Platino- Brasilian Telegraph, 6 y^ Debs .. . 6 6 6 109 —112 109 —118 ку 5 
Montevideo Telephone, 6 Y Pref., Nos. 1 to 28, 000 А 4 4 4 im 28 | S8 22 on е 
.| National Telephone, 1 to 484,597 855 js is 6j 6j 8 55 6j 31 ju 
Do. 6 V Cum. Ist Pref. ЗЕЯ . oe 6 6 6 12 — 14 12 — 14 13 13 
Do. 6 V Cum. 2nd Pref. .. 6 6 6 12 — 14 12 — 14. 123 | ... 
Do. 5 Y Non-cum. 8rd Pref., 1 to 250,000 5 5 5 58— 654 51— 53 55 A. 
Do. 34 % Deb. Stock Red. 8j 8j 34 100—106 100 —106 102 | 101$ 
Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 5 5 5 1— 13 1— 1 sis ба 
Pacific and European Tel., 4 % Guar. Debs. 41 to 1,000 .. 4 4 4 105 —108 106 —108 ids si 
Reuter's oe 2 60 coe eee eee 606 b 5 5 8 — 9 8 T 9 eee TY) 
5 беи таш ee eee ory) eee eee . 49 5% e $, 188 aye 133 —138 xd 41 eee 
ver hone | eee 609 eee eee 72 43 eee 
Do. do. 5 V Debs. .. ... ... 5 wee , 108 —108 |108 106 И е 
West African Telegraph, i 501 to 33,109 ... i s 4 V nil T" Jes 
Do. do. 5% De 5 5 |5 Ф | 90 —102 90 —102 
West Coast of America, Nos. 1—80, 000 and 58, 001—653, 008 x T is t+ $ — i 
- Do. 1 со. ее 3 1—1, yes by Bras. xe Tel. NP sji 104 —107 1104 —107 ae i 
estern and Brasilian Telegrap eoe 123— 122 2 
Do. do. do. A Eri Pref. "Ord. .. eee 5 5 8 8 $ 8 — 8 — 8} ees 
Do. do. do. eee l $ 4 шен 4 — oat" eee 
Do. do. do. 4 % р Stock Red. eee eoe soe ece 107 —110 107 —110 l "TIS 
Ten ш a Twv Du qu Ere dr А, * 2 X e x 9 — Ч Tum 1} af 915 
0. o. o. um. AED ^ * ^ | 
Do. do. do. 6 % Cum. 2nd Pref. . 656565 7— 9 1 — É: А T DE 
Do. do. do. 5 Y Debs., Nos, 14 1,800 5 75 55 % 108 —109 106 —109 a 
1 1650008 Western Union of U.S. Telegraph, 7 % ^ 1st Mort. Bonds $1007 4, | 7 & 7 & 106 —110 106 —110 se T ый 
100,1000 Do. do. do. 6 Ф Ster. Bonds .. 100 6 %16% 6 Ф | 98 —108 | 98 —108 | S 
i | 
е RAE Oross and Strand Electricity Suppl 8 5 * 6 7 Ф 111— 121 113 — 123 T 
20,000 do. ч " Cum. Pref. B uu e : 6 — 6 6 — 
26,000 000 |*Chelses, Electricity Supply, Ord., Nos. 1 to 10,277... - 5 5 6 6 9 — 10 84— 9 9 
60,000 Do. do. do. % Deb. Stock Red.. Stock 4$ 4 44% 118 —115 |118 —115 114 113 
60,000 | City of London Electric Lighting, „40,001—00,000 | 10.595 7 F 10 24 — 25 | 93 — 94 243 233 
10, 000 Do. Ord. Nos. 90,001 to 100,000 ET 10 at ; 28)— 244 | 224—- 233 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 ... 10 | 6 $ 6 5 4 164— 174 16 — 17 
400,090 Do. 65% Deb. Stock, Borip. (iss. at soa ча ‘all paid 5 5 5 127 — 182 |127 —182 1 
80,000 | County of Lond. & Brush Prov. Elec 10 | wi | ni né | 18 — 14 124— 184 138 13 
10, 000 Do. do. do. Nos. 80, 0⁰¹ to 40, 25 aid; 10 . i .. | 104— 11 10 — 11 
20,000 Do. do. do. 6 ГА Pref., 19005 000 10 6 6 |в 144— 1 144— 153 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 bil oio. D8 54— 5 — 52 53 
10,000 | House- to-House Electrio ere Supply, Ord., 101 to 10, 100 5 bP owe |4 9 — 10 9 — 10 
10,000 Do. 7% ‘Cum. Prei. 5 7 7 7 ~ 104 104 
62,400 „Metropolitan Electrio 2277 ly, 101 to 62,500 10 14% 5 J 6 164— 174 | 15 — 16 168 | 16 
Ў Do. I Pitt M Mortgage Debentare Stock 44 4j 44% 117 —121  |117 —121 120 А 
6,452 | Notting Hill Eleckzie| Kang d 10 | 2 % | 4 6 1 164 1 1 17 
81,980 St. James's and Pall Mall Electro Laght, Ura 5 | 72% 101 114 163— 174 | 16$— 17 
20,000 Do. do. 7 V Pret., 20,081 to 40, 080 5 7 7 7 9 — 10 9 — 10 
50,000 Do. do. 4% Deb. Stock Red. . Stock) ... TE 104 —107 104 —107 К 
43,941 Bouth London Electricity Supply, Ord., £2 paid — Boo ss see А 2 33 — 8 3 
79,900 | Westminster Electric Supply, Ord., 101 to 80, 000 - "€ 5 7 9 % 12 Y | 154— 164 | 14)— 1 152 153 
* Subject to Founder's Shares. + Quotations on Liverpool Stock Exchange. 
ПИРИ АА canted stated all sbares are fully peid. 1 Dividends in deferred share werran F 
Piyidendsfmarked § are for а year consisting of the latter of one year and ihe fret pari 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Stock Business done 
Present or Dividends for Closing Olosing w 
Issue, NANE. | Bhare. the last three years. On | ee ise ico ^ 
1 iun n. | Oct. 19th, 1808, 
1895. | 1896. | 1897. Highest.| Lowest 
60,000 | Aluminium A" shares, Nos. 1—60,000  ... TT es E] ge m m 23— 84 8— 3} E ves 
90,000 Do. 4} 95 18 Mort. Deb. Stock Red. RS ... {Stock}... sos . | 94 —100 94 —100 ха ... ze 
80,000 | British Electric Traction ö 10 ... A .. | 162— 173 | 16Z— 174 173 | 16} 
10,000 Do. do. 69 Cum. Pref. 80,001—40,000 } 10 18 — 14 |18— 14 | 13| 133 
, 55 at £2 10s. prem. all pd.) ii C 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 l$— 2 | le 2 136 
90,000 Do. do. Non-cam. 6 Pref., 1 to 90,000 3 J P 4 * 21— 28. | 21— 23 ios 
125,0001 Do. do. 44 95 Perp. Deb. Stock Stock 109 —113 |109 —113. 25 Led 
,000 |. Do. do. 44 % 2nd Deb. Stock Red. Stock sii .. 102 —105 |103 —106 | 105 | 1034 
20,000 | Callender's Cable Construction shares, Nos. 1—20,000 ... 5 un 25 *. 10 — 11 10 — 11 hs ses 
90,000 Do. do 44 9 let Mort. Deb. Stock Red. Stock ... | .. | .. 110 —113 | 110—113 к sese 
19,894 | Central London Railway, Ord. Shares dus d sse l| Ор 25 . | 10 — 104 | 10 — 103 104 | 10} 
129,179 Do. do. do. £6 paid  .. р Ор ех se xis 6 — 64 в — ius — 
50,254 Do. do. Pref. half-shares £1 paid saul. “eae ; de 14— 1g 11— 1 18 
67,680 Do. do. Def. do. £5 paid... 4$— 44— 5 4} |... 
630,0001! City and South London Railway  ... ... Stock 14% 14% 14% 70 — 72 70 — 72 718 711 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £3 pd. 10 22— 3} 24— 3} 3 ee 
82,008 | Crompton & Oo., Nos. 1 to 82,008  ... 8| .. - o 1— 2 li— 2 V RS 
82,880 Do. 5% lst Mort. Reg. Debs., 1 to 748 of 90 — 95 90 — 95 _ 


#100, апа 901 to 1,070 of £50 Red. e "s ane 9 


90,261 | Edison à Swan Utd. El. Lgt., “A” shares, £8 pd. 1to 99, 281 5 5 63 6 21— 2i 21— 21 н 
17,139 Do. do. do. “А” Shares, 01—017,139 5 5 517 6 4 o 4— 5 4| .. 
194,023 Do. do. do. 4 95 Deb. Stock Red. ... 100 | ... bo ... |101 —103 101 —103 101 T 
110,000 | Electric Construction, 1 to 110,000 ... ass 2| 6 6 6 21— 2i 21— 2 27 23 
10,843 Do. do. 7 Cum. Pref., 1 o 16,348 Ж 2 7 7 7. 22— 8} 81 fai ies 
111,100 Do. do. 4% Perp. 1st Mort. Deb. Stock .. Stock is *. 105 —107 105 —107 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 ... ae 2 не ae à— $ $ А 
67,275 | Elmore’s Wire Man ry oc 1 to 69,885, issued at 1 pm. 2| .5 Di soe + i 4 is РА 
9,0001 | Greenwood & Batley, 7 $ Cum. Pref., 1 to 9,000 . 10 | 108%) 7 7 10 — 12 10 — 12 " sais 
12,500 | Henley’s (W. PA Telegraph Worki, Ord. ... dx ..| 10 | 8 10 12 2041— 214 | 204—2 218 202 
8,000| Do. 795 Pref... . | 10} 7 7 7 18 — 19 18 — 19 - Ses 
50,000} Ро. do. 4i Mort. Deb. Stock... Stock 43% 44 5| 445110 —115 110 —115 ie donas 
50,000 India-Bubber, Gutta-Percha d Telegraph Works ..| 210 | 10 10 10 224— 234 | 224— 234 22150 222 
800,000 Do. do. do. 4% 1st Mort. Debs. | 100 | ... s .. |101 —105 |102 —106 ees dis 
37,500 Liverpool Overhead Bailway, Ord. ... e o5] 10| 3i 2] 8195108 — 1 108— 1 ii ES 
10,000 Do. do. ' Pref., £10 peid "S ..! 10! 6 6 b 154— 16 154— 1 тез Te 
87,850 | Telegraph Construction and Maintenance s vss 12 | 15 | 15 15 89 — 43 89 — 43 414 | 394 
160,000 Do. do. do. 5% a red. 1899 100 6 5 5 95/100 —108 ПОО —108 a Pee 
540,000! | Waterloo and City Railway, Ord. Stock 100| ..^| ... 115 —120 113 —us 116 | 114 
+ Quotations on Liverpool Stock Exchan Unless otherwise stated all vede: are fully paid. 


Dividends marked § — the latter part of „„ the next 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


9Bi ham Electric Supply, Orit d d id) 104. London Electric Supply Corporation, £5 Ordinary, 84—4. 
British Aluminium, Ordinary, 104—114 ; , 12—18. National Electric Free Wiring, 10s. paid, §—4. 
House-to-House, 44% Debentures of 4400 ү —168 T. Parker, £10 (full y Paid), 14—15. 
Kensington and Kuchtabridge Electrio Lighting, Ordin inary me Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
£5 (fully ONE sl ode Ist Preference Cumulative 695, £5 paid, 71—8. Dividend for ee 
Cally у paid), | ), 8—85 ы 105—108. Dividend, 1897, 
, From а. Share List. Bank rate of discount 4 per cent. (October 13th. 1898). 
MARKET QUOTATION 8, Wednesday, October 19th. 
Increase or | Increase or 
CHEMICALS, &c. | This week. | Last week. | ache И METALS, &c. This week, Last week. Decrease. 
| — — — — | —S ex рл 
| 
а Acid, Hydrochloric se S рег сиё. 5/- 5/- - b Aluminium Wire, in ton lots.. per ton | £224 £224 
a „ Nitrió oe - S per cwt. 22/- | 22/- | T b Sheet, in ton lots.. per ton £191 £191 
а „ Охайо. вё .. рег cwt. | 82/- 82/- | ac с Brass (rolled metal 2" t012") basis per lb. | 64d. | b id. inc 
а å Bulphurio sa de per owt. 5/6 5/6 | * , „ Tube (brazed) .. .. per lb. | Bid, d. 
a Ammonísc, Sal .. perton 87/- /- - » Wire, basis m per lb. 63а. | d. i4. inc 
a SPAREN Muriate (grey) per ton &19 £19 ed f Ebonite Rod de T per Ib. uj- 8j- | 
е (white) .. perton £926 £26 | Za | x Sheet en per lb. 5/- * 5/- | & 
F Bleachin powder бе .. рег ton | £6 15 £6 15 oe | g Copper Bars .. рег ton £63 10 | £63 | 10s.inc. 
a Bisulphide of Carbon .. per ton £15 £15 | га 6 2 „ Wire (basis price) per lb. 73d. | 74. | id. inc. 
a Borax N. * .. рег ton 414 108, | £14 10s, * ae — .. per ton £6310 | £68 | 10s, ine 
a Benzole (90 9/2) e ee .. per gal. | 7/- 7/- | te g » Rod * е .. рег ton £6310 | £63 10s. inc. 
а „ (50/90 /) "A .. per gal. 5/6 5/6 | ** | n German Silver Wire .. per Ib. 1/6 | 1/6 | we 
a Copper Sulphate.. РА . рег ton £18 £17 £1 inc. | А Gutta-percha, fine T .. рег lb. | 5/6 5/6 
« Lead, Nitrate... e .. per ton £23 10s, £28 10s. és h India-rubber, Para fine .. per lb. | 3/94 forw'rd 8/94 
, » White Bugar T . per ton #80 10s, #80 108. | * i Iron, Charcoal Bheets .. per ton p £18 sú 
» Peroxide .. T . per ton £27 108, £27 10s, 8 i „ Pig (Cleveland warrants) per ton 5/8 44/24 1з. 04d. ina. 
а сне nti Bpirit Р per gal. 2/9 2/9 | T t „ Forgings, according tosize рег ton From #17 | From £n | эө 
a Na T Bolvent (90 „А at | : „ Scrap, heavy per ton 45/- 5/ A^ 
IMP C per gal. | 5/6 5/6 | 64 » Wire galvanised No. 8. per ton £815 | F 15 | ќе 
a Potash, 8 in casks.. per lb. Bid. | Bad. ais Lead, English Ingot  .. .. per ton £13 5 £18. 5 | T 
7 > Caustic (75/80 %) .. рег ton £924 424 * = Sheet .. per ton £14 2 6 £145 2s. 6d. dec 
е Bisulphate F . per ton #85 £35 - Ї Мїса (uncut slabs 8“ long) .. per lb. 5/6 5/6 < 
ү: Shellac Бе T S per cwt, 64/- 64/- $4 m Manganin Wire No. 28.. per lb. R/- 8/- | só 
a Sulphate of Magnesia - .. рег ton £4 10 £4 10 ә g Mercury .. T e per bottle 47 4 £7 4 | 
a Sulphur, Sublimed Flowers .. per ton £6 10 €6 10 Р м Platinum .. .. рег oz. £2 16 £216 | 
a и Recovered T S рег ton £5 10 £5 10 е4 і Bteel, Magnet, ‘according to | | 
а „ Lump  . .. per ton £5 £5 * desoription ә 82 ,. per ton to £40 | From £15 
a Boda, Caustic (white 70 ° o .. per ton £8 15 £8 15 d i Steel, ae in bars .. ye | £58 | £58 | es 
а „ Crystals .. . рег ton £8 £4 * 9 Tin, block . * .. рег ton 281 15 £80 10 | £4 5s. inc. 
a „ Bichromate, casks «+ per lb, 8d. 8d. 25 Prien TOll. i T .. per lb. 1/8 | 1/8 ee 
| n „ wire Nos. 1 to 16 .. рег lb. 1/4 | = 
| j Yarns, Cotton, Single 101, bundles pr Ib. 61d. | d. 
j " Flax, б or 8 lea.. .. per lb. 81d. | 33а. 
| j РА Hemp, 8 ply 10 lbs. .. per lb. 44. | Bad. 
j + » Russian, 10 lbs, per lb. 44а | 44d. 
j „ Jute, 180 lbs. rove .. рег ton | £11 10 £11 10 
| j Manila, 24 thread .. рег ton | £31 £31 
| k Zinc, Sheet (V ielle Montagne bnd.) p. t. EL | £v 
4 Quotations supplied by by Messrs. d.! Boor & Co. $ Quotations eet by Messrs. Bolling & Lowe. 
b m 7 » The British Aluminium Co., Ltd { » ” " C. er & Co. 
e н " эз Messrs. Thos. Bolton & Sons. " n * * Mo » Limited, 
4 »" » » l т TI " " Band dere, W e & Co. 
e ii " ^ m » н ES í W. T. Glover & oni Ltd. 
f ў » » The India-Rubber, G.-P., and Teleg. Works Со Ltd п н » T ” P. Ormiston & Bons. 
: A sí „ Messrs. James & & Shakspeare. 0 " " " „ Johnson Matthey & Oo, 
» e ,» » 
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THE OLDEST STEAM ENGINE IN 
EXISTENCE. 


A PABAGRAPH has recently been going round the papers relative to a 
steam pum коше creed 10 Poe in i Rot рош leu 
t pumping station of the Birmingham Oanal Company. 
It was of the single acting wooden beam type, no doubt very similar 
to the old engine at South Kensington. btless the engine is a 
favourable example of what can be done with good machinery in the 
g continued . The old Oornish pum 
токы By шы жо, af That carly day, Gid oot 


n 

due to differences of pressure, there is no reason to doubt that 
this old Birmingham engine has been as economical as it is probable 
any engine at a low pressure would be. At the same time, we can 


fuel. 

Pumping engines, no doubt, have the right to live perhaps longer 
of 3 

cy 


than most engines, for they seem capable 
worked at lower mires tlan other 


with driying it hard. In 10 years’ time this lathe has cost 
may last another 10 years. Thus, to save 
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In this one item of tools alone there is enough 
coess oflAmerican competition. The sooner a tool 
or the management can find the pluck to scrap 
a rove 
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tools and drove them 
orth—they would turn out still more 
hmen with heavier tools do less work with them, 
care exemplified in the maintaining of 
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becoming 
recognised, but there is still too much respect paid to pieces of 
for sentiment’s sake. Ifa museum is to be 
ght pethape keep one with advantage, it should 
wh history and sentiment could be housed 
my grandfather’s lathe allowed a well earned repose. 


egg 
ni 


THE COLLAPSING RESISTANCE OF 
FLUE TUBES. 


testa made upon a boiler fine tube of about 33 es diameter. We 
need not detail the gaugings of this tube and ite ure from the 
truly circular form. Suffice to my, the two tubes tested were 


18 feet 6 inches long, made up of six plates telescopically plated, 
le riveted, and about 36 inch to ‘37 inch thick, 


lap jointed, and 
and of irón. Had the flues been circular they would probably have 
collapsed at about 150 lbs. . As it was they were more or 
less oval, and for different degrees of oval the paing pressure 
was as follows :— 

110 Iba. for flue about... inch oval 

60 n 90 eec [IIl ED 1% ” 
100 99 з 000 eee eee 18 и (?) 
1 85 99 »9 [I1] LJ 00 op 


EEE the measurement 
It is concluded that strength is very materially affected by 
from true circularity. | | | 
That long flues which fail by crumpling preserve their elastici 
under pressures approxima: closely to that of final collapse, and, 
therefore, they may be wor f with much less factors of safety than 
fail by of material. : 


The ta depre experiments, of pi to sh bes 

use, e ts, of pit props ore up tu 

which began to fail enabled higher to bo a This is 

taken as evidencing the valué of cross tubes. We do not with 

Mr. Longridge here. The bare record of fact may be true, but cross 

tubes in modern boilers are doubtful additions to the strength of a 
ME ee ee 

o 


Moreover, there are no cross tubes in the furnace where they are 
most likely to be needed when a tube gets overheated, and finally 
cross tubes cause smoke, and, by covering the plates with soot, they 
more than counteract any action they may have as increased heating 


surface. The cross tube is a vicious addition to an internally fired 
boiler, and bly no one knows this better than Mr. Longridge. 
S onne 6 fines he tested were old and not of the sort ever likely 


rhs trei ооа озса сау зо ау гавар to such old 
lap-jointed tubes, but they ought to go out of date the old tubes 
they serve to stiffen. Modern boilers are better without such useless 


makeweights. i 


SCIENTIFIC AND LITERARY EDUCATION. 


Ir is not altogether to be deplored that a man eminent in so dry a 
subject—-to the majority—as „ a8 Sir A. Geikie, should put 
in a plea for the older education at the opening of the session of the 
Mason College, Birmingham. By all means we would press forward. 
the scientific training of engineers and manufacturers, but we would 
not allow the classical side of education to be neglected. The develop- 


touch with of their own station, not gained those 
of ahigher. Ina greater or less degree the same remarks can be 
applied to the vice of s , where this is allowed to bepome 
a vice. 8 are apt to become narrow. It is to the specialist 
in every grade of life, and especially to him who has the 
li of education, that the garbage of кен due. Unable 
to be always cn the of work, such men, in the absence of a taste 


this 
would have all men cultivate the better side of education, not only 
‚ but to render them capable of putting 


1 
| 
[ 


their knowledge into the hands of other men—a now often 
] from lack of the barest knowledge of putting thoughts 
writing. Scientific teaching, moreover, has been m 


a time any literary attainments were quite at а discount, 


ucation were, 
the tilting ground of 


WATER SOFTENING. 


Porte who provide mechanical stokers, special forms of furnace 
bar, and sundry adjuncts of мешш plant, are never so happy as 
EU E EUER ERU рае a certain extent the same 
remarks apply to those who soften water. Recently, in Engineering, 
Mr. Atkins, who has a water-softening system, wrote in 
a paper by Mr. Archbutt, who also has a system. Mr. Atkins softens 
bui aber softening wate rid of d 5 “ы 

; с шнш M re- 
bicarbonating it, and so making it soluble. снб Д is 
done by means of the fumes of a coke fire. | 
There is no serious harm in the fumes of а coke fire, but Mr. 
Atkins writes of them as though they were something per- ` 


nicious. It ought to be known that, the 
Lus The unn impurity 
of magnesia, 


8 


of water is a very simple chemical o 
is carbonate of lime with usually much less of carbonate 


eal very tly 

bonates are soluble, and it is as bicarbonate they are found in water. 

in symbols, Oa O (lime) + OO, (carb acid), is ‘inso- 
lable, Add a second volume of OO,, and the resa:tis Oa О + 2 (CO,), - 
or soluble bicarbonate of lime. If now there be added another mole- 
cule of lime, the result will be that the lime which has no carbonic 
acid will rob the lime, which has a double share of it, of one-half, thus 
[Ca О + 2 (00,)] + Oa O = 2 [0а0 + 00,]. But this means that the 
whole of the lime has become insoluble carbonate, and as such, given 
time, it will all erra iara. apparatus are simply tanks and 
mixers and depositing trays, variously arranged to carry out the process. 
Where water contains other salts the process is less simple and ve. 
Bulphate of lime, for example, can be got rid of by means of carbonate 
of soda, for the two bases exchange their acids, and the sulphate of 
lime becomes the insoluble carbonate of lime, while the carbonate of 
soda is changed to sulphate of soda, a very soluble salt, which, how- 
ever, must not be allowed to accumulate to too serious an extent 
before the water іп а boiler. According to its design and 
attention, ordinary softening apparatus is found more or less satis- 


All the usual apparatus are based on the Porter-Clark process. Mr. 
Atkins states that if the carbonates are dealt with the lime sulpbate 
may be neglected. This may be so for domestic purposes, but for 
sulphate waters in steam boilers we think this statement is open to 
dissent. We think it a little late in the day for anyone to claim to 


EN 
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be а sole inventor of а system of out the Porter-Olark pro- on the su they would ask them why they had given notice to 
cess. Undoubtedly when carried out, as it can be, 3 He to think thas the “chanoes of the 
the results are valuable in labour and fuel saved. Vestry being successful would be much better if they did not hurry ; 
water from wells is readily treated with simple lime, but would certainly be no harm done in delaying action for one 

when pumped from the river, as from the Thames, fall as it is of the . The speaker saw the preliminary difficulty pointed out by Mr. 
sewage of Oxford, , Abingdon, and other places, whose White. What chance was there of o a provisional order this 
ee ee for oners to drink, it is found that the year, so soon after the past failure? Не unn had in mind 
process is тей the of so much organic matter—the the enormous expense in which the parish ultimately be 
modern name for filth, and a certain coagulation is necessary. This landed if they carried out the scheme. Mr. Hitching had 
is usually obtained um, a small quantity of which serves to denied sa the Vestry was prepared to £250,000 on 
coagulate the albuminous matter, and greatly assists to precipitate the on, but the was anxious all steps that 
the carbonate of líme which is dragged down with the might lead to such a result should have much more attention than 
We should recommend all steam users to employ some — of Ње Marylebone Church Act, which was involving the Vestzy in an 
VVV Porter - O pro- expenditure of £80,000. It was advisable not to commit themselves 
cess, the Archbutt-Deeley process is another, and again, The electric lighting companies had a vast deal 
Bros., of Leicester, have the original Porter-Olark process, and there more money in la wn machinery and their businesses 


in the light of present experience, and every day they heard of new 
i vetita and арте ак in ! requiring the displace- 
ment of old and the substitution of new pes His own im 

| was that that evolution would continue for many years, he was 
ELECTRIC LIGHTING IN MARYLEBONE. alarmed at the idea of being rushed in that manner. 


| the parish authorities, but he could not help thinking it wonld be 
Тнв proceedings in connection with the a session by wise to. wait another year. The Vestry received a letter the 
the Vestry of Marylobone for an electric lighting provisional order day from the Metropolitan Electric Supply Company, the 
will be so fresh in the minds of our readers, that it will only be concessions to be in January. Ренар the company 
CCC the Vestry' request was prepared to do more. Let them wait and see without commi 
granted by the Board of Trade, that the Marylebone Electric Supply themselves He would strongly VF 
Oom was unsuccessful in its efforts to obtain pewers, and ultimate success, that should not be ina t hurry at the 
the Select Committee of the House of Commons, after several days’ present time, and he moved an amendment: “ That no such 
consideration, declined to pass that portion of tne Bill (introduced notice be given this year.” 
to confirm the orders granted by the Board of Trade to the Vestries Mr. Н. A. Dunn, who seconded the amendment, observed that if 


bers of the Marylebone Vestry that the latter case was not remarked that when Sir Galsworthy had the 
ly represented before the Select Committee of the House of minutes before him he would alter his on. He asked the chair- 
Commons. Led by Mr. J. Anglim, one of the labour members, the man, who was the champion of the Oompany—their 
maloontents two or three weeks ago succeeded in getting a special Mr. White. The company were to be oongrat u 
resolution ordering the printing and circulation among the having such an able advocate. The speaker sald that delay was e 
members of the minutes of the proceedings of the Select Committee. tively dangerous, and contended that the House of Commons' - 
This has now been done, and pending a consideration of the details the mittee had over-ridden the law, quoting, for the p of his 
eae Соо At He usual meeting last week, recom- argument, the clause to companies and local au in 
mended : “ отта] be given on or before November 186 to the same area of supply. the matter was left for another year it 
dhe ten Electric Supply Company, of the Vestry's would .be allowed to drift on, but he hoped, after having the 
intention to for a provisional order for the public and private, minutes, the Vestry would apply this year and win. 
or IUE or private, lighting of the parish by e essrs. ANGLIM, WABREN and others, joined in the debate, after 
r. T. H. G, who moved the adoption of the which, the chairman of the Electric Lighting Oommittee to 
recommendation, said that it was y carried in Committee. | | 
The of the resolution was nothing more than to the HrroniwG, in reply, said that when he initiated the 
writing of a letter and the cost of a stamp. The Oommittee electric lighting agitation in ‘Marylebone the company charged 744. 
would have an op before November 18th of considering unit. It had now been reduced to 6d., and for parish 
whether they would recommend the proceed beyond that 4d. As а consequence, he ventured to say the ratepayers, or at 
point, but at the present time no liability would be incurred by the events, the iby the Vestry’s ex- 
E xe the recommen penditure of £2,000. The question was not confined to public and 
. W. L. Втяоха having seconded the lighting. It might be that the Vestry would establish an 


face of the snub administered by Parliament. Perhaps from Edwin Galsworthy aware that the 
42,000 to £3,000 of the ratepayers’ money had been thrown away on Provincial Electric Lighting Oom , and the Marylebone Electric 


pany 

the scheme, and yet were asked by the Committee to apply Supply Company, had given notice of intention to арыу for com- 
to the Board of Trade for a provisional order, and if Аа а vo powers in that district? Was the Marylebone Vestzy to be 
VFC In his out? | 
opinion 16 was doubtful whether the Board of Trade would grant an Bir Howm GarswonTHY said that he did not know that was the 
order, in view of the decision of the House of Commons in the case, or he would not have moved the amen 
matter. If the recommendation was adopted, the V would be Oontinuing, Mr, Нітоніма said that it was а fact. He assured the 
embarking upon FCC Mr. members that the Committee were not only studying the interests of 
Hitching had stated before the House of Commons Committee Sho унуш ог Фе праса ed They were all 
that the Vestry were prepared to expend £250,000 on the instal- m , and if could only it down they would 
lation. both а cheaper and a light. That there was a demand 

Mr. Ввоокв-Нгтоніна interposed with the remark that that state- for light was shown by the fact that 2,000 ratepayers had signed a 
та та копше. Е бо petition F F 

. Waits accepted the denial. tin -he said he thought visional А орей estzy would resolà 

it would be well to FV The mover and seconder of the amendment then withdrew their 
because of being angry. Did they not think it necessary to know opposition, and the recommendation of the Oommittee was unani- 
something about the case that had been before them prior to entering mously 

into the matter again? The ratepayers would not be pleased with 
them if they did so unless they knew the cause of the failure in the лл 

Mr. W. Danxıs was sorry the previous speaker Oom- | 
mittee up to ridicule сова of failure. 8 NEW YORK TRAMWAY MEETING. 
big effort, but had failed, owing to the preponderating influence of 

monopolists in the House of Commons. He agreed with Mr. White : А | 
that, before embarking upon the scheme, it was desirable to have ап T1RAMWAYS are known as street railways in Amerioa, and 
ару теш ку pei 25 ше proceedings, which they the Street Railway Association of the State of New York 
соса. Having expeaded 6 lance gam ас tat онр has been holding it& annual convention at New York. We 


E 
85 
$ 
R 
g 


throw up the sponge, but to verything bla to securé need not refer to an in great detail, bat will confine 
tric hting powers. He was not at ail mirid that, оце tice our remarks to the generel bearing of the Association and ite 
was one company in the VVV work. 

exercise company To quote the president's words, the interest in the cable 
had been to enter the - especially if it meant ү president s w | 
Vestry could not oec nre LE aser к» 5 system is now purely historical. Though for heavy grades 


error of judgment, but he hoped the Vestry would permit the resolu- it still аа р Tt {в day oe as a means viris 
trans on. appears that accidents to io 
BUE Croox, who agreed with the ea stated that 4 would be from P lectrical Кыла are growing fewer, and the lines 

Bir Komm Garawoarar „„ was all very well to ay dre looked on with leas disfavour than formerly. The 
that the gi of notice would cost nothing; but if auy objections general note struck at the New York Conven was, 
Were raised on the Committee submitting а farther recommendation. however, a peculiar one, It appeared to be clearly recognised 


io oes Ж 
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that travel must be artificially stimulated, and as with 
railroad chairmen on our own side of the ocean, we find the 
president of the convention talking thus :— 
J am satisfied that the morals, health and habita of oom- 
munities have been y benefited at a 
expenditure on their part by the entertainments and induce- 
ments offered by the railroad companies.” | 
Ж. d what 8 these оош ji кү тш y 
, raliwa eas to induce trave eaper 
окей holiday arte and so on, though it is remarked 
that they make so many restrictions as to the time a 
passenger may leave, and so many more aa to limiting his 
return to certain days, that many would-be passengers are 
deterred and stay at home, Beyond this we do not find 
railway companies extending their energies In America, 
however, if we are to jadge by one paper and the discussion 
it involved, the electrical roads make direct efforts to induce 
traffic by providing not so much a special rate for travel, 
but vere us at the other end to which to travel. There 
ig: etabli 


idote to the first. In queet of such new traffic 
one line agreed with property owners to extend their line a 


mile if said owners would establish a pleasure resort. This 


poani ” and other various 
Obs line pays up to £600 а week for 5 which 


. The paper by Dr. Fenner on “ Bye-Products of a Power 
House” has a livelier interest. It deals with the sale of waste 
steam, the moral being why condense, if practically all the 
5 in 5 E 
connects Dankirk’s 12 ple to 4,000 e ata 

named Fredonia and the trunk line railroads. 4 service of 


6 per cent.: but half of 


this it is made up with live steam to that pressure. ' 
ined ont of the pipes to cooling coils, and 
got from these. It is then ran to the sewers, 
Why cannot it be sold to laundries? As regards the cost 
in fuel at опе paund back pressure, there was no more coal 
consumed by the steam pane At 2 ]bi. there was a small 
ee аы 4 Ibs. the cost was £3 per month with ooal 
& 6s. per ton. 
The system em is the Holly system of Lockport, of 
which E. special. ial is given, except that the insula- 
tion consists of the сине 
` An iron pipe carries t 
asbestos and supported on rests 1 grey, See & bored (sic) 
log, the bore being 2 inches larger than the pipe.. The | 
hag a shell 4 inches thick, lined with tin (mc) submi 


, some plaoe where & weary mortal 


e steam. It is wrapped in 


to materials to prevent water soaking and decay. Three- 
tarred felt is laid over all, and the whole ser) on a pi 
bottom to the trench, which is undérdrained by tiles. The 
arrangement is such as to enable steam to be carried long 
distances. One power and light company write that their 
plant oost $40,000, and brings in a revenue of $10,000, 
оѓ which $8,000 is clear profit. Another company say they 
carry steam as far as a mile. Usually sold by the meter; steam 
is also sold per unit area of surface or by contents of gen 
heated, The exhautt from 100 Н.Р. of engines will heat 
a million onbic feet of space in average buildings in the 
severest weather. | 


He also said that with | properly piped buildings a pressure of 
1 lb. was sufficient. 


value. The one point noticeable is, that a horse tramway 

paid 8 per cent., 1 

trive to рау 6 рег 
Evidently some of the electrical iue in America haa 

been made against shareholders’ interests. p^ 


Rail bonds formed the subject of a paper by Messrs. 
Brown and Ohapin, of the Brooklyn Heights Railroad Com- 


They designed а rail bond when the new construction with 
9-inch girder rails was inangurated. As the joints were 
suspended, arrangements were made to bond beneath. A 
рессора band was employed as wide as the base of the 
rail with a surface contact of 12 square inches on each rail. 
The copper had a section 5 inches x J inch, and it was 
curved to allow for expansion. A cast-iron reinforcing plate 
was put under the күр and the band was pressed firmly to 
the rail by two }-inoh through bolts. The only machine 
work done on this bond is the grinding of the contact faces 
by 8 portable -— wheel. An attempt to prevent corrosion 
was made by a shallow groove round the contact space filled 
with soft pitch. It was unsuccessful, but so far since 1895 
re шаша the rails thus bonded has been main- 


Their cost is no greater than No. 0000 going round the 

fish-plate, and of treble resistance of the new bond. In 
1896 an electrically brazed bond was tried and has now 
become standard. bond in its various forms is made 


deb riveted and soldered. Where h oe bonds are 


employed on lighter lines they are of No. 0000 with 
driven tight into cleaned drilled holes in the rails. 
of every type are in y on: MM 
Falk cast welded joints are almost equal to a continuous 
rail in conductivity, and the welded rail promises to be 
equally good. All bonds are tested for resistance. The 
results of some testa are as follows.:— 
Drop. Volta. Conductivity per cent, 
Joint. ——————— P шшш мышы 
1 ft. ot rail. 1 ft. with joint. 90 ft. rail, | 60 ft. rail. 


Falk ... 02 . 700215 00855 98. 99 
Double brased joint... | 00725 00758 998 99 9 
Welded (2 ft.). 00864 (6 in) 00343 956 | 978 
Plate bond (2 fl) . ‘0109 (8 in.) 0233 |. 89 94 


Satisfactory double bonding should not 
per joint (вау, 8s. 8d.), Any one of the above bonds will 
carry 600 amperes. Bonds are better not tinned, but painted 
in order that any leakage may go from the rail, not from the 
bond, so saving the rail from corrosion. | 


Regarding the quality of rails, it was pointed out by 
Mr. A. J. Moore, of the Lordi Steel Company, ha whereas 
the soft rail was many y the L. & N.W. 


. Railway of England, ind the practice supported by the 
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P.R.R., the tramway is ander different conditions, and 
demanda a hard rail. Experimenta on the West Ead Line, 
of Bogton, U.S., with soft and hard ductile steel, 
showed that the results from 17 soft rails of 28 carbon, 
14 hard rails of *59 carbon, and the rails furnished by the 
West End Oompany were in favour of hardness and ductility. 
The average monthly wear was 0017 for the soft rail, 
0012 for hard rails, and ·0007 for West End rails. The 
specific gravity of the iron, apart from the metalloids in their 
composition, was du prd 7956, 7971, and 7977, the 
best rail having the higheet specifio gravity. Tension tests 
showed 75,860, 118,100, and 120,880 lbs., the higher tension 
showing better durability; but the elastic limit does not 
follow the rule, for the figurea are 45,730, 62,500, and 58,160, 
and similarly in compression the elastic limits are 35,000, 
50,800, and 47,100. The real point of difference between 
the hard and the West Ead rail was the lower phosphorus 
and higher manganese. ye M 
Evidently low phosphorus is the thing to aim at, and as 
this costs money to obtain, it is а question how far it pays to 
gecure it. To-day з. to 88. per ton may be spent on re- 
. duting phosphorus below Bessemer standard of 0°10. With 
an average оов of $25 per ton, low phosphorus would cost 
an additional 8 per cent. Assuming it to be possible to use 
a rail until it has worn 4 inch down in the head, the wear 
found т 5 а life of 25, 85, and 60 уез, ш bas 
apparently low orus at 8 per cent. as 
a fact, nothing ike this wear is obtained. js rails are 
thrown out, not for wear, but for bad joints, which cause 
rapid destruction. Asa bard rail can be bought as cheaply 
as a soft rail, being hardened only by carbon, the chea 
rail to-day is the simple bard rail, but with perfect joints the 
West Ead quality would justify its extra cost. Cast welding 
wou'd do this did it not soften the rail at the joint. Electric 
welding would do it. A wear of 45 or 50 years would be 


given by a rail analyzing as follows :— - 


Carbon „ 005 

Bi. .. 0°10 or below 

P. sis . 0:08 " 

B. өөө ' ТГ IY, 0 06 .» 

Mn ope we . 0 89 and noe over 1:00 


Butz until jointe are perfect, the cheapest steel one сап buy 
. МЕ outlast the joints, all which points to the enormous 
economy of . & perfeet joint. | | 
From а. psper.by Mr. D. F. Carver, it appears that 
American track construction is а little orude to our eyes. 
On а good foundation are laid yellow pine ties, four square 
sawn, of 44-square feet bearing surface on foundation. 
el й а ое, iun rap ea ey the ген ан 
tamped. Joints are set close, though in time expansion wi 
force the track out of line, but the method adds to the life 
of the joints. | 


In block-paved streets the rails are filled by Hemlock 


planks. One speaker advocated the concrete base. He 
would put this in by digging a trench 20 inches x 17 inches, 
spending the id tamping up to the rail with the 
concrete, | | 


On the question of storage batteries, evidence was forth- 
coming to show that these were being used with satisfaction, 
taking up sudden calls.for power and proving an economy 
where a plant has reached its limit of power capacity for 
heavy hours. 


METHODS OF DETERMINING THE FRE- 
QUENCY OF ALTERNATING CURRENTS.’ 


Br OARL KINSLEY, Instructor of Physics and Electrical 
Engineering, Washington University, St. Louis, Mo, 


THE accurate determination of the frequency is essential for 
the correct computation of the relations between E. M. F., 
current, self-induction, and capacity. Sinve the periodicity 
must usually be squared, it is essential that the determination 
be made quickly and with bat little error. 
* Abstract (New York Electrical Wor | resented 

A A | on for the AP. ience, Bota. 
August, 1898. | 


©. 


» 
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Dr. John Hopkinson was the first to use а stretched steel 
wire actuated by an electro-magnet, and when the condition 
of maximum resonance was found the periodicity was 
calculated from the constants of the wire and its tension. 
Dr. Campbell proposed the use of an iron rod which 
was thrown into resonance in the same way. From the 
constants of the rod and its length the periodicity was 
computed. The rod he found could be more easily used than 
the wire. - | 

Another method capable of great accuracy and easy 
manipulation includes the use of a telephone in the 
alternating current circuit, and а resonance tub» by means 
of which the periodicity may be calculated from equations, 
or it can be gathered from tables already computed.t 

A very satisfactory method will Ъз one which includes the 
use of a metal strip as the primary resonator, whose 
periodicity may be changed by means of an added weight. 
An electro-magnet may be used, as in the firat two cases, to 
set this into vibration. The périodicity can be calonlated 
from the constants of the vibrator] or a complete calibration 
can be made by two determinations. It will usually be more 
satisfactory to standardise by actually determining the 
p-riadicity of two adjastments of the resonator. ' The 
equation to be used for that purpose isn 

і рім + Ki‘, when 5 
t = time of one complete cacillation, A da 
1 = distance of the sliding weight from the support, 
M = mass of the slider, . 
| = length of the vibrating roi. 

D and к are the constants of this particular apparatus, 
which may be either calculated or obtained by experiment. 

. The condition of resonance is ob-ained with great readiness 
and the determination may b3 made with as great acouracy 
as may be desired. : 


rr ано 


` AN ODD WRECK. 


THERE appears in the accompanying illustration; taken from 
the New York--Electrical World, a view-of.a 30-kw. bipolar 
pound-wound upright type of dynamo which was, on 
August 6th, subjected to a wreck rather difficnit to account 
for. The; details are de&cribsd as follows Бу: Мг. James 
T. Freemas, of Rochester, N.Y. »— Mai 
On the evening mentioned this 30-kw. dynamo was called 


upon to carry а night load of 200 amperes at 110 volta. 


load at the time of the transfer was carried by:a 75-kw. 


four-pole compound generator of the same voltage. The 


usual process of bringing the smaller d to voltage 
and cutting in the equalising side was carefully gone h: 
ee The к red main switch bn ы а serien 
of events transpire came too rapidly to be put care- 
fully on record. | i 4 А 

A flash at the switch, the dying down of the lighta, the 
crash of flying materia], and the throwing off of the belt 
is the order of events as nearly as they can be given. It 
would be perfectly useless to attempt: to j from ap- 
pearances jast which happened first, whether belt was 
thrown before the commutator went to pieces or after. 
The above seems within the range of possibilities, but a 
look at the machine seems to indicate something different, 
and makes matters somewhat complicated. The armature 
indicates in every way that, at the time the commutator 
was thrown, it was running in а direction opposite to that 
of the engine. If this was the case the belt was thrown 
before the commutator went to pieces. | 
. The engine, which is rated at 50 borae-power, did not 
appear to race, and continued running quietly after the acci- 
dent. The writer, who was present, is sure the dynamo was 
up to voltage, and thinks the attendant at the board pulled 
the switch almost instantly after it was indicated that some- 


thing was wrong. a 
It oàn be seen in the illustration that the segmenta indi- 
cate a direotion of rotation over and toward, while the engine 
esuses a rotation over and from, the point of view. 

* Phil. Mag., August, 1896. . 

t Kinsley, Phil. Mag., April, 1898. 

t Lord Rayleigh, Theory of Sound.” 
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most useful information. 


va. e No. 1,001, Oe 1,196] THE ELEOTRICAL. REVIEW. 616 


The dynamo is protected by fuses, but these were not 
blown. A weaknesa is fonnd in the oommutator, but it would 
hardly seem possible that at the normal speed of 1. 300 revo- 
lutions per minute the centrifugal foroe alone would cause 
destruction. It will be noticed that the ente, of which 
there are 60, have a short bevel at the enda, and that the 
are of quite a lenglb. This end of the armature was wall 

with canvas and three bands of wire. 

The force with which the segments were thrown can be 
imagined when it is said that one went through a cupboard 
door 1 inch in thickness, cutting a cléán hole; another ps 
through a window, carrying a part of the sash with it. The 


wings 
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oak base presented the same appearance that it would if an 
inexperienoed axeman had given an exhibition-of his akill at 
mutilation. The canvas head was torn in. shreds, and this, 
with the mica, was scattered all over the power house. 

No опе. was hurt. The writer had just left a position that 
was in line of the flying Mauser bullets would have 
been preferable to the flying segments. . . 

A plausible theory as to the cause, but one which is not 
corroborated by nt indications, is that, after the dynamo 
was cut in, the shunt circuit bacame broken, making a series 


ue 


motor, thas changing the direction of rotation. 


— * 


REVIEWS. 
Steam Boilers and their Heat Efficiency. - By. BRYAN 
Doxx NN. London: Oharles Griffin & Oo. 1898. 
This is a most useful book, for it is rather a record of 
facts than g mere theoretical dissertation. 
It is a collection of many tests made upon many boilers of 
all sorta, and as such it is a record of what. has been done, 
and these testa form a rongh datum line from whith to start 


comparisons. It is all very well and proper to make boiler 


and engine testa upon close lines as to heat balance, but the 


steam user who is evaporating only 5 Ibs. in a boiler of a type 


Which is known to. regularly give а result of 8 Iba. wants to 


know why this i380, and cannot himself take cognisance of the 


reasons, With other results before him he knows there is 
something wrong, and must then choose his method of 
setting matters right. No fewer than 425 "e experi- 

ollowing the 


ments are here tabulated nnder 25 oolnmns. 
tables is a 
stokers, both chiefly descriptive. Then follows a chapter on 


on fire grates, one also on 


combustion, dealing with the chemistry of the snbject and 
the admission of gir, and there are snbseqaent chapters on 
heat trensmission, economisers and smoke, all full of the 
Ringelmann’s smoke scale is 
describad, and pronounced good. We have ourselves used 
this scale in amoke determination, and can speak to its exoel- 
and convenience. . 
The remainder of the book is equally of interest, the whole 


7 90,794. "Improvements in electric signalling appar 
ф R. vos Horvatu and М. Сони. Dated / 
Complete.) 


Ввгмен TuHoxsom-Hoosrog Company, Ілмтти 
- 90,895. 


forming an exoeedingly valuable позора 3А -of faota rela- 
tive to steam raising in all its aspects. We have pleasure in 
recommending it to all steam users and steam engineers. 


Aerial or Wire Rope Tramways. By A. J. WALLIS-TAYLER. 
London: Orosby Lockwood & Oo. 1898. pi 


Undoubtedly there is a wide field for telpherage and other 
forms of wire tramways: Over rough country, the laying of 
an ordinary railway, of the lightest description, involves more 
or leas grading work. In а wire system the work is oon- 
finéd to post, hole digging. The system is also ch 
and can be useful employed as the pioneer system in 
new country, or as a means of moving produce in even, older 
settled colonies, and from mines that cannot afford more 
expensive systems. The excellence of the modern steel rope 
enables immense spans to be covered and lines to be eet up 
in otherwise inaccessible regions. The book before us deals 


with the subject of wire tramways, ite spans, general 


arrangements, details, rope strengths, splicing and treatment. 
The ropes employed are stated to be bert of the Albertior 
Lang lay, by which is meant that the strands forming the 
rope are laid in the same direction as to twist as the wires 
forming the strands. Such ropes rum more flexibly, and 
there is leas strain on the separate wires, which do not break 
80 readily as in an ordinary twist, and wear to a flat, smooth 
gurface, almost like a solid bar. Altogether, if not a very 


‘arge and scientific treatise, the anthor has brought into а 


small compass a large amount of information. 


Second Stage Mathematics. Edited by WILLIAM Bnides, 
N. A., LL.B., F.C.8, F.R.A.8. London: W. B. Olive, 
University Correspondence College Press, - 

. We have reoeived from the University Co 
College Press a recent addition to their Organi 
Series. It contains the pure mathematics required for the 
second stage examination of the Science and Art - 


ndence 


ment beyond what is required for the first stage. 


This 
Third, and Fourth Books of Euclid, the 


includes the Second, 
uadratic equations, with indioes, 


solution and зо Жы, q 
. gards, and the of ratio and proportion, trigonometry 


as far as the solution of triangles, and the use, for.that pur- 
of logarithms. The collection itito one small volume 


-of all the matter to be got up for one examination is oon- 


venient and economical. The book is a convenient sis? for 
phe pocket snl well printed. It seems to he very suitable 
for its = and the details of its arrangement and 
typography evidence of саге and experience in its pre- 
paration, ; | acne b. a 


NEW PATENTS AND ABSTRACTS OP 


TE PUBLISHED SPEOIFIOATIONS, | 


NEW PATENT, 1006. | 
by W. P. Tuourson & Co, 
Agente, 332, High Holborn, London, W.O., and 
Manchester, and Birmingham, to whoin all inquiries 


20,774. "Improved conduit for electric traction.” . E. Јиниінае 
and O. E. MLIT. Dated October 3rd 


for 
т Sed, 

20,823. provemente in or connected with electric aro lamps." 
G. T. Davms. Dated October ard. 


20,829. “Improvements in electric generators and motors.” 
A. Booquumtm. Dated October 3rd. 

20,939. “Improved arrangement for the electric lighting of rail- 
way carri with the assistance of wind motors.” S. Втсокаогр. 
Dated October Sed. (Complete.) 

20,847. “Improvements in electro-motors and dynamos.“ W. Puck. 
Dated October. 4th. | 

20,850. "Improvements in and in relatiou to the trolley head of 


electric tram cars.” J. W. Томов. Dated Ootober 4th. 


20.894. Improvements in trolley cars for electric railways.” Tus 
я р. (Н. Geisenhoener, 

United Bates, Dated October 4th. (Complete) | E 
"lmprovements in electric surface contact railway 

systems.” "Tus BnarrsH Тномвон-Носвток Oompany, Тамттир. 

(W. B. Potter, United States.) Dated October 4th. (Complete) 

- 20,904. “Improvements in undergroang conduits for electrical 

conductors.” Е. S. Огавк. Dated October 4th. ' 

` 20,919. “An improved electrolyte for primary batteries." R. J. 

сложе В. В. Ввомивар, and Н. Fansnor gn. Dated October 


= 
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" Improvements in aro lampe" w. ORUDGnEGTON. 


20.945 em {а in electro-magnetic machines.” J. M. 
945, “ rovemen t 

Hur. Dated October 5th, 
90,056. "Improved non-conducting material or composition and 
for the V L. Pmwrra and W. Binn. 


oa ae Cen 
tho ada on of the telephone to 
bell and indi- 


rH “A new or iia a адаа for . electrically firing 
detonators.” G. P, Bioxrosp-Smits. Dated October 5th. (Complete) 

90,001. “Improvements in or relating to phonographe.” J. Сони 
and J. В. Асасет. Dated October 5th. (Complete. 

90,901. “Improvements in or connected with e о regulating 
switches.” О. D. Lucas.. Dated Ostober bth, 

21,003. "A new or ‘improved construction of eleatric glow lamp 
сети, for general lighting purposes" Т. B. Axpumeg. Dated 

o 
,005. “Improved end connections for electrie cables.“ VV. Т, 
титру Тагтевари УЎОВЕВ Company, Ілмттер, and В. O. Wateur. 
Dated October Sth. 

91,025. ‘Improvements in electric arc lamps.” ExGLmH INDUS- 
TBIALS, LIMITED, and G. E. Нвуг-Юта. Dated October 6th. 

21 043. ii Improvements in electric meter systema.“ THE BnrrréH 
TuHoxsow-Hovsrow Company, Lrurrmp. (Е. W. Rice, jun., United 
tates.) Dated October 6th. (Compléte.) 

мәс "Improvements in prepayment electric meters." . Tum 


Тномзон-Ноозтон gm Limtrep. (Е. P. Оох, United 


X October 6th. 
be . in ed i re for electric motors.” 
THoxsow-Housrom Company. Lrwrrmp. (H. J. Berg, 
United a gue) Dated October 6th. (Complete.) 

31,046. “ Improvements in electric meters for alternating current 
circuits. Тив Barsa Tsomson-Hovston Oompany, LIMITED. 
(A. G. Davis, Caited States.) Dated October 6th. (Complete) 

21,047. “ Improvements in electric fuses.” Tam Bnarrrsg THOMSONX- 
Houston Company, Lauren. (W. Le Roy Emmet, United States.) 
ee oat amer dena mam 

j provemen prepayment eleotric E 
Носвтои Oo Lawtrep. 


THOMSON- (Е. Allo, United 
Dated October 6th. (Complete.) 

21,079. “Improvements in rotary motors" X. O. L. G. VANDEL. 
Dated October 6th. 


21,135. “ Improvements in and relating to the electrical commu- 


ркан signals." Н. Мконлн and D. Матанвлр. Dated October - 


| 91,199. — An 1 instrament for the 1 ol dar giten 
permeability, magne ystereeis, magne uction, other 
quantities.” W. Penns, Dated Ostober 7th. 

„чо, " Improvements in or connected with electric traction by 
means conduite" B. Нонавввонгив. Dated 
October 7 7th. | 


91,155. 1 in electrical] propelled ve vehicles.” J.P. 


Societe Anonyme Pour La Transmiesion de la Force 


par L te, Franpe.) Dated October 7th. 
81,169. В. ишш 


21,172. A new or im method and means of electrically 
operating арр ni such as valves, electrical switches, or the like 
and Е. М. Staunrom. Dated October 7th. 
21.201. Impro VF J. B. 
зов, and E. О. Sravmxs. Dated October 8, - 


угра i in apparatus for coating metal articies 


electro- der J. Тновитох and T. R. amna. 
21,240. “ An im 8 F. M. Влснтва, 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 
C of any of these Specifications may be obtained of Messrs. W. P. 
| 5 & Co, 322, High Holborn, W. O., E Laverpool, 
Manchester, and Birmingham, price, post free, '0d. (in stamps). 


242. “Improvements in electric. time pieces or clocks.” F. 
Dated December 23rd, 1897. taps to 


5 carried the dial and a suitable train 
of gears, aud 3 

of the balance spindle. Within the hollow base 
the cell or dry battery is fastened by two metal brackets, which are 
attached to and insulated from the base, and provided with downward 
5 fit the stads 3 n terminals 
| that w Aer pry dapi tened u 
F contact is made battery held in position, 


а brako clutch wheel for the regulating 
1 claim. 


D. SnsorarB and W. А 


. of winding the 
formed. 


lamp is em] loye 
‘suitable base base 


` electrical energy is 


lated having a oantal opening therein, 


" secured to it. A tube 


4,890. | Втвхви BA 

Ілр., and Е. Воокив. Dated February 90th, 1808. This relates to 
mechanism of 

lamp. 

9,779. “Improvements in testing and protect used 


in conjunction with керо, telegraph, or . 
Dated April 98th, 1898. In this in- 


ning. There is also a combination of 
coils, with a local cirouit having an indica үгүс 
head fuse has zone, and & bell common to a number of 
to give alarm. 6olaims. . Ы 
10,883. " Apparatus for iranemitting motion to a distance by 
means of electrical energy." Sum Bros. & Co, Lp. Dated 
May 12th, 1808. The specification refers to 8,041 (1897), in in which 
the transmitter and receiver are supplied with alternating curreat 
excitation from the same machine. By this invention it is not neces- 
вагу to magnetise directly both the transmitter aud the receiver, 


according to the nature of the alternating current; the excitation of © 


the оле part of the transmitter or of the receiver may be produced. 
. The advantaga obtained by this is, thet the number 
of necessary wires is diminished, and tbat elidiag contact may be 
dispensed with for the one apparatus, since thg mavable part of tbis 
apparatus is not supplied with direct current, u^ claima, 
12,849. “Im rir in microphones.” 
Dated June let, 


same time for the attachment of all the other parts of the micro- 
phone. 1 olaim. | 
y “Improvements in or relating to electric transformers." 
J. J. Bartman and О. T. RrrrENHOUSER. Dated June 7th, 1898. 
According to the present invention the magnetic fleld is made up of 
plates or layers of magnetic material, ооз оном ааб Ше 
of the magnetic Qux, and ишо; air-gaps or lap 
therein. The core or portion of the field surrounded by the 
conductor is of su or а circular cross section, 
and the cross section, 


‚ ' 7 claims. 

13,118. "Improvements in protectors and holders for electria 
incandescent lamps, thermometers and other articles.” F. Hanus. 
Dated May 915%, 1898. FEE 
other articles. holders 


, holders fer ры pei 


In for 
incandescent lam lit pus ol ar for m the lower end of the 
a, the lamp being beer pony Я чей attached 


wed or toa 
satel ote tral contac place for conveying tha elect 
nien ioe kare "8 claims. 


19,477. “Oommatator brush holders and brushes for electric 
machines.” E. Н. JOHNSON and R. LowpmLL. Dated Jane 16th, 
1898. ‘This invention consists of a brush holder having an arm or 
stud adjustably secured to а rocker arm in combination us. 
of brushes located rat Ai and resting against each 


19.709. a ‘on soletiug (o ihe дер 


ropulsion 
cf railway trains" О. Н. Е. Kasnrowsxe. Dated June'90th, 1698. 
Н забег to the ае propulsion of railway trains in which the 
on a moving power station trav 
with the train, and is supplied to motors distributed over the wh 
of the train. In the arrangement of the two separate con 
places each is provided with ne ач apparatus, in which 


AUS Pues placed io i rediere N of 
e means 
шоч conduci. ga betwen ths eus dol 


* L 

the separate contacis dt both oontrolling appat 

“ Bleotrodes for accumulators.” H. Daum. Dated June 
constructed, 


auris 1898. In electric accumulators as 


ordinarily the 
object is to obtain a maximum of surface in relation bai ide 
the . 


ds this cbjock by m For this purpose the t inven 
this ob use of wire web, w su 
* : Oa a frame which provided 


with the well known butt ends and 
of lead, or other suitable material, is atrotchod or inserted. This 
web is connected with the frame in any suitable manner. 1 claim. 


15,733. "Improvements in electric telephone transmitters.” A. M. 
Massanr. Dated July 18th, 1898. Relates to ‘electsic telephone 
transmitters, and has for ita object an efficient transmitting instru- 
ment of simple construction that can be readily repaired when 
iei T an ee 
& 


periphery and bas 
Шай ring and is is 

has -threaded end ect verdi o ia Tatton, d cold piros 

its screw en 6 

situated between the plata and в shoulder by t oll spring 

recess in the cylinder, 4 claims. 
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THE STEAM TURBINE. 


CONSIDERABLE attention is being accorded to the Parsons 
steam turbine in America. Modern Machinery has an 
appreciative article upon it in its series on types of rotary 
motors. The De Laval turbine is first described. Prac- 
tically the De Laval steam turbine is a steam Pelton wheel, 
in which steam expanded in a nozzle is directed against 
curved vanes, makes one impact and escapes. Obviously, 
if steam escapes at, say, 2,000 feet per second, the rim of 
the wheel should run at abont one half this speed. Witha 
wheel of 8 inches diameter ard a speed of 400 per second, 
the rim velocity will be abont 800 feet per second, to that 
speeds are being attaincd which 8 to the 
theoretical. 

As is well known, this turbine consists of a diso on a light 
spindle, the whole being allowed to find ita own centre of 
revolution. Very high steam pressures are employed, no 
leas that 1,785 Iba. per square inch, at which pressure steam 
has a temperature of 660° F. This steam is generated in a 
single tube boiler, the tube being very long and bent into 
spirals. There is a forced draft and automatic regulation to 
prevent over pressure. The turbine diso is really double, 
with а division wall. Steam impinges on one wheel, passes 
through the wall, and then impinges on the other. In the 
100-H.P. turbine the revolutions are 18,000, and in the 
50-H.P. size 16,400 per minute. The whole combination of 
boiler, dynamo and 100-H.P. turbine only occupies 19 feet 
7 inehes x 11 feet 5 inches, and the boiler generates 
1,765 Ibs. of steam per hour. It is 4 feet 6 inches diameter, 
and 9 feet 8 inches high. 

The boiler tube is very small, and is found to be capable 
of bursting іппоспопа]у, 


The Parsons turbine is different. It oonsista of а series. 


of inward and outward flow wheels, with intermediate guide 
blades, the steam passing from one to another in its passage 
from end to end of the system. As the steam expands in 
ita passage through the wheel, the diameter of the turbine 
increases. There are thus three different diameters: first, 
a considerable length of small diameter, then asmaller length, 
а little larger, and a still shorter length larger still. 
Correctly speaking, every succeeding disc should be a little 
larger than the preceding disc, but this would entail heavy cost 
of manufacture, and, as in compound engines, there is a wide 
margin for cylinder ratios, so in the turbine there is no prao- 
tical necessity to exactly proportion each wheel to the pres- 
sure at that point, so that the eteam flow may be everywhere 
of the same velocity. The advantage of the Parsons turbine 
is, that it сап be run condensing. Recent trials have shown 
an electrical Н.Р. for 32:22 lbs. of steam when exhausting 
to the atmosphere, but with steam superheated to 30° F. the 
consumption was 30:97. With condenser, and a 25-inch 
vacuum, the consumption fell to only.19°51, which is excellen 
showing for a new invention, bat one which we hope and 
fully believe the future will see improved upon. 
D 
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As а means of using steam, the Parsons turbine is thermally 


correct, for it is everywhere identioal in temperature with the 
steam flowing through it at every point. Initial condensation 
does not exist within it, and there is по re-evaporation. At 
once disappear the great thermal losses of the reciprocating 
engine, and at onoe, also, ought to disappear all attempts to 
make rotary engines of the piston type. We are not quite 
clear where the loss of efficiency occurs in the steam turbine 
whereby it is not so efficient as the best reciprocating engines. 
A good deal of friction can be supposed internally, but any 
steam flow friction can only reappear as heat, and go back at 
once into the steam. We should imagine that there must 
still bs a considerable residual velocity in the escaping 
steam. | | 


It is not necessary that a turbine consist of one machine. 
There may be several machines on different shafts, placed іп 


series, and taking steam just as the cylinders of compound 
engines; and in this way multiple propellers may be run, 
and, moreover, any machine may be cut out of the series at 
will and run idle without serions friction loss due to ita 
resistance. A pecaliar feature is the shaft bearings. These 
are of ordinary form, but carried in a series of concentric 
sleeves fitting loosely in one another. Oil has free access to 
them, and fills the narrow spaces between them. The oil 
does not readily move out, being held by capillarity, bnt it 
allows a certain movement, and prevents vibration, giving 
an effect equal to elasticity. Au E 

It is not to be wondered at that with this admirable inven- 
tion much time has been spent in perfecting it, and it is 
satisfactory to find this was properly recognised by the 
Patent Office in an extension of the Parsons patent. 

The stsam turbine undoubtedly contains within it the 
power and potency of competing with other high speed 
engines in the field. It has not been inaptly stated that the 
reciprocating or piston engine is an erroneously designed 


affair, in that it is an attempt to use the energy of a fluid 
capable of travelling 10 miles a minute by means of a 
piston which only moves abont 600 feet per minute. The 


piston engine, in fact, resembles the use of the large over- 
shot water-wheel under a high fall. Water powers of 
9,000 feet have been utilised by the jet turbine or Pelton 


wheel. The largest overshot water-wheel ever made can’ 


only use a fall of about 70 feet. This is the size of the 
famous wheel at Laxey, in the Isle of Man. It only does 
а few horse-power of work, leas than can be done by a high 


fall with a turbine that one oould carry in one hand. 


Similarly, rapid flowing steam is to be utilised upon a 
rapidly-moving turbine. But it is not merely in a 
mechanical sense that steam is wrongly applied.-to slow- 
moving pistons. Steam suffers far more by contact with 


metal surfaces of varying temperature, and the evils of: 
an initially cold cylinder are so serious that the bene- 
flts arising from expansion of the working fluid are 
very quickly oountervailed by the pernicious oondensa- 


tion losses. The fact that the most economical engines 


are still of the old type, only shows how much room there is - 


still for improvement in the turbine. The process may be 
long and difficult, but already the turbine is a success, 
and has so many and such positive advantages in a 


mechanical sense, that it has won for itself a place from 


which it will not readily be disturbed. Moreover, it has 
pointed out a possible direction in which the explosive 


_ powers of gaseous mixtures may, perhaps, be utilised in the 


near future without the necessity of water-cooling jackets, 
The steam turbine, in fine, may be classed amongst the 
best examples of direct conversion of energy. 


TR Americans аге said to be a 
humorous people. Perhaps this is why 
they cannot always perceive the exceedingly humorous nature 
of their serious moods, The editor of the American 
Machinist, however, does seem to be a little more wide awake. 
He has a correspondent in France who writes in a most 
strenuous manner about American trade with France, and is 
particularly wrathful that American machinery imported 
into France has to pay from 10 to 30 per cent. more daty 
than machinery sent from England or from Germany. 
Cannot, he plaintively asks, our diplomats manage to get us 
at least equal righis? Evidently he means to be serious, 
and he also really appears to think that America is being 
hardly dealt by. Now for facts. French machinery im- 
ported into England pays several thousand million per cent. 
less duty than French machinery imported into America. 
We are not quite sure that the above is a correct way of 
comparing no duty at all in England with the ridiculously 
high American tariff. Yet this American in Paris thinks 
that America ought to receive equal treatment with a no 
tariff England or a low tariff Germany. The editor, how- 
ever, has more sense. Mr. Miller has travelled and seen 
something of England and of Europe, and states plainly 
that what has been food for the European goose must 
not be grumbled at when forced down the neck of the 
American der. His correspondent, however, is very 
sore with the French, who “seem to be doing all they 
can to get their Government to raise the duty,” and. 
so on; in fact, who are mildly sel American 
precedent, at a long distanoe, however. strikes 
an outsider, however, as very funny indeed, is the loud 
boasting of the American, that his machinery can nps in 
Europe agai of course, the traditional pauper labour 
thereof, and at the same time the constant cry in the United 
States for tariffs to shut out of the country the very 
productions t which the American product can 
compete outside America some three or four thousand 
miles away. No donbt the real truth is. somewhere in. 
between. It pays Americans to manufagture a dozen 
articles if they can sell 10 at home behind a wall of 
tariffs and can send the other two abroad to be sold cheap. 
The tariff is put on to the price to the home consumer, 
and in 15 way the American Pa is. really com- 
pelling his countrymen to pay a ty on exported 
machinery. We English have never thoaght it worth 
while for many yeara to interfere with bounties and tariffs 
when such bounties have. inim „з indirect, коч | 
foreigners try our patience mnch longer, it is possible they 
may Moule o € nudged: up à bi with аа 
countervailing duty, as on sugar, for example. 
American Machinist thinks that some glimmer of sense— 
new light is the term used—is breaking upon American 
machinery. makers as to the tariffa and pute forward 
the argument that machinery which can compete abroad 
needs no protection at home . This, however, while no 
doubt true in fact, із not a sound argument, as we have 
above shown. . For American. i and other 
pow have been purchaseable in England at vay much 
ower e T ат саса кк e could 
give instances, but those before us would be too obviously 
traced. A good deal is done in the way of: discounts from 
list prices, but we have no doubt that in many lines oom- 
petition has been helped by tariffs at home, acting as a bounty 
while there can also be little donbt that 

are enormous under the protection of the tariff, the home 
consumer paying very stiffly oom with what he would 
do at ordinary profit rates. The Machinist is evidently of 
opinion that high tariffs are doomed, irrespective of the 
classic panperism in Europa. "EL 


Tariff Notes. 


feet long by 14 feet 


self - starters. All 


dynamo centres. 
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THEATRE LIGHTING. 


A. LARGE installation has recently been put into the New 
Palace Theatre just erected at Plymouth. The architeotural 
features of the building have, been most elaborately treated. 
Doulton ware being used throughont. The electrio light- 
ing arrangements are exceedingly effective, and а brief 
description will be of interest. installation consists of 
some 1,200 incandescent lamps and six Jandus arc lamps, 
The. реп is . : 
in 


adjoining the 
near the 


available "a 30 | 


wide. Оп the 
nd floor are 
fixed four 25—80 
opi niil i 
gas | 
^W as iin Gas 
0 от ,0 
gines have been 
specially d 


for the driving of | | 
3 with governors actuated direct from the orank- 
aft. Each 


ihe ie A room, ю ave pes) of сш ч {һе 
man oon t. Esch engine with one 
of Edmondson and pian (| 

Dawson’s ‘patent 


a quarter of an 
hour. The cooling 
of the cylinders 
is done from 


laminated leather belting of Hendry's manufacture. The 
dynamos were manufactured by Messrs. Veale & Co, 
Limited, at St. Austell, Three are wound for an outpnt of 
145 amperes at 110 volta, and the fourth for 100 amperes at 
150 volts, Each machine is connected to a specially con- 
struoted switchboard in the engine room, as shown in the 
illustrations. Each dynamo has its own -panel containing 
voltmeter, ammeter, antomatic ont-out, main switch and fuse, 
and pilot ay A pair of common bus bars are provided, 
to which the four dynamos can be connected for running in 
| | rallel. The fourth 
75096 has а 
special switch 
arrangement for 
either running 
direct on to the 
bus bars or jn 
charging & set o 

60 chloride R 19 
cells which are 
ereoted on the first 


switchboard which 
supplies the current 
to the theatre. 
Two pairs of large 
mains carry the cur- 
rent from the main 
engine room to the 
stage switohboard, 
is erected 

on the prompt side 
| of the stage about 
10 feet from the floor on a specially-oonstruoted platform. 
The stage board is divided into two halves which oan be 
connected ег when desired by a 5 switch. From 
this board the lighting is divided into four sections :— 
No. 1, stage; No. 2, auditorium ; No. 8, front of house; 
No. 4, Great Western Hotel (a hotel adjoining the pre- 
| | mises). Each sec- 

! tion is controlled by 

specially - desi 


manufactured b 
the Sheffield Elec- 
trio Light and 
Power Company and 
the Edison & Swan 
United Oompany. 
The stage light- 
ing is very com- 
lete. Proscenium, 
oats, battens, side 


the engines ie rd e А 
common to | arcs, 
which each engine an аооеввогу 
, ensure lights being ably 
a perfect cooling controlled from the 
t. The stage board. Liquid 
difficulty of space resistances are 
has been well got employed for giving 
over in the arrange- the necessary stage 
ment of the tanks «ffeot&, The andi- 
The exhaust of y torium ше io 
engine is carried most eoLua 
3 Р а Рүхлмо Room 5 ine large 
roof, [е ж s | ` me in ili 
60 feet high, «th being lighted from 
en behind a 


a 84-inch p p`, and gelu e и 
— tro noise from the exhaust being effectually 


These en, ines drive four shunt-wound dynamos erected on 


the first floor immediately over the engine room, the arrange- 
ment of I owing 18 feet between engine and 
he dynamos are driven by special 


special 4 . z bis h beautifull 
y designed monlding, this dome, wit utifu 

painted canvas, depiots England's naval ШЕН, 
ancient and modern, and goo & most. charming 
effect, shadows being entirely absent on the pictures, . 
From the oornera of the ceiling are suspended four 
handsome electroliers of the “flambo” design, manufac- 
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ne Veritys, Limited, giving 550 candle-power 


The balcony and gallery fronts are fitted with special 
brackets, two lights each, in keeping with the electroliers on 
the ceiling. The circle and refreshment bars contain orna- 
mental fittings, A 
special feature in 
the auditorium is 
the electric turn- 
locks, fitted one on 
each side of the 
private boxes. 
These can be seen 
from any part of 
the house, and indi- 
cate, by means of 
an illuminated 
number, the next 
event of the pro- 
gramme, The 
block is controlled 
from aspecial switch 
on the stage, and 
dispenses with the 
services of the two 
call boys usually 
employed in music 
halls for number 
changing. The 
arrangement of the 
clock is that of Mr. 


a matter of months and years until this system is installed 
to operate all the larger and many of the smaller Bell ex- 
changes. The removal of all batteries, magneto-generators, 
and troublesome appliances from the subscribers’ instra- 
ments, and the supplying of all the electrical work from a 
| common battery at 
the exchange, is 
certainly an object 
that is worth spend- 
ing considerable 
money in re-equip- 
ment to attain. 
m Bell PAID 

L tem has 
cond ers 
to a large extent, 
80 that engineering 
difficulties are 
nearly weeded out. 

The Chicago 
Telephone Com- 
piny is putting ia 
a new exchange 
station оп the 
second floor of the 
Title and. Trust 
Building, 100, 
Washington Street, 
and in this instal- 
lation, which is to 
be known as 


Arber, the architect, K R "Central," the 
and was fitted by ааа common battery 
the contractors. system will be used. 


The whole: of the electric lighting has been successfully 
carried out by Messrs. Veale & Co., Limited, of St. Austell 
and Plymouth, under the personal direction of Mr. C. Furness, 
A.M.I.M.E., A. I. E. E., their district manager and engineer. 

Mr. Farness has had considerable experience in theatre and 
music hall lighting. 

The average load of the installation is 500 amperes per 
hour for 4 hours at 110 volts .. 55 x 4 = 220 units per 
night; 220 x 6 = 1,820 units per week. The gas for the 
4 25-B.H.P. engines passes through a 400-light meter; the 
gas consumption night averages 7,000 cubic feet and 
the Plymouth Gas Company's charge is at the rate of 18. 9d. 
per 1,000; 7,000 at 18. 9d. per 1,000 = 12s, 3d. per night, 
or £3 188, 6d. per week. 

The cost of production is therefore :— 


£ s. d. 

42,000 cubic feet of gas at 1s. 9d. per 1,000 .. 3 18 6 
One engine man’s attendance at £1 58. 6d. per week 1 5 6 
One dynamo attendant at £1 28. 6d. per week. 1 2 6 
Oil, waste and engine sundries... AM .. 012 6 
For 1,320 units ..£6 14 0 


1,608 
1,320 — 1:22 pence per unit. 


There are, of course, to be taken into consideration, repairs, 
&c. The renewal of the at the end of five years, if 
necessary, would mean a cost of £300; this means the laying 
aside of £60 per annum, or £1 3s. per week, and for repairs 
to plant £1 per week. Proportioning this amount over the 


А 516 
unis consumed 1,320 


mary of works’ cost per B.T.U. is gas, wages, oil, waste, 
1*8d., renewals and repairs, 0°39d. = 1°69d. per unit. 

It is expected that the arrangement will be a very 
economical one. 


= 0°39 of a penny per unit. Sum- 


COMMON BATTERY SYSTEM FOR THE 
CHICAGO TELEPHONE EXCHANGE. 


THE common battery m of telephone exchange - 
tion, as deve by de Bel Companies, is now without 
doubt perf to an extent where it will probably be only 


* New York Blectrical 1 Erginer. 


It is understood that the “Express” telephones of this 
company's exchange will be changed on to this new common 
battery system, and new telephones in the heart of the city 
will be put on it also, 


THEATRE Liguria: Mam SwITOHBOARD. 


The standard adopted by the Bell Companies for common 
battery work is a 24-volt of storage cells charged by 
motor роон From this 24-volt oircuit the miniature 
signal lamps are operated and transmitters supplied. 

As the arrangement of circuits for the transmitter in tho 
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Bell common battery system may not be familiar to some of 
our readers, we prn a аган of the circuits in the 


коше шш M M are the main wires from thé 
` Central o 


ое, в is the receiver bridged across the mains, T is 
the transmitter, в and P are the primary and secondary coils 
of a transmitter coil connected in as indicated, and c is а 
condenser. в and р are so connected relatively to each other 
that the charge and discharge of the condenser with the 
voice currents tends to magnify the vibrations in the main 
transmitter circuit leading to the central office. Thus, when 
the resistance of the transmitter’ decreases, the increased flow 


M 
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of current through the primary tends to make a current flow 
through the secondary to charge the condenser, and this 
in turn increases the current in the pri „and oon- 
sequently in the main line wires. Then, when the resistance 
of the transmitter increases, the primary, acting on the 
secondary, tends to help the condenser discharge throngh the 
transmitter and oppose the voltage from the central office, 
thereby cutting down the current in the line wire. Thus, 
both the rises and falls in the transmitter circuit current are 
magnified by this beautiful and ingenious arrangement, and 
the working of transmitters from a central office current 
supply is made practicable under all conditions arising in 
practice. ! К | 


REVIEW. 


The Storage Battery: A Practical Treatise on the Con- 
struction, Theory, and Use of Batteries. By 
Avucustus TREADWELL, Jun., E. E., Associate Member 
A.I.E.E. London: Whittaker & Co. 


found himself hampered реж work by the lack of com 
data relating to the construction of secondary cells and by 
the paucity of what are termed “ reliable” discharge curves. 
A considerable number of curves of charge as well as dis- 
me i are given in the work, and these are no doubt trust- 
worthy so far as the information they convey extends. Moet 
of them, however, are volt-hour curves, which are absolutel 
useleas in the absence C 
avoirdupois, which in the present work, as elsewhere, are 
frequently not forthooming. At page 68 an illustration is 
given of curves, showing the percentage of PbO, in the per- 
oxide active material at varying periods both during the 
charge and the discharge. At page 72 are given a series 
of curves, showing the apparent or actual increase of capacity 
with time of discharge; but we fail to find any reference to 
those curves in the body of the work, so that their exact signi- 
fication is a matter of conjecture. The curves shown at page 
84, in connection with the Giilcher woven-plate battery, seem 
curiously unsatisfactory ; the initial voltage of the charging 
current being about 2, rising to 2:7 in 44 hours, whilst the 
initial voltage of discharge із about 1:94, falling to 1:8 in 
les than 4j hours. In this case we are informed that the 
current was constant at 7*4 amperes, that the dis- 
‘charge was effected throngh a constant resistance, and that 
the average di current was 7°58 am All this 
might be of some interest if we knew the weight of the 


page 87 are curious and questionable; they relate to the 
aschke battery, to which the same adjectives may be applied. 


and spongy lead, and, apparently, the only peculiar 
in the ов a the The А 


prepa 
oe. Oertain chemicals, the oom 


current of 85 amperes at 20 volta is used to vaporise or treat 
VVV inches x 26 
inches." 
^ The curves on page 101 will, we fear, prove a sore trial to 
the олде ота sidant d Mr, Trond dle - In den 
case, volte, amperes, period of disc t of p 
and weight of cell Me al given, These curves relate to a 
discharge of the “ River and Rail” accumulator patented by 
Meesra. Main & Meserole. In this the “ positive electrode " 
consists of a number of thin lead plates fastened by lead rivets 
to thicker outside lead plates, all the plates being perforated 
with a number of small holes. In “forming,” the compound 
plate is the anode in an electrolyte consisting of а solution of 
zinc and mercurio sulphates. The negative electrode (in 
charging) is a copper plate bent in U form, within which the 
ide plate is suspended, contact being prevented by “a 


rubber ring.” Ino the copper becomes 
with a zino amalgam. The battery from which the curves 
of disch were taken consisted of 14 plates; and from 


internal evidence—for the fact is not mentioned—we arrive 
at the conclusion that it was composed of seven couples in 
series. We are told that it was built especially for traction 
purposes, and weighed 45 Ibs. The curves show that the 
initial P.D. per cell was 2:18 volts—which is very low for a 
zino-peroxide couple—and that the final P.D., after a 12: 
hour discharge, was 1°48—a voltage which indicates that the 
battery was very much over-discharged. The mean current 
for 10 hours—in which period the voltage per cell had fallen 
to 1°8—was 2:24 amperes. The mean ratio of amperes to gross 
weight of cell in pounds, is thus not quite 386, or about equal 
to that of an E. P. S.“ K“ cell. Taking the 10-hour discharge, 
the ratio of ampere-hours to gross weight of one cell is 
thus 8:6. The mean P.D. over the 10 hours being close 
upon 2 volts, the ratio of watt-hours to grow ht would 
be 7:2, ¢s., it is not much higher than obtained with 
the E.P.S. “К” oell. Thus the curves in question oon- 
demn the battery for traction purposes. 

In regard to the use of accumulators in central stations 
and sub-stations for the distribution of electrico light and 
power, there is, in Mr. Treadwell’s introduction to his book, 
an interesting summing up of the conclusions arrived at by 
electrical engineers in America, which shows that the valne 
of the storage battery is becoming more and more reoog- 
nised. According to a paper by . O. L. , published 
in the Transactions of the A. I. E. E., the uses of accum 
for central station purposes may Бе classed under four prin- 


carry the ^ реак of the load,” viz., the additional 
power which is in demand during two or three hours only in 


the k^ 

2. To carry the entire load at minimum hours. 

8. To act as equaliser or reservoir. 

4. For the equipment of annex or sub-stations. 

It is stated that the peak of the load in the majority of 
stations represents from one-third to one-half the total 
maximum load. The use of accumulators for carrying the 
entire load at minimum hours is erally condemned in 
America, on the ground that the period of minimum load is 
too short to warrant laying off а shift of men, or to render 
it economical to bank or draw the fires, 
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“Miller claims that when accumulators are used for 
equalising the load, at least 15 per cent. per year is saved in 
fnel.. By the use of accumulators in the station of the 
Boston Edison Illuminating отрази, the load on the 
engines is never less than three-fon of the maximum. 
In this case the battery, costing $50,000, was used instead of 
a steam engine and dynamo of the same capacity, costing 
$65,000. One of the first railway plants to use storage 
batteries for equalising the load was the power station at 
Zarich, Switzerland. Results have there shown that a saving 
of 2:2 lbs. of coal per H.P.-hour is effeoted, representing 
$2,500 per year. Allowing for interest and repairs of acou- 
mulators, which, with Me Den TEE apparatus, cost about 
$7,400, the cost is saved i» about four years by the saving 
in coal. Since, however, the adoption of the battery system 
replaced more expensive machinery, and therefore actually 
reduced the first cost, the saving is a direct one, and in a 
comparison should be credited with the interest charges on 
the reduction in first cost and the maintenance of the 
machinery displaced.” 

In referring to the Gaudini accumulator, it is mentioned 
that the plates are formed of а mixture of lead and coke and 
retort-carbon, by the use of which the manufacturers claim 
to obtain greatly-increased porosity, besides accelerating the 
formation. It would have been well here to atate that it has 
been for some time well known that such a use of carbon is 
merely detrimental, this body becoming oxidised when in 
contact with lead peroxide, and causing, moreover, the 
oxidation of spongy lead by forming a local couple when in 
contact with it and the electrolyte. 

At 121 it is stated that “ many investigators, includ- 
ing Messrs. Gladstone and Tribe, were of opinion that the 
local action between the active material and the support 
plate in the positive electrode led to the понео of the 
latter. If this roug Mr correct, it would be advan- 
tageous to leave the of sulphate which covers the grid 
intact. In this sentence, taken in conjunction with the 
subsequent statement that “the film of peroxide which is 
formed on charging from the lead sulphate is the real pro- 
tective coating,” there is a curious complication of errors in 
facts and in logic. The ultimate destruction of the support 
by local action, which is broaght into question, is not merely 
a theory, but an experimental fact consequent upon a funda- 
mental law.. That a film of conducting peroxide, if more or 
less impervious to the electrolyte, constitutes a protective 
coating, ів a verification of the theory and of the fact. But 
it does not follow from these that it would he advantageous 
to leave intact a film of sulphate between the support and the 
active material. Such a film would be practically a non- 
conductor ; aud even if it were a good electrolytic conductor, 
it would render the active material altogether ineffective, as 
experiment has shown. It does not matter whether the layer 
of sulphate be a mere film or an inch thick, any peroxide on 
the top of it would be useless. 075, 

We notice that this conclusion is adopted in another 
portion of the work (page 227), where it is stated that, with 
the pasted type of plate, * there is danger of a coating 


of sulphate being formed between the active material and the 
grid, especially if the plates are allowed to stand in the acid 
before ing, or if the charging current be stopped before 


the active material be thoroughly formed. If this coating of 
sulphate be once formed, it is almost impossible to get the 
plate in first-class condition, as the sulphates insulate the 
active material from the grid, and thus cause the action to 
take place on the grid itself instead of in the active material. 
This applies to the positive plate rather than to the negative, 
віпое it is easier to reduce the sulphate to spongy lead than 
it is to oxidise it.” 

Some interesting statistical information is given at page 
141, one item being that, in March, 1897, 77 per cent. e 
265 central stations in Germany employed continuous currents, 
and all but 20 per cent. of those во doing employed accumu- 
lators, whose total ontput was 31 per cent. of the total power 
of the direct generators. 

In the chapter on Storage Battery Installations, a scheme is 
mentioned as having been brought forward in Franoe, which 
consists in supplying all the smaller towns along or near а 
river front with storage battery plants, these being charged 
successively by means of a floating central station. Thus 
many towns, too small to have & complete installation of 
heir own, may be economically supplied with electric power. 


The application of storage batteries to traction receives 
extended notice, throughout which the impression is con- 
veyed that no accumulator specially adapted for this appli- 
cation has yet been devised, or, at least, made public and 
tested on a sufficient scale. The Theryc-Oblasser accumu- 
lator, which is really a form of the Tommaaj cell, has been 
considered to be the ee ; it was tested with favourable 
prima facie resulta by French Government, but it is 
doubtful whether its durability has been established. 

The remarks on the treatment and the testing of accumu- 
lators, under the heading of Conclusions, deserve careful 
consideration. In regard to the method of charging, a 
useful suggestion is quoted from M. Simon, who advises 
charging under constant power, that is, with a diminishing 
current and an increasing voltage, the rates being euch that 
their product is a constant. He argues that charging at a 
constant current takes too long, and that the current is too 
weak at the commencement and too strong at the end. With 
a constant P.D., on the other hand, the current may be too 
strong at first, and so small at the end as to prolong unduly 
the time of charging. The strength of acid recommended 
is that of specific gravity 1:270 for thick гране and that of 
1:240 for plates of } inch in thickness. Тһе former density, 
at least, would usually be considered too high. 

When sulphate of soda, popularly known as Glanber's 
salts, is to be obtained everywhere at almost nominal oost, it 
is diffionlt to understand why the following recipe for 
* Urquhart/s remedy ” (? Barber Starkey's remedy) for sul- 
phated plates should be reproduced, viz.:— To a quart of 
strong solution of common washing soda, add slowly, during 
agitation, 12 ounces of concentrated sulphuric acid. This 
should be added to the electrolyte in the proportion of 1 : 25.” 
The operation of adding the strong acid to the furiously 
effervescing sodic carbonate cannot be a very pleasant one; 
whereas the addition to the electrolyte of a few crystals of 
Glauber's salta effects the same result in the simplest and 
easiest manner. 


whereas it is simply dissolved ; at page 285 “ basio ” ide is 
printed in lieu of baric sulphide ; at page 218 the word “ not” 
со be deleted from 2 warren that 3 ratio 

power to gross weight attain not 
exceed, 1:2 watts per Ib.” i 


NOTES UPON ELECTROLYTIC NICKEL. 


. Bx JOHN В. C. KERSHAW, F.I.O. 


THE electrolytic deposition of nickel is apparently destined 
to ocoupy as important a place in the metallurgy of nickel 
as that of copper in the copper refining industry, and two 
articles giving the results of laboratory investigations into 
the conditions necessary for obtaining metallic deposits of 
nickel by electrolysis which have recently ap in the 
виз. für Elektrochemie, are, therefore, worthy of the atten- 
tion of readers of the ELECTRICAL REVIEW. 

The first is an account of the experimental work upon 
this subject carried out by Dr. Foerster, of Dresden. 

The aim of this investigator was to discover the oondi- 
tions requisite for obtaining Mio plates of electrolytic nickel 
when using anodes of crude nickel oontaining comparatively 
small percentages of impurities. m 

Dr. Foerster found that the difficulty arising from folia- 
tion or scaling, which always occurs when а certain thickness 
of арса ів exceeded under normal oonditions of deposition, 
could be overcome by working with hot solutions of the 
sulphate, temperatures between 50° and 90° C. being recom- 
mended by the author. The deposits were not equally good 
when the chloride was substituted for the sulphate of nickel, 
since with this electrolyte it was necessary to add free acid in 
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© Zcits, fur Elektrochemie, 4, 160. 
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order to prevent the formation of basic nickel chloride at 
the ио. | 


Dr. Nenmann, of Aachen, and 
experiments conducted with 
copper-nickel anodes, in solutions of the sulphates of these 


- The second article * is 


metals When using an acid electrolyte of this composition 


at а temperature of from 20° to 30° О. and an E. M. F. of 
"50 volt, copper alone was deposited. If after deposition of 
the copper in this manner the solution be made alkaline, and 
the électrolysis be then renewed, the nickel will ba deposited ; 
ecessary to remove the iron present as 
an impurity in the anodes, and’precipitated from the electro- 
lyte by the exoess of alkali. a 

The Canadian Copper Company are known to be producing 
nickel by electrolytic methods from the Bessemerised product 
of the Oanadian nickel ores. The matte obtained in 
this way contains 48 per cent. copper, 40 per cent. nickel, 
ba ed cent, iron, and 13:7 per cent. sulphur. i 

e details of the method used by this company are not 

known, but it is believed that a solution of nickel and co per 
gulpháte is employed as electrolyte, and that after electrolytio 
deposition of portion of the oopper, the remainder is pre- 
cipitated by chemical means. . 

There are three firms who, at t, produce electrolytic 
nickel upon an industrial scale of operations. These are the 
Canadian Copper Company, of Cleveland. U. S.A., who work 
in conjunction with the Balbach Copper Refining Company, 
of Newark ; Messrs. Gustav Menne або of Siegen, Germany ; 
and Н. Nikolajev, of the Nijni- Novgorod Electro-Metallurgical 
Works. Aooording to L’ Industrie Electro-chimique, a new 
works for the production of electrolytic niokel is in course of 
erection at Papenburg, but no details of the process to be 
used are given. Е 

In a review of the world's nickel industry in the year 1897,t 
Titus Ulke estimates that the present output of nickel is 


A new process for the production of nickel direct from the 
ores is attracting some attention in the U. S.A., and if the 
further experimental trials confirm the results of those 
already made, the process may become a rival of the processes 
— | one, and is designed 

“Lhe process is an eleotro- metallurgical one, an i 
for the treatment of the iron-nickel ores found around Sainte 
Sault Marie, in the province of Ontario, The details of the 
method of extraction are somewhat scanty, but from an 
article recently published in a New York paper] the ore 


appears to be charged into a new form of revolving electrio 
furnace, 


designed by F. H. Olergue, of Sainte Sault Marie, 
and to be smelted by aid of the electrio ard. 4 ferro- nickel 


st is obtained by the one operation, and samples of this 


nickel steel from Canadian ores; but doubtless the final “0” 
in this estimate is the result of the natural and excusable 
inflation produced by recent American naval exploits, and 
the estimate of 20,000 H.P. must not be taken too seriously. 


-m 


TRAIN RESISTANCE. 


` A DISCUSSION on train resistance has sprung up in the Engineer. Our 
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} The Electrical World, July 2nd, 1898, p. 7. 


: reply had been received from the Postmaster- 


. bigh diagram becomes thinner and thinner as increases, 
it w a that any further reduction of the diagram area would 
result in a farther increase „ and at once we are face to face 


argument can be built upon the diagram of a high speed link motion 
salve gear. The subject is difficult to handle, because there is so 


conservation that tractive force does increase with speed. 
That it increases slowly is due to the decreased head resistance of the 


as the velocity of a rolling load 
mid 


resistance 
ollows. A correspondent at Simla aske for the production of 
diagrams taken cœteris paribus at two speeds show 


at the higher s. Granting the possibility of their production, 


. we should, with him, doubt their accurately representing the facts as 
to the pressure in the cylinder. | 


——————— 


LONDON COUNTY COUNOIL. | 


THE Council on Tuesday resolved to lend £22,500 to the Islington 


_ Vestry and £8,200 to the Shoreditch Vestry for works in connection 
dertakinga. | 


with their respective electric light un | 
. Ан Вгкствіс Tramway MANAGER. 


resolutions to the above effect, Mr. Parchese expressed the opinion 
that the gentleman appointed ought to be an electrician, but that 


that was not mentioned in the report of the 3 
ns. 


Tum London TELEPHONE ÜBEAVION. 
Oa the motion for the reception of the report of the Highways Oom- 
mittee, Col. Fonp asked the chairman of the Committee whether any 


ster. General in reference to 
the letter addressed by the Oouncil asking the views of his Grace on 


' the subject‘ of introducing a competitive telephone service in the 
etropolis. 


m | 

Alderman Новвлвр, in the siege absence of the chairman of 
ey Шао кш unable to give an answer to the 
question. | 


Tum Oowpurr Syste Ін Sours LONDON. 


The Highways Committee reported having received a letter from 
the South-Eastern Metropolitan Tramways Company whether 
the Oouncil would consent to application being made to Parliament 


The letter stated that the company were satisfied that 
the system proposed to be adopted is good and workable, and that 
they were p if the consent of the il was given on fair 


30 years from the passing of the Act authorising the extensions and 
the use of electric power. 
In this connection the 


urchasable by the Council in 1909. As the Council would in a short 
fimo be the owner of the greater of the tramways south of the 
Thames, and as other lines would in a few years come within the 
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савдо оё 7 end re 
ways Comm 

be informed that the Oouncil were not 
application on the terms above menti 
this without 


respecti 
These proposed ituated in the parish of 
Streatham, detached, and part of them were included in that portion 
of the розраду notice which was previously disapproved by the 
Oouncil. e reason for such disapproval was that the works ap- 
peared to be intended to form a connecting link between the com- 

's works in Wandsworth and certain works in Oamber- 
woll, thereby enabling the company to obtain a supply of electricity 
for ad! atl aor of its Camberwell order from the generating station 
in Wandsworth, an ent which, in the opinion of the High- 
ways Oommittee, seemed undesirable, and likely to cause incon- 
venience at the time for purchase by the local authority under the 
Oamberwell order 


The Highways Oommittee stated that since the disapproval of 
these works, the Oouncil had, on several occasions, refused to sanction 


being included in this appeal. Major Cardew held an inquiry on 
behalf of the Board of "rade on October Srd, but the Board had not 
yet given its award. Pending the decision of the Board of Trade, 

Highways Committee expressed the opinion that the Council 
should withhold consent, and made a recommendation to that effect. 
The recommendation was adopted. 


WoRES IN BLACKHEATH. 


The operations of the Blackheath and Greenwich District Electric 
Light y were again considered consequent upon the сан 
of fresh notices from the company of intention to lay mains in Black- 
beath Road and Lewisham Road, from Daptfo 


E 


A , 

Hill, Vale, and Place. The company had also submitted six other 
plans, giving full details of the proposed works. The works referred 

in these notices are a repetition of hass which were formally 
disapproved by the Oouncil on Beptember 22nd. It appeared at that 
time that the company intended to obtain from the London Electric 
Supply Corporation's main at Deptford Bridge the supply of electrical 
energy for the areas referred to. | : 

Since then, according to a report submitted by the Highways 
Committee, the company had written stating that they were making 
arrangements for the erection ofa generating station within the 
area of the provisional order, and that they were anxious to have 
everytbing ready to commence the supply on the completion of the 
station. In consequence of this cdfimunication the Committee 
informed the company that the matter would be again considered on 
fresh notices being served upon the Council. This having now been 
done, the Highways Committee, under the above circumstances, 
recommended, and the Council decided, with the exception of the 
pro laying of mains along Deptford Bridge, to approve all the 
other works specified in the notice. 


Tas Luoxy LAMBETH Company. 
It was announced that notice had been received from Messrs 


Kincaid, Waller & Manville, on behalf of the South London 


Electric Supply Corporation, under the Lambeth order, 1892, of 
intention to lay mains in Denmark Hill The order was originally 
granted to the Vestry, and subsequently transferred by agreement to 
the company; and contains no pro enabling the Council, as in 
` the case of orders granted to companies direct, to approve or dis- 
approve of works. 


. CORRESPONDENCE. 


The Dumoulin Copper Depositing Process. 


At last we have some particulars of the Dumoulin copper 
depositing process he by Mr. Kershaw in your columns 
last week, and I find that they have entirely thrown over the 
idea upon which they started, namely, of having a fatty 
rubber, and they now find it necessary to use strips of 
sheep skin from which the fat has been extracted by chemical 
treatment." 

They ought to know that this process of burnishing with 
а M t rubber was patented years ago, and the patent is still 
in force. 

М. Dumonlin was probably aware that he could not 
dispose of a patent for burnishing with leather, and in 


his first English patent of 1895 he claimed burnishing with 
a “body impregnated with fatty matters.” 
In the German patent of 1896 he stated that the “sub- 


stance for insulating к басе he means the fatty or other 
REN matters) may 
t 77 


In the patent of 1897 be stated what is perfeot truth, 
namely, that when the organic matters come into solution 
they adhere to the cathode” * and thus generate gases " upon 
annealing, “which makes the metal short and brittle.” 

In this latter patent he claimed the use of rubbers from 
which the fat has ben extracted, this, as above-mentioned, 
being quite old. 

The Electrical Copper Company working the Dumoulin 
process paid £400,000 for the patents. It has taken them 
between two and three years to find that these patents cover 
& process which introduces fat or organic matter into the 
deposited metal. It was well known by those acquainted 
with the electrical deposition of copper articles, that this 

roduced defective results, or to use the words of Dumoulia’s 
ater patent, makes the metal short and brittle.” The 
Electrical Copper Company do not yet appear to have found 
out that what they are now working has been previously 
patented. " 


The admirable dercription of the Dumoulin copper dc- 
positing process by Mr. Kershaw, which appears in your 
issue of the 14th inst., will, I am sure, be appreciatively 
perused by all your readers who take an interest in the 
growing electro-metallurgical industries. 

I am in to see by its account by, I presume, an 
independent authority, that it is now found necessary to 
exclude all fat and grease from the sheep-skin rubbers, for 
this is precisely what the Messrs. Elmore have always 
alleged as a fundamental: neceesity of the process. 

Of course, one cannot but wonder now wherein there can 
exist any difference from the Elmore syatem. I have alwa 
heard that the “Elmore” was the master patent for 
principle of depositing upon a revolving mandrel and 
obtaining a dense, smooth deposit by the friction or préesure 
of a burnisher of any kind acting upon the surface of a 
revolving mass during its formation. If there is any other 
principle involved in the Dumoulin system, perhaps Mr. 
Kershaw could make clear what it is. Е. 


I have carefully read Mr. Kershaw’s article on tbe 
Damoulin process published in your issue of the 14th inst., 
Mr. Kershaw opens his article by saying that he visited the 
works of the Electrical Copper Company, and it is to be 
presumed that he carefully examined the process whilst in 
operation, yet I see later on he says in the article that the 
Dumoulin process, as carried on at Widnes, is said to prevent 
(the italica are my own) *any roughness in the deposit." 
It would appear from this that Mr. Kershaw does not like to 
make a statement, that such is the case on his own authority. 


C. Mellish. 


Your article on the Dumonlin process now worked in 
England by the Electrical Copper Company, Limited, in 
your issue of the 14th, shows that the вате mistake is being 
re that was made at the commencement of the working 
of the Elmore process, with the addition that whereas un- 
doubtedly Elmore had made a valuable discovery, the patents 
for which appear to have stood, in the Dumoulin case they 
have asked £400,000 for patents which seem to be of oon- 
siderably less value, and, as far as one can judge from their 
balance sheet, they must have by this time used all their 
working capital. 

The history of the Elmore process is very instructive. 
ds English = seem e pu made no headway, 

ere being & large paper capital and very small 
capital. In Franoe the case was identically the вате, un 
they got a large amount of working capital into the business, 
several hundred thousand pounds being found in actual 
ads de with the result that to-day they undoubtedly 
hold the premier position in the metallurgical world in 
France, have established beyond doubt the great value 


be put into a solution into the — 


— m — бы 
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of the Elmore process, Last year their profit was £53,000 ; 
this year the profit will be mach larger, as they only had the 


advantage of their extra capital fora part of the previous. 


ind A Shareholder in the Flmore Companies. 


The Position of Draughtsmen. 


Your correspondent; in last Friday's issue has thought fit, 
under the above heading, to criticise the system of premium 
pupils. It seems a pity that one so gifted should not have 


gone on and given us some suggestions as how to enter (ће: 


profession. | 

Now, if as your correspondent says, a draughtsman can be 
ousted from his position by a pupil with only. a smattering 
of the business, surely we may conclude that this draughts- 
man is not of much value to the firm he is serving. 

· I have been a pupil for three years with а firm of elec- 


trical engineers, but I regret to say no kind and influential. 


friend has as yet come forward to get this “ dear boy.” one 
of those “comfortable jobs, at a fair remuneration, where 
the best part of what he has to do is shown him“ 

Nor do I know of any other premium pupila, and I have 
seen à good many, who have been treated in this kind way. 

I will also say that I have not as yet met one of those 
dranghtamen who was able to provide me with much 
information, pm that directly oonneoted with the drawing 
office. I should like to suggest to your correspondent that 
there are other posta in the profession where ** good experience 
as а draughtaman is of almost no value whatsoever, and 
consequently, if & draughtsman applies for these he must 
“ре to be rejeoted. | ' 

am not going to discuss further the position of a 

draughtsman, but I must add that to be an efficient 
draughtsman previous experienoe in the shops is absolutely 
necessary. If а man “remains for years” in the drawing 


offite, making this his speciality, he cannot expect to oom- 


pete with success for many other posts. 

But to return to my point, I say there is no better method 
of studying the profession than that of regularly going 
through the shops as & preminm pupil. 

If yopr correspondent knows as little of his business as he 
does of premium pupils, then I should certainly suggest to 
him that he become a “cab driver under police supervision.” 


Truth. 


"ELECTRIC TRACTION WITHOUT OVER- 
HEAD WIRES.” | 


On Saturday last we witnessed some experiments with the. 


Thompson-Walker system of surface contact electric traction 
on a length of home 190 
in a yard at the engineering works of Messrs. Baker & Son, 
Willesden. | 

In our issue of last Friday we alluded to this subject at 
some length under the heading of * The Superaession of the 
Trolley," basing our remarks—every word of which we are 
popan to uphold — upon a letter entitled “ Electric 

ramways without Overhead Wires,” sent by the professor 
to the Westminster Gazette and an inspired article which 
appeared in the Pall Mall Gazette. So that it cannot be 
said we mistake Prof. Thompson’s pointe, and then mis- 
state them, we give to this article the title which appears on 
the descriptive pamphlet, “ Electric Traction Without Over- 
head Wires,” and amongst other things we will endeavour to 
ascertain to what extent the profeesor’s points of safety, 
simplicity, and economy,” can be maintained. | 

“The main difficulty,” quoting from the pamphlet, 
“ standing in the way of the general adoption of electric 
traction on our English tramways has arisen in connection 
with the mechanism for conveying the power from the fixed 
conductors to the moving car.” While we have nothing to 
urgé against the acceptance of this statement, we 
would like to say that so far as surface contact systems 
are concerned, the long and short of the whole thio 
is. simply that the difficulties of working oou pllosted 


. апое, and in the present state of 


of track, with 36 studs, laid 


electrical apparatus under the street surface are very great, 
and so far no practical result has 3 of any import- 

e art we think it 
extremely unlikely that anyone gives consideration to the 
use of surface contact or closed conduit systems when either 
the open conduit or the trolley wire are at all possible, 

We will now without further ado proceed to give our 
impressions of the Thompson-Walker system from both 
mechanical and electrical points of view, with the proviso 
that we do not consider the running of а ingle car оп a few 
yards of track, even when no hitch or b own takes place, 
affords any proof that the system would in practice prove 
cheap, simple, and reliable. Reckenzaun's, Elieson's, Jar- 
man’s, Lineff's, and other systems gave excellent results on 
an experimental track with a single car, and all these 
inventors estimated that horse traction hadn’t the ghost of 
a chance of competing with them on the score of{ efficiency 
and economy, but where are those systems now ? 


* 
і 


THOMPSON-WALEER CAR. 


And it is just this which shows how little dependence 
after all can be placed upon intermittent and desultory 
garden experiments in fine weather, although that mighty 
organ which has totally. routed the French invasion of this 
country, in the rom of M. de Rougemont, placidly re- 
marks: This Thompson-Walker system has borne the test 
of в trying experiment with perfect success.” | 

We were shown mercury contact. switches which had been 
in use, it is said, for the past three months, and we must 
frankly admit that the contacts looked clean and bright, 
acting as they do in oil. ö 

Bat the number of times these switches bave made and 
broken contact on that experimental track with a single ear 
during this period would certainly be less than would oocur 
in a single day on в line, say, such as that of the London 
Southern Tramways Company, between Vauxhall, Oamber- 
well, and Norwood. Let us take that portion between 
Stockwell and Loughborough Junction—approximately a 
mile. The cars going to and fro represent 46 cars on a single 
track with turn-outs, and a 4-minutes’ service. Assuming 
that there are 860 studs along the length of line, each one 
will be operated 80 times in an hour, or 480 times in the 
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running day of 16 hours, a grand total of 172,800 makes 
and breaks in one mile of line per diem. 

A fairly complete description of the system appeared in 
the British Association paper which was concluded in our 


issue of October 14th, the most important difference that 


we noted on Saturday being in the switch. This arises 
from the fact. that experiments have resulted in variuus 
modifications being introduced from time to time. The 
switching device that seemed to be mainly employed on 
ie s at Willesden d of a shunt coil esae 
about 4 an ampere at 500 volts opsrating a two-pronge 
Мт the function of which was to complete the main 11 

y dipping into two mercury cups, its action appearing not unlike 
that of the Woodhouse and Rawson abou which, though in 
common use some years ago, is never heard of now. Contiguous 
to the mercury cups were two carbon гое upon which 
rested, when the main switch was closed, two carbon pointa. 
These form а shunt to the mercury circuit, and as the con- 
nection between them is not supposed to be broken till the 
prongs had left the mercury cups, they should take up the 
sparking that ensues upon the breaking of the current. It 
may be pointed out that the whole of the device is under 
common ffin oil. 

À representative of the Daily Chronicle asked the following 
question :— 

Suppose the roadway is dirty, and your studs covered with mud 

or water? | 
The reply is thus reported — 
It makes no differenoe. We left some of our studs in hollows, 
and they are frequently covered with water or mud, but the contact 
is made just the same. We have put bricks, bits of wood or tin over 
them, but they were swept aside by the skate without any inter- 
ruption of the oar. A 

Yet by placing a newapaper on the stud that the car was 
slowly approaching we saw the main current broken time 
after time! This is easily understood, because the con- 
tinuity of the main current is dependent on the skate making 
contact with the stud it is approaching, before leaving that 
immediately preceding it, the one, indeed, it is at the moment 
gliding over. If by any means, such as covering the top of 
the stad with, for instanoe, a sheet of paper, the necessary 
contact is not made, there at once occurs the rupture of the 
main circuit and the necessity of using the 500-volt accumu- 
lator on board each car to re-establish continuity of the main 
conductor. This battery consists of 250 в cells giving 
an output of 4 an ampere for five hours, and costing 
£11. It is worked from the controller. 

From a mechanical point of view, too, the picking up of 
the current do2s not commend itself. 

The skate, a flimsy looking device, is not more than half an 
inch from the surface of the road bed, and, like the stud, is 
rigid. А slight sinking of the rails would cause the skate 
and stud to bind ; on the other hand, should a depression of 
the middle of the track take place, the skate would fail to 
make contact. As these defects are common to tramway 
construction, springinees will be found necessary somewhere. 

As regards the * meroury contacta" themselves we must 
erpress our opinion, au opinion which we are oonfident will 
be endorsed by practical electricians and engineers, that the 
use of euch will be fatal to the system. The employment 
of mercury contacts is not а thing of yesterday, they have 
been tried again and again; they have often appeared likely to 
give promising results, but their eventual fate has invariably 
been the same, namely, complete failure. Mercury 
contacts, where makes and b only occasionally take 
place, are useful and reliable, but onl vided they are 
continually looked after. At every break, oxidation or 
volatilisation takes place, and minimise this as much as 
you will, it eventually canses failure, Let anyone look up 
the numerous cases in which mercury contacts have been 
used, whether for electric light switches, railway automatio 
signals, electric clocks, &., and what has been the result 
universal abandonment. Prof. Thompson, with reference 
to his system may say: Bat my system of contacts actually 
does work, I have had it in use for months on my ехреп- 
mental line. An instructive answer to this is the 
case of the almost forgotten atmospheric railway of Clegg 
and Samuda. In this railway, which was experi- 
mentally found to be оа 
laid down ор alarge scale on the Croydon and also on 


the South Devon Railway and worked for months, there 


and as a consequence 


was a weak point, namely, the valve which enabled 
mechanical communication to be established between the 
tube piston and the outside of the tube so as to connect 
this piston to the carriage; every conceivable device which 
ingenuity could bring out was tried in order to make this 
valve reliable, but it would fail and the failures were the 
death blow to the system. The mercury contacts will, 
we firmly believe, stand exactly in the same position, 
and their failure will ring the death knell of the Thompson- 
Walker tramway if ever the latter is worked on a practical 
scale. Given an unlimited amount of maintenance the 
mercury contacts could possibly be kept in order, but 
unlimited maintenance, in the shape of a large staff of 
i re, is not a paying arrangement. 
nd now for the question of economy in construction. 

As regards the estimates given in the pamphlet they are, 
in our opinion, decidedly misleading, as far as the over 
system is concerned. е could safely guarantee to put 
up the finest overhead system, including poles, brackets, 
junction boxes, trolley wires, insulators, and e ng 
ready complete for running in the best possible style for 
£1,000 per mile of street; whether single or double track 
does not alter the cost, ав two wires are always used. 

As regards the permanent way, for a standard gauge 
of 4 feet 8} inches, £8,500 is a very low estimate, and from 
а personal er several instances we believe that this 
work cannot be thoroughly done under £4,500 per mile. 

As regards the feeders, the estimate of £4,000 given seems 
very excessive, and we are certain that the best possible sys- 
tem can be installed and that more than £2,000 need not be 
expended. In this connection it must be borne in mind 
that the trolley wires act as feeders, which is not the case in 
the surface contact 8 The total cost of a first-class 
overhead line per mile of street, including track, bonding, 
and trolley wire, complete and ready for ranning with 
feeders, ought not to exceed £7,500. 

As regards the open conduit, the cost of this class of 
work we believe is also under-estimated, certainly for 
English conditions, and in streets so filled up with wires and 
pipes of every description. The cost of a first-class conduit, 
we think, could not be done at less than £5,000 per mile of 
single track, and probably £8,000 to £9,000 per mile of 
double track. The permanent way in paving would be the 
game ag in the overhead system, and would cost £4,500 
mile of single track, or about £9,000 per mile of double 
track. The feeders which would be required would not 
exceed those requisite for the overhead system, and would 
amount to about £2,000 per mile of street; whether single 
or double track is not very material It must be remem- 
bered that in this case also the conductors in the conduit act 
as feeders and go to increase their sectional area. 

As regards the surface contact s , we think that 
the figures are probably rather too low than too high. 
The minimum number of. contact boxes, with long 
distances between them would scarcely be satisfactory, 
and a greater pumber would be required. The cost ef 
these fixed is, in our mind, also under-estimated, as it 
must be remembered that several connections would have 
to be made to the feeders, and that they would have to 
be very well bedded and fixed in such a way as not to sink. 
We think that before they were done with, actual practice 
would demonstrate that they could nat be put down at much 
less than £10 a piece, which would bring the cost of 860 
contact boxes, completely fixed, to £3,600 per mile of single 
track. The permanent way would cost £4,500 per mile of 
single track. The feeders and adjuncts have been worked, 
out by Prof. Thompson at £4,200, and as he cught to know 
what is required, we will not criticise these. 

Taking an estimate for one mile of single track in accord- 
бе with the figures given above, they would work out as 
ollows :— | 


1. Overhead system ... ase е ae a .. £7,500 

This includes double wire, but single track, and . 
also necessary feeders, junction boxes, bonding, &c. 

2. Open conduit - vis is oes M 

(We believe this to be very much under- 


S ils contace quiis taking 270 boxes per mile of 
. contact 0 
single track, would ce... e, 400 


These figures we believe would be fairly approximate, but 
we do not think that а satisfactory contact system has yet 


£11,500 


| 
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been devised or erected anywhere. It is not fair to cite the 
one in Monaco, which is operating under exceptionally 
favourable climatic conditions which do not obtain here, and 
which has not yet been at work long enough. 

Oar readers will no doubt remember a couple of years ago 
the great noise that was made by the Claret system, and the 
blast of trampets with which a mile and a half or two miles 
were installed in Paris. For abont a year the line worked 
fairly satisfactorily, after which time faults manifested them- 
selves, causing several serious accidents both to people and 
animals. Proof that this system is not & satisfactory one is 
shown by the fact that the tramway companies, to whom the 
municipality of Paris will not allow the use of the overhead 
trolley in certain streets, are laying down the open conduit, 
or are using accumulators. It is perfectly possible that some 
surface contact systems may be practicable and satisfactory, 


NEW DYNAMOS. 


Dorma the past two years Messrs. Р. R. Jackron & Co, Limited, of 
the Salford Rolling Mills, Manchester, have been carrying out an 
important series of experiments with dynamos having slot-wound 
armatures and copper brushes. The object of these experiments was 
to secure sparkless commutation, with an absolutely fixed brush 
position for all loads, and even when the dynamos were considerably 
overloaded. The result has amply justified the heavy cost of the 
undertaking, inasmuch as a large number of dynamos embodying the 
foregoing features and ranging in siss from 40 to 400 H.P. have 
been constructed. The machines are built on the Sayers system of 
win , bat with the special improvements of Messrs. Jackson, 
which have been patented in this country and abroad, including 
Germany and America. 

Fig. 1 is an illustration of a 150-kilowatt Jackson-Belliss steam 
set. The dynamo isa four-poler. The outer ring or yoke of the 
magnets is of Messrs. Jackson's own special steel, as are also the 


Fra. 1. 


E 


but from the experience we have had, we cannot admit this 
to be the case until a trial under the most difficult circum- 
stances has been made by a disinterested company for a 
period of at least three years. 

We do not wish to assert that the Thompson-Walker 
system is any worse than those which have been previously 
proposed and abandoned, but we fail to see its immense 
superiority, notwithstanding the ingenuity and skill which 
has been brought to bear upon it. “London,” said the 
professor in his letter to the Westminster Gazette, and here 
there is no arvana ge * has done well to wait for some- 
thing better than the overhead trolley wire.” Judging, 
however, from the schemes so far proposed, it appears that 
London will go on waiting. | 


Róatgen Rays in Medical Work. — A complete 
Róntgen ray equipment has been presented to the North- 
Eastern Hospital for Children, Hackney Road, Shoreditch, b 
the Dake of Newcastle. The ed pany throws an 18-in 
spark, and is one of the largest and moat éfficient in existence. 


and pole-pieces. The ring is enclosed at the sides 

with gun-metal gratings, which not only afford protection to the 
field magnet coils and the armature, but facilitate the work of con- 
it the magnet coils, and afford considerable support to the 
per eces. The whole of the pole-pieces are cast and machined 
together in a special patented method of Messrs. Jackson's. This 
method secures solid metal at the m tips and obviates the 
e shunt winding is quite 

made with 


collectors. These enable the leads to wing; clear of everything to 
two terminals on the bottom side of the gun-metal grating. The two 
main ‘are on the opposite grating, from which point they 
may be very conveniently connected to the underground or overhead 


Fig. 2 is a similar machine arranged for rope driving instead of . 
being directly connected to an engine. Wn : 
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Another type is a two-pole machine, with a capacity of 200 kilowatts 
at 450 revolutions per minute. Three of dynamos are now at 
work in a large works in Lancashire, where the current frequently 
vaties throughout the foll range of the machines. The brushes 
gopper) are not only absolutely fixed in one position throughout the 

all on of the load,'but even where it is exceeded by 20 or 30 
perloent. Notwithstanding this overload the d os run absolutely 
and without trouble of any kind w : 

Three 500-H.P. direct driven sets are now nearing completion; 
we hope to give iparticalars of these in the course of a few weeks’ 


a summons charging him with committing ary during his ex- 
amination in May last, at Bankruptcy Bui іа respect to the 
LE.S. Accumulator Oompany. Mr. Horace Avory and Mr. G. A. 
Scott supported the summons; Mr. Bartley Denniss defended.—Mr. 
Avory said that the defendant, who appeared during recent years to 
have been engaged in company promoting, was charged hera with 
having committed wilful and corrupt perjury in his examination in 
respect to the affairs of the I. E. S. Accumulator Company, in swearing 
that a mortgage deed, secured to a Mr. John Walton, for £1,200, 
dated May 9th, 1894, had been paid off and satisfied prior to August, 
1895. This mortgage related to a license to work a particular patent 
in electrical accumulators, known as the Theryc-Oblasser accumu- 
lator, which it was intended to have fitted to electrical cabs and 
other motor vehicles. In December, 1893, the defendant agreed to 
purchase this license for £2.000, and in the folio January promoted 
a company, known as the Universal Electrical Lighting Company, to 
obtain the purchase money and work the patent. Only £1,200 was 
subscribed to this company, however, and the defendant 1 
mortgaged this license to Mr. Walton for а second £1,200. 

lioense was not assigned to the company, but in June, 1895, the 


— — —— 


upon the subject to the Institution of Civil Engineers. It will be 
observed that the outward appearance and mechanical features of 
these new dynamos are ly distinct in every particular from 
those of other makers. is due to the fact that Mr. Slater Lewis 
approached this portion of the problem with a full determination to 


arrive at the best mechanical method of constructing each 
consistent, of course, with general symmetry, = guid 


The ultimate success of the experiments are, however due to 
Mr. F. J. Howitt, the electrical engineer to the com нм whose 
energies have been so ably directed to achieving the result. 


BUSINESS NOTICES, &c. 


Alleged Fraud.—A young man named A. J. P. Allen, 
Birmingham P 


was charged at the olice Court last week with obtain- 
ing 8 from various people under false pretences. He esented 
to various firms from whom he secured a number of atteries, | 


magnets, and spirit levels, that h acting certain 
electrical firma in Birmingham. Ho has 8333 to the 
sessions on bail. 

Alleged Perjury.—At Bow Street on Monday, John 
Limbrey Higgs, of ре ае Street, W. 898 


defendant entered into an 
a new company, to buy this 
duly formed under the name of the I.E.S. Accumulator Oompany, 
with the defendant and his father-in-law as two of the сосн 
The purchase of this patent did not appear оп the prospectus, but 

a board meeting on July 26th, 1895, at which the defendan 


t with Mr. Mann, as trustee for 
for £2,000. This company was 


resent, the directors agreed to acquire the patent, and to pay the 

endant £2,000 for it, and this sum was actually paid to by 
several cheques in 1896. In 1897 the company got into difficulties, 
and in October of that yoar called an general meeting 
to consider the voluntary winding-up of the company. Some of the 
shareholders opposed this motion, saying that certain practices had 
come to their knowledge which required fuller investigation, but the 
voting power of the directors was sufficient to get the motion 
carried. However, in March, 1898, an order was obtained for the 
examination of the defendant and other directors in respect to this 
company, and then he, having been obliged to admit the mortgage of 
1894, in order to justify his subsequent sale of the license, swore 
that the mortgage was paid off before Au 1896. Asa matter of 
fact the mortgage was never off until October, 1897, when the 
defendant found the money use he was moving to have a re- 
ceiving order him rescinded, and to satisfy the registrar that 
he had paid all his debts he had to produce this mortgage and the 
receipt, dated October, 1897, so that he had made two conflicting 
point the то: adjourned f оне арн снр 

e was adjo Or a t, Mr. 

that he should be prepared to prove that the defendant never 
had received the £2,000 purchase money for this patent from the 
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near at hand, and intends to 
- electrician. 
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Electrical Wares Exported. 
Wax Enpuse Ост. 25тн, 1897. | Win Ine Ост. 25тн, 1898. 
£ Ф 


8. 8 
Alexandria. Teleg.mat. 17 0 | Adelaide ds . 12 0 
Amsterdam ... .. 107 0 | Albany ... ess 191 0 
Antwerp .. 85 0| Amsterdam Е 10 0 
Baroelona. . mat. 10 0 Batoum .. ve 50 0 
Brisbane. Teleph. mat. 129 0 | Bombay s 105 0 
» » 80 O | Brisbane. Teleg. wire 53 0 
- .. 114 0 | Buenos Ayres ... 56 0 
Oanterbury ae „ 98 0 | Oalcutta бра *. 007 0 
m г 18 0 Town... . 176 0 
Cologne. Teleg. mat. . . 1,572 0 bo... TO . 53 0 
Colombo... ees . 488 0 | Copenhagen... 400 0 
ee e 197 0 Durban [zx] eee eee 133 0 
en soo eee e 670 0 Saag eee . 1095 ^ 
London 0 see 53 0 eee 9 
Fremantle a 66 0 TEA жы Gua 12 0 
Gibraltar m 0 | Madeira... er 122 0 
Halifax. Teleg. cable 20,500 0 | Madras a 19 0 
Hiogo ... 0 Malaga ves 22 0 
Lisbon ... 50 0 | Marseilles ees 19 0 
Madras ... oe 80 0 Melbourne. Teleg. mat. 296 0 
Malaga ... .. 100 0 | Odessa HET 70 0 
99 Teleg. ee eee TII 
Ostend ... vi .. 60 0 othe " . 4,478 0 
Santos 476 0 ee us is us t 
Poters . tos ове [EE] eee 
= burg 1 ne 0 pem des "m 0 0 
eet eee 0 eee (KE) 0 
. 21 0 Stockholm bad .. 494 0 
Teleg. wire 39 0 » Teleg. mat. 360 0 
Bydney өөө eee eee 0 » Teleg. cable 432 0 
99 Teleg. cable есе 33 0 dad Р ese 36 0 
Wellington E — Wellington EC О 
n Teleg. 0 Yokobama. Teleg. Г 
Yokohama wei % 10 0 
Total £28,197 0 Total £14,771 0 


Foreign Goods Transhipped. 
Rangoon. Teleph. mat. 164 0| 


Bankruptcy Proceedings.—A meeting of creditors of 


C. Н. Kitching, plumber aud electrical engineer, Hall, was held on 
31st inst. at the offices of the Official Receiver. Debtor returned bis 
gross liabilities at £3,296 19s. 4d., expected to rank at £2,284 17s., 
and lis assets at £1,365 13s. 100, which left а deficiency of 


£919 3s. 2d. He attributed his failure to want of capital and bad 
debts. He commenoed business, under his own name and 
also as The City Electric Lighting Works," in March, 1896, without 
any 


capital, but he borrowed £200 from a finance company, agreeing 
pA Gaa pp e le 
. Gre „ Was & Г; essre. A. 
Hall, and W. . committee of 


The last day for receiving proofs of dividend in the failure of 
electrical engineer, Notting Hill and Gt. Winchester 
ovember 7th, 1878. Mr. E. B. Lumb, 85, Gracechurch 


Dissolution of Partnership.—The pini hitherto 
between Messrs. Leslie Miller and Maurice W. 

future each will carry on business separatel 

Mr. Leslie Miller, as stated below, has taken new premises at 93, Hatton 


Woods will continue at 2, Gray's Inn Road as at present, tradin 
under the name of Woods & Co. Р £ 


Books Received.—“ Gas and Petroleum Engines.” By 
A. G. Elliott (translated and adapted from the French of H. de 
). Whittaker & Co., London. 2s. 6d. 


7 Stage Inorganic Obemistry (practical).” Ву F. Beddow. 
W. B. Olive, ооа Press, London. 18. 
“A Pocket Dictionary of Words, Terms, Phrases." 


"Electricity made Easy.” By E. J Houston and ао, 

9 Ву E. J. А ; 

wan, Sonnenschein & Co., Limi London. d 

ч ке к By E. J. Houston and A. E. Kennelly. 
Bwan, & Co., Limited, London. 

Interpretation of Mathematical Formule." By E. J. Houston and 

A. E. Kennelly.S Swan, Sonnenschein & Co., Limited, London. 


Business Aunouncement.—Mr. Leslie Miller has taken 

a showroom and office at 93, Hatton Garden, E. O., with workshops 

on the business of a manufacturing 

The whole of the patents used by the late firm of Miller 

and;Woods were Mr. Miller's inventions, and he retains the sole 
right to manufacture under them. 


Claim fer:Personal Injaries.—An action, which stands 
adjourned, was y heard at the Leeds County Court on October 
2146, wherein Hewitt Pearson, Gainsborough, sought to 
Iecoverutrom Mr. Wilson Hartnell, electrical en , of Kirkstail 
Road, Leeds, the sum of £210 12s. for personal injuries. 


Oorporation for personal io juries 5 the 
6 


Dividend.—The Helios Eleotricitäts Gesellschaft, of 
Ehrenfeld, Cologne, reports a profit of £60,626, for the financial 
year, 1897-98, and is declaring a dividend of 11 per cent., as compared 
with 12 per cent. in the preceding 12 months. 


Electric Power Transmission im Austria. — Ап 


electric power transmission plant is at present laid down at the 
locomotive works in Vienna of the Austro-Hun State Railway 
Exploitation Oom lied 


Mesers. Ganz and 


have found it necessary 
to facilitate business in this direction. 
the premises at No. 92, ко lta Street, ant пате opened 
department, w a stock of telephones 
d wile works дез 
also been built & large wing to their extensive factory, so 
more room ша be avaiable for the manufacture of telephonic 
apparatus. | 
Lists.—Mesars. A. J. Beaumont & Co., of York, send 
us a list of their specialities for theatre, stage, cinematograph, and 
other scientific purposes. The specialities include projectors, and a 
number of types of automatic and other aro lamps, such as the 
“ Nouvelle,” the Eureka," "Comme-il-faut," Jubilee,“ and Ajax.” 
From the Glasfabrik “ Marienhiitte” Oarl Wolffhardt, of Wien, 
we have received an illustrated list, printed in German, of silvered 
ое electric lighting, also one showing various kinds of 
An illustrated catalogue of electrical instruments has been sent to 
us by Signor O. Olivetti, Ivrea, Italy. The list gives some neat 
illustrations and descriptive matter in Italian of several types of 
galvanometers, resistance boxes, mercury commutator, amperemeters, 
and voltmeters, &c. 
Messrs. Dixon, Clayton & Co., of Penistone, are sending out a 
number of lists collected ther in a binding file with an arran 
ment for conv new lists as they are issued. The 
articles described in the present sheets are ceiling roses, cut-outs, 


distributing fuses, distribu boards, and a variety of switches, 
including the “Olip” type, $ " Gem," HT contaot switch, 
Y-type, and others, also "4 -tight id other electrical 


and cables, rial actors, flexible cables for and switch- 

ons, fuse r electric wiring, 
house wires for telephones, &c. The information is given 
principally in ta form. 


Motor Car Breakdown.—Before the Walsall magistrates 
on Friday, Ernest Robins, manager of the Remington Typewriter 
Company, was summoned for causing an obstruction in Park Street 
by allowing a motor car to remain thereon on OctoberSrd. The 
evidence showed that, as one witness put it, something went wrong 
with the works,” and the car ceased to run, with the result that some 
150 people gathered round, obstructing the roadway. Defendant told 
the officer who interposed that he was “ waiting fora spark.” Mr. 
W. F. Hall, who appeared for the defendant, stated that there had 
been a tem t of the gear. It was not the fault 
; 16 was due, he said, to the 


CEC He maintained that he 
had as much right to use motor car as to use a tra 

trates took a lenient view of the case. They accepted the ex on 
that there had been a , and the case was dismissed. 


Motor Cars, — The London Motor Van and Luggage 
aignton 


New Zealand Electrical Syndicate, Limited.—Mr. 
Carson, Q. O., appeared before Mr. Justice Btirling, in the Ohancery 
Division of the High Court of Justice on the 24th inst., just after the 
re-opening of the Courts at the close of the Long Vacation, and 
asked that his Lordship should fix a day for the hearing of 
the petition of this company, which was one to reduce capital. 
In compliance with the reference already made by the Court, Mr. 
Waterhouse had made his report on certain points in the evidence, 
and therefore it was desired to restore the petition. His Lordship 
a that the matter had bstterl]be set down for the next petition 
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Partnership Notice.—Mr. Henry Lyon informs us that 
he is no longer in the employ of Messrs. D. Stewart & Oo., Glasgow, 
but has commenced business in partnership with Mr. J. B. Т. 
Oroebie, as consulting electrical and i ing engineers. Messrs. 
Lyon & Oroshie are at t carrying out a number of experiments 
iri hat new refrigerator, of which they are the inventors and 
pa . 


Personal.—Mr. T. Н. Harvey has been appointed 
London traveller for Johnson & Phillipa’ electric cable works in the 
place of Mr. McKrell, whose connection with this firm ceased as 
from tbe 815$ ulto. 


Promotion of an Electricity Company.—At the 
Stowmarket County Court last Friday Mr. F. A. A. Rowland, of 
Hitcham, onpas an action against Messrs. Peddar & Prentice, of 
Stowmarket, for. alleged services in the formation of a company 
called the Suffolk Electricity Supply Company. Mr. F. C. Peecock, 
on behalf of the defendants, put in a writ of prohibition, which had 
bean granted by the High Court, to prohibit a jury in the County 
Court from proceeding with the action. 


ment from £2,082 to £947, and the Court refused to state a case for the 
Superior Courts. 


Smoke Naisance.—Last week the Metropolitan Electric 
Sapply Oompany were summoned by the Paddington Vestry at 
Marylebone, for allowing black smoke to issue from their Amberley 
Road station. A penalty of £5 with 10 guineas costs was inflicted. 


The Training of Electrical Engineers.— With this title 
the Electrical Standardising, Testing, and Training Institution have 
issued a pamphlet dated August, 1898, in which are set forth some 
notes for consideration by those desirous of entering the electrical 
profession, to guide them as to the best course of training. The 
advantages to be derived from a course of instruction at Faraday 
House are enumerated. A list is given of the companies and 
engineers associated with the institution in whose factories or works 
students may engage for a portion of their course in work. 
The pamphlet before us gives a number of photographic views of th 
various ments at Faraday House, and some of the lighting, 
electrical engineering, and railway works referred to. 


ELECTRIC LIGHTING NOTES. 


Acton.—Previous to the meeting of the District Council 
last week, Prof. Ayrton attended and had a long conversation with 
the chairman. He had visited the district in order to prepare a 
report on electric lighting. 


St. Anne's.—Tbe Urban District Council last week 
discussed the electric lighting question, and decided not to transfer 
the powers granted them under a provisional order, but to take the 
advice of an electrical engineer on the subject. 


St. Austell.— We understand that the somewhat primi- 
tive electric lighting plant installed here is still meeting the demands 
of the residents. e directors are, however, contemplating taking 
out the old steam plant, and laying down a gas producer plant with 
gas engines in anticipation of a larger revenue than heretofore. 


Battersea.—The London County Council has decided 
to give consent conditionally to the frontage of buildings proposed to 
be erected by the Vestry of Battersea in connection with their 
central station for the supply of electricity, on a site abutting upon 
Lombard Road, Holman Хой, and Harroway Road, as shown on 
the plan submitted by Mr. C. S. Peach. 


 Bengal.—An Indian exchange says that almost all the 
jute milla are now lighted with electric light, and the special ins 
reporte that, with two or three exceptions, mills that had previously 
ре its introduction have since been compelled to give way by 
e necessity of competing with their neighbours, and retaining their 
hands, who otherwise would be attracted by the slightly higher 
wages they could earn by longer work elsewhere. 


Bognor.—At a meeting of the Urban Council on Friday 
a report was submitted by the Electric Light Committee, recom- 
mending the Council to take the necessary steps to obtain an electric 
lighting order for the town, and that Messrs. W. T. Chadwin апа 
W. T. Pressland be engaged as engineers at a nominal fee. The 
chairman said that if the gentlemen who were endeavouring to bring 
about electric railway communication between Bognor and Ohichester 


were successful in their efforts, it might be found much cheaper to 
carry out the electric lighting of Bognor. After consulting with the 
i in private the resolution was carried, one member not 
voting. 


Bournemouth.—The 4th Hants Head Qaartera Drill 
Hall near East Station is being lighted throughout with electric 
light by Messrs. H. G. Andrews, electrical engineers, of Boscombe. 


Bowness-on-Windermere.—At a recent meeting of the 
District Council an application was made by Mr. Fowkes, manager 
of the Windermere Electrical Supply Company, to lay cables under 
the footpaths, and also to build a transformer chamber in Bt. Martin's 
Square. The Council wishes to lay cables as far as possible within 
the Oouncil's district, as many ms are asking for current. The 
Council consented to the work g done subject to the Postmaster- 
General's approval. | ; 


Buxton.—The Board of Trade has approved: of the 
Council's electric lighting scheme, and it is hoped that the town will 
be lighted by electricity by June next. 


Cheltenham.—At a special meeting of the Oheltenham 
Town Council, which was held on Monday afternoon, October 24tb, 
to consider the question of applying to the Board of Trade for an 
amendment of the Cheltenham Electric Lighting Order, 1890, by ex- 
tending the area of supply described in the first schedule to the said 
order to the whole of the said borough, or such part or parts thereof 
as may be determined on. Alderman Norman (chairman of the Elec- 
tric Lighting Committee) said that since the lighting order had been 

, the area of the borough had been extended on the Leck- 

pton and Charlton aide, and the object of their present application 

to the Board of Trade was to obtain powers to carry their mains and 
supply current within the added area, Councillor Lenthall seconded 
the adoption of the Lighting Committée's report, which was carried. 


Cleckheaton.—The District Council has decided to 
oppose the application of the Electrical Power Distribution Company 
fora provisional order authorising them to distribute electrical energy 
within the Council's district. | 


Clontarf.— The Commissioners recently received a letter 


from the Acetylene Gas Company stating they und the Com- 
misioners were considering the advisability of lighting the township 
by electricity, and asking the on of the to erect some 


of their lamps in the township with a view of showing the value of 
acetylene gas for public lighting. The secretary is writing. to the 
company for further information. | 


Coatbridge.—Bailie Lavell, the convener of the Light- 
ing Committee, in addressing his electors a few days ago referred to 
the lighting of the streets. He stated that the contracts with the 
gas and electricity companies had again been entered upon for the 
year. After explaining that the House-to-House Electricity Oom- 
pany had declined to lay their main cables to the Whifflet and Coat- 
dyke districts as it would b: unremtnerative, the Bailie said there 
was only one method by which they could extend the lighting area, 
and that was for the Corporation to buy up the electricity company, 
and he was prepared to bring up the proposal immediately before 
the Council. In the first place, the company in Ooatbridge was not 
& paying concern, and never had been, but he believed the moment 
it became a Corporation concern it would begin to be profitable, as 
many more consumers would take advantage of the light. For 
public lighting alone they paid annually а sum which would pay 31 
per cent. on £24,000, and £24,000 he thought would buy up the whole 
concern to-morrow. | 


Cork,—T he proposed scheme for lighting the Cork Lunatic 
Asylum by electricity has occupied the attention of the Board of 
Governors for some time, and a special committee was appointed to 
obtain full information and to ascertain the relative cost of gas and 
electricity. That committee met on Tuesday last to consider the report 
of Mr. Edmundson, the expert recommended by the Board of Control. 
The proposals of the Cork Electric Tramways and Lighting Company 
and the Oork Gas Consumers’ Company were laid before the meeting. 
The figures drawn up by the committee showed the annual cost of 
gas at about £300 below that of electricity, and the committee recom- 
mends the continuance of gas lighting. | 


Croydon.—About two years ago the Croydon Corpora- 
tion entered upon its electric lighting enterprise, and decided to 
supplement the old method of street lighting by a number of powerful 
arc lamps. The experiment proved so successful, and there was such 
& demand from private consumers, that the Corporation decided some 
months ago to y extend its operations, and the result is the 
enlarged installation which has just been completed. The electric 
light works at Factory Lane have been considerably enlarged, and 
new plant of the most approved type has been laid down to supply 
the current for something like 16,000 more 8-O.P. lamps. Theb 

ing at Factory Lane has been practically doubled, the cables have 
been extended as far as South Norwood and Upper Norwood, and 
the machinery has been added with a view to future requirements. 
When the works were originally constructed, three boilers were put 
in capable of evaporating 6,500 gallons of water an hour. Two more 
of the same capacity have now been added, and in place of the three 
sets of dynamos of 250 H.P. each, with which operations were com- 
menced, two sets of dynamos of 450 H.P. each have been bought. 
The old plant was capable of supplying 12,000 8-О.Р. lamps; the 
new plant will provide for 28,000. The extension of the cables hasnece3- 
sitated more sub-stations, and four new sub-atations have been added 
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of 2,000 volte, and from the sub-stations this is reduced and distributed 
to the houses at a pressure of 200 volts, on the two-wire system. 
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that no other town of the same size is so served, the cost per 
anit also being agreeably low. On this t the authorities of the 
1 electric light has quite superseded 
тоа is а saving of 25 per cent. on their lighting 
Last week the Board of Guardians considered the re 


mittee appointed to consider the advisability of 
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electrical 
the cost of plant and of maintenance. 
committee to employ an expert for the purpose. 


Detroit's Municipal Lighting.—In their report for the 
year ended June 30th, 1898, the Detroit Public Lighting Commission 
state that the period in question is the first fiscal year in which a muni- 
lighting plant of апу sizə has had as near a thorough test as 
possible, and the results are awaited by those interested for and 
against an institution of its kind. The payeo results—that is, the 
conversion of fuel and water into electric current—for the усаг will 
bear comparison with the results of any plant, commercial or other- 
wise, „ The 5 ок will not com- 
pere as favourably for the reason wages are paid 
and much оса рое XT 5 
considered, says Public Opinion America, that the plant, 
er under its enforced oonditions, should produce an arc light 

2,000 candle-power at $50 yearly, and the heads of departments 

instructed mies th 


i 


for a monthly average of 1,564 lamps for the preceding year, to 
$51.85 per annum for a monthly average of 1,744 lampe. The 
uction was olg Ar ше stis labour, being reduced from 

27 per lamp, while the reduction in the cost 


nery 
would cause a partial loss to the city of the value of part of its invest- 
in machinery, on the other d, it is only fair to state that 
improvements in 


or 
ust to observe in this connection that the quality of light 
furnished has been uniformly of the fall standard of 2,000 candle- 
cable to obtain of con- 
; y reducible to 

terms of pecuniary value have accrued to the city by reason of its 
The results, such as they are, 
commission only by the practice of the 
strictest economy and the rigid exclusion of all of those elements so 
apt to intrude into the administration of public municipal affairs, and 
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Dewsbury.—A plication is to be made to the Local 
5 ан tor sanction to a £9,060 en As electric lighting 
ne 
де чаш б олен people ne Fe 
Btreet, James t, and Park Road, the and erection of 
additional steam d о, the extension of the engine house, also 
services for two years ahead (estimated). 


Ealing.— Severa] consumers wrote to the District Council 
те the failure in electric light supply, and the engineer reported to 


the Electric Lighting Committee that the failure was caused by an 
accident to machinery, which com him to shut down for abont 
10 minutes whilst the repair was 


Farnham.—The District Council have instructed Mr. 
e нил зыш {о prepare а report on the electric lighting of 
on: | 


Festiniog.—A special committee will consider Ње report 
of Mr. Williams, surveyor, on the proposed electric lighting of the 


town. 
Gorton.—Àt a meeting last week the Uiban 
District Council resolved forthwith to apply i a provisional 


order for the supply of electricity within th 
Grays.—The Parish Council bas reeolved to engage 


pect 
perity. Since June 1st the Corporation had been doing 
thé whole of the public ligbting, and the question реге! to be as 
to whether the sam (£58,000) was an exor 

Ben. F. Meadows, town clerk, detailed tions between the 
company and the Corporation, and said he believed the authorised 
capital of the company was £50,000. He believed only £27,220 share 
capital had been subscribed. Prof. Robinson, whose advice was 
sought at the request of the Council, was of opinion that the under-: 
taking was worth £50,000. Mr. Е. A. Langham, chairman of the 
electric lighting company, was of opinion that the Corporation would 
bave а very The price the company originally asked 
was £60,000, but it was subsequently reduced to £58,000. . W. 
Andrews, the manager of the electric light works, said the whole of 
the plant, with the exception of a few pumps, had been put in since 
1890, and was in as good a condition now as it was then. Mr. Ham- 
mond, consulting engineer, valued the goodwill at a much higher rate 
than Pr f. Robinson did. 


Heston aud Isleworth.—The Water and Lighting Com- 
mittee of the Heston and Isleworth District Council have recommended 
that the application of the Electric Power Distribution Company for 
an order to light the district by electricity be opposed, and that the 
Council take steps to determine if it would be advisable to obtain a 
provisional order themselves. The Council on Tuesday adopted the 
recommendations. 


Huddersfield.—In the minutes of the General Purposes 
Committee adopted at the last Council meeting was a recommenda- 
tion that the borough electrical engineer, borough engineer, water- 
works manager, and tramways manager be instructed to report upon 
the practicability of utilising the water in the Wessenden valley for 
the purpose of generating electricity for traction or lighting purposes, 
and that they be empowered to obtain such expert opinions as they, 
in consultation with the Mayor and town clerk, may deem necessary. 

A reeent failure of the light is stated by the chairman of the 
Electric Lighting Committee to have been due to the breakdown of 
two transformers in the Market Place. 

It is proposed to wire and fit up the Zion Methodist new 
connection Sunday Schools at Lindley for electrie lighting. 
Tenders are being invited for the erection of the buildings, &c., 
and electrical engineers can obtain particulars of the electrical 
work from Messrs. Kirk & Sons, architects, Huddersfield, until 
November 3rd. . 


Hull.—On Tuesday the new electricity station in Soulooates 
Lane was formally inaugurated by the chairman of the Electric 
Lighting Committee to supply э large portion of the city west of the 
River Hull, and outside the old town. The cost of the new station 
has been about £40,000, and there are nine miles of new mains. Four 
steam dynamos of 760 H.P. have been provided, and these will supply 
a current at 2,000 to 2,500 volts. There are two transformer sub- 
stations in Albion Street and Argyll Street. 


Islingtou.—At last week's Vestry meeting when the item 
of £1,668 odd for electricity to public lamps came up to be penes, 
there was a brief discussion on the charges for current. It was 
stated that the Works Oommittee is about to reconsider the whole 
question of prioe, and there will probably be a considerable reduction 
to consumers. 

The Library Committee has been considering what plant is 
necessary for the electric lighting of the library, and tenders are 
tobe invited. The wiring is being proceeded with. 


Itchen.— The District Council has deferred the appli- 
cation for a provisional order for the present. 


Kensipgton.—The 7 Electrio Lighting Committee 
lust Saturday recommended the Vestry to apply to the Board 
of Trade for a provisional order for the district. The Vestry’s 
solicitors are to prepare the neceseary memorial if the Vestry approves 
of the application being made, 
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Kidderminster.— The London Gazette of 25th inst. con- 
tains a notice to the effect that the Kidderminster Oouncil proposes 
to transfer its electric lighting order to the Kidderminster and Dis- 
trict Electric Lighting and Traction Company. 


Kingswinford.— Several local authorities in the Black 
Country рате been discussing, with closed doors, the question of the 
supply of electric light aud power. The Kingswinford Rural 
Council are quite in advance of their neighbours, however, for they 
have not only already obtained a provisional order, but they have 

with one of the leading electric companies for an electric 

ion in their district. The British Electric Traction Company, 

who ate doing a great dcal of electrical work in the Black Oountry, 

are going to carrying out their future works themselves, and not let 
the same to contractors. 


Lane End (near Wycombe).—A movement is on foot 
for the lighting of this village with 32-O.P. lights. The light has 
already been installed at the chair-making factory of Mr. R. 
Smith, who has had а large dynamo fixed in his engine house, and he 
has approached the local authorities on the matter. 


Larne.—On Friday, 21st inst., the streets of Larne and 
a number of business places were left in complete darkness for a 
short time owing to the failure of the electricity supply. Bhop- 
keepers and others who depended solely upon electric light were 
inconvenienced. 5 


Leatherhead.—The District Council is inviting cffers 
until November 21st from parties desirous of taking over the pro- 
visional electric lighting order for a term of years. The order is on 
inspection at the Council’s offices. 


Leeds.— Some points of difference which recently arose 
in regard tothe purchase of the Yorkshire House-to-House Electricity 
Company's undertaking by the gel Gash were satisfactorily 
arranged last week at a ы ар of the Parliamentary Committee 


and the directors of the company. When the necessary accounts can 
be made up and legally transferred, it is hoped that the purchase 
will be completed. 


Lewes.—The question of the transfer of the Council’s 
onal order under certain conditions is to be considered by a 
oint Committee of the Council. 


Llaududno.— It had been о that Mr. Chaplin would 
bave been able to attend the o g. ceremony arranged by the 
District Oouncil, but as this is impracticable, it is proposed to defer the 
ceremony unt il spring next year. The Light Railways Company at 
Llandudno have written asking tbe Council if they are going to 
supply the energy, and at a meeting of the Council it ired that 
if the Council decided upon this course, it would be ne to 
have additional facilities, which would mean an expenditure of about 
£10,000. The Council referred the matter to the Electric Light Com- 
с те will have а specia! meeting to consider the matter at an 
eariy 


London.—The Metropolitan Electric Supply Company 
has informed the Strand Board cf Works that a reduction would in 
future be made in the company's charges for the various premises 
occupied by the Board. | 


Ludlow,—A copy of the application of the Ludlow Cor- 
poration for а provisional electric lighting order appeared in 
Tuesday's London Gazette. 


Lye.—Mr. Warden-Stevens is to advise the District 
Council respectin ; the introduction of an electric supply scheme. 


Manchester.—On 24th inst. a Local Government Board 
inquiry was beld in the Town Hall into the a lication by the Cor- 
ration for sanction to borrow £200,C00 for electric lighting. The 
uty town clerk explained the proposals. He said the electricity 
undertaking of the Corporation had been in existence a little over 
five years, and at the present time there were 214,946 8-O.P. lamps 
connected, with 31,760 waiting to be connected. The Corporation 
was not yet in a position to connect this latter number, and would 
not be until additional plant now being constructed and authorised 
by the Local Government Board came into operation. The charges 
for the electric current at the present time were 54. per unit fixed 
charge, and for long hour consumers 1jd. per unit, and £7 per annum 
kilowatt. Du the four years and eight months ended March 
the ration placed into the reserve and renewai funds 
£34,245, and had handed over to the City Fund £26,694, making a 
total of £60,989. That sum extended over four years and eight 
months was equivalent to a rate of more than Id. in the E. The 
electricity undertaking of the Corporation had been a marked suc- 
cess, and it was interesting to note that whilst its success had been 
in ess the gas of the Corporation had been in no 
sense d. In fact, the on in connection with their 
gas und d over to the ratepayers per 
annum sums of money which had been equivalent toa rate of more 
than 4d. in the £. There was a great community of interest in exist- 
ence between the city of Manchester and the large number of urban 
districts surrounding the city, and that interest had existed for many 
years past in many shapes, as, for instance, in the supply of water 
and gas to these townships. From this feeling of mutual interest 
had probably arisen the demand that Manchester should also supply 
electric current to certain of these districts, and should d жы 
take to provide for the working of the tramways. The Corporation 
bad acceded to these demands, and the main object of the present 
application was to make provision for the districts of Levenshulme, Moss 
Side, and Withington. Negotiations were pending with other districts, 
and it was very probable that many arrangements would be entered into. 


He was instructed to state publicly that the price which the Oor- 
poration would for the electric current in the outside districts 
would be precisely same as they were now charging, and would 
continue to charge, in the city. The money which they were now 
seeking to borrow was not required solely for үс, demands, bat 
also to meet prospective requirements. The buildings and works 
included several sub-stations which were required as 


lately „ the Corporation should obtain increased borrow- 
ing powers. 


since 1893, Alderman Higginbottom said that when the new gene- 
yator was completed there would be plant available for 220, 000 
8-candle lamps. The number of lamps had increased during the 
past two years at the rate of 46,000 per м; and tbe present rate of 
emand was equal to, if not greater tbat. The new applica- 
tions for electric current averaged 12 per week. The average price 
for the current was one of the lowest in the kingdom, being 
98d. per unit. The arc lights in the street were supplied at the low 
price of 2d. per unit, and fature extensions of the arc light would be 
supplied at that price, or even lex. The Committee had decided to 
recommend the Council to do away with the present charge for meter 
rents, and this would mean a reduction to the consumers of about 
£2,000 per annum. This would do away with what had been felt to 
be a hardship to small consumers.—Oouncillor J. Phythian and Mr. 
C. H. Wordingham afterwards gave evidence in su of the appli- 
cation, the latter gentleman explaining the in detail. 
There was no opposition to the application. | 


Mirfield.-—Mr. W. H. Priestland has been engaged by the 
Mirfield District Council to take all necessary steps for obtaining a 
provisional electric lighting order. 


Motherwell.—Last week the Police Commissioners had 
under consideration a scheme of electric lighting for the burgh 
recommended y me consulting engineer, Dr. Kennedy. The osti- 
mated cost of scheme, allowing for contingencies, engineering 
charges, &c., is put down at between £23,000 and £24,000, which will 
provide private lighting, and also street lighting with 30 arc lampe апі 
400 32-0.P. incandescent lamps, and also a supply of motive power. 
The report was approved of. 


Newbury.—A memorial from residents asking the 
Council to provide electric light, has been referred to the Gas Com- 
mittee to report upon. 

Newton.— The District Council has decided not to take in 
hand the matter of electrio lighting at present, but to leave it to a 
private company. 


. Nottingham.—The applications for current during the 
past 12 months have been 670. The works are being considerably 
extended, and new mains beiog Jaid. At present the works are s 
to 2,200 H.P., but by the end of the year 400 H.P. more will be added, 
and when the extensions are completed, there will be 7,000 H.P. 


spite of much ition, resolved to apply to the Board of Trade 
for a pro order for electric lighting, bat a fortnight later 
thought it well, in deference to the wishes of a large number of peti- 
tioners, to first ask the company to give a tender for lighting 
with Welbach burners. Meanwhile a big ’ ‚ con- 

by the lately revived Ratepayers’ , Was and 
the electric lighting vehemently denounced. At the ordinary 


р 
meeting of the Council on 20th inst. the gas company's tender was 
considered, and from a report we have received, it seems that they 
are to be allowed to continue to light the town with the new burners 
and leave the lamps alight half an hour longer each night at the same 
price as under the old system. The Lighting Committee has power 
to act. 


Poplar.—The Local Government Board has replied to 
the Guardians that it will consent to the ment of the loan for 
the electric lighting of the workhouse g spread, as to £3,000 
over 90 years, and as to £6,000 over 15 years, or alternately the 
whole amount over 30 years. 


Rawmarsh.—A member of the Urban Council intends 
to propose that a Oommittee be formed to consider and recommend 
to the Council the best means of lighting the рак area with 
electricity under the provisional order recently o А 


Rugby.—The Urban District Council have issued the 
neceseary statutory notices of their intention to apply to Parlia- 
mení for a provisional order. 


Rassia.—A large new central station is being erected 
in the town of Kiew. The plant will comprise two Babooek- Wilcox 
boilers, two large steam engines, by Mesers. Schichau, of Elbing, 
Germany, and two 400-kilowatt dynamos by Messrs. Brown, Boveri 
and Oo., of Baden, Switzerland. | 

Nhoreditch.—O wing to increasing demand, the Vestry 
has given notice that it cannot guarantee to su new & 
until after December 3106, when the additional plant, which 
will з than double the present output of the station, will be 
available. 

The Vestry Technical Instruction Committee is starting a class of 
instruction in the theory of electric fitting. 

(Continued on page 637.) 
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THE GLASGOW MUNICIPAL ELEOTRIC 
| TRAMWAYS. 


(Concluded from page 598.) 
Тлкгко up the story at the point where we broke off last 
week, we will proceed to speak of the permanent way con- 


struction. In lay- 
ing out the ғув- 
tem fewer roadway 
difficulties have 
been encountered 
than arises in 
many towns, вате 
for the incident 
of the St. Rollox 
railway bridge. 
The roadway ів 
for the most part 
of considerable 
widtb, the par- 
rowest portion 
along the entire 
route being 31 
feet wide. At 
this point there 


may be occasional difficulties in operating quick traffic, 
because there is not sufficient road room outside the 
rails to accommodate ordinary vehicular traffic, conse- 


quently on two cars approaching each other from 
opposite directions, vehicles in order to avoid the on-coming 
cars will be compelled to follow the line of rails, and will 


thus tend to delay the oar behind. It is stated that the 


shortest distance between the outside rail and the kerb at 
any point on the system is 8 feet, but our impression, a 
hasty one, however, would ‘have made it about 6 feet, 


GENERATOR AND SWITCHBOARD. 


GENERAL VIEW OF ENGINE Room. 


or even less than that near St. Rollox Bridge. The 
difficulties experienced in this ‘direction, ihowever, will 


serve to demon- 
strate the peculiar 
advantages of eleo- 
tric tramways. 

The permanent 
way construction 
does not differ from 
the usual prac- 
tice employed 
at the present 
time. It is 
specially designed 
to meet the con- 
ditions of heavy 
traffic, and is in 
consequence of 
a very solid 
character. 

Firat of all, the 


road was excavated to a depth of 1 foot 1 inch, and on 
this a layer of “Portland cement” 6 inches thick 
was laid; on this concrete bed the rails were laid, and 


then there followed a grouting of bitumen and granite chips. 
.'The roadway between the rails and for a distance of 18 inches 
on the outside of the rails is paved with granite setts. The 


F 


, 
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guuge of the track is 4 feet 73 inches, a girder rail weighing 
100 Ibs. per yard being employed. The chief measurements 
of this rail are that it has a depth of 62 inches, the width on 
head is 14 inch ор roll, 34 inches overall, while the width of 
the base. is 64 inches. They are made in 45 feet lengths, 
and were delivered by the makers ready drilled for bonds, the 
diameter of the hole being 1,3;th inch. We understand that 
the jadvantage of 
as long a rail as 
possible being 
recognised by the 
makers, the latter 
portion of the 
track was equipped 
with rails of 60- 
feet lengths. The 
rails are held 
together by means 
of steel fish-plates, 
which weigh 48 
Ibs. per pair. They 
are 24 inches in 
length, and are 
provided with six 
bolt holes, the 
diameter of the 
bolts being 1 inch. 
At intervals of 7 
feet 6 inches steel 
tie-bars are em- 
ployed, the size of 
the bar being 2 
inches by ʒ th inch. 
Drain rails аге 
used at certain 
points. The rails 
are bonded to- 
gether by means 
of Daniel bonds. 
They are double 
copper bonds of 
0000 B. & 8, 
gauge, the lergth 
of each bond being 

2 feet 44 inches. 
In addition, the 
rails are  cross- 
bonded at inter- 
vals of 135 feet, 
the diameter of 
the cross-bond 
wire being the 
game ag that of the 
ordinary bonds. 

We made some reference in our last issue to the method 
of "ри {һе overhead wire. It will be remembered 
that the system is that known as cross suspension, the trolley 
wire being held centrally over the track by means of strand 


MoTOR ON AXLE, OPENED. 


wire stretched from side to side of the street. This is the 
general method adopted, but on а short section some three- 
eighths of a mile in length, the trolley wire is supported by 
double arm centre poles. For the most the cross sus- 
pension wire is attached to posts placed at the edge of the 


CARS IN A CROWDED THOROUGHFARE. 


kerb. They are fixed at an average distanse apart of 
120 feet, the total length of pole is 81 feet, and they are 
sunk in the ground to the extent of 6 feet 6 inches. The 
poles were drawn by the National Tube Works Company, of 
Dock Honse, Billiter Street, London, from extra heavy mild 
steel pipe composed of three sections. They were raked 
away from the vertical abont 8 inches to allow for the strain 
on the span wires. 
The span wire is 
ре а to the 
side poles through 
the intermedi 
of an insulator by 
means of an iron 
ring. At certain 
points along the 
route the side 
poles have been 
displaced by orna- 
mental rosettes 
attached to build- 
ings by means of 
four Lewis bolta, 
The span wires 
are supported in 
a kind of barrel 
arrangement from 
which they are 
insulated, more- 
over the support 
for the wire is 
insulated from the 
building. 
"Through the 
‘courtesy of Mr. 
Blackwell we are 
able to give draw- 
ings showing the 
details of the 
rosette. The 
trolley. wire is, of 
course, double 
throughout, and 
consista of 00 B. 
and 8. gauge 
copper, ing а 
conductivity of 
98 per cent. and 
a breaking strain 
of 6,000 lbs. The 
ears supporting the 
trolley wire are 18 
inches in length, 
and are soldered 
to it. As the trolley on the car is of a somewhat rigid 
character, the overhead wire is necessarily made more flexible 
than is generally the case with the side bracket suspension; 
moreover, as the trolley pole has practically no lateral play, 
it is incumbent to place the overhead wire in the centre of 
the track. In such a case & somewhat large number of Еп] 
wires are necessary at sharp curves ; but in spite of this 
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METHOD OF SUSPENDING MOTOR. 


the fact that wherever there is an overhead wire there must 


be a guard wire, the whole of the wiring is singularly neat 
and unobjectionable. The guard wires are of No. 6 B. B. 


iron wire, and are supported on separate guard wire spans 
placed about 6 inches above the trolley. If it were not no- 
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sary to aha protaction for telegraph and telephone wires, 
the overhead system would scarce be noticeable; as it is, to 


METHOD OF SUSPENDING WIRE TO BRACKET. 


afford immunity from accident necessitates a double system of 
wiring throughout. A noticeable point of difference from 


NC 


` 


The leading-in wires between the section boxes and the 
trolley wire are led down from the section box in a separate 
conduit to the nearest pole, and then up the pole and out on 
the suspension wire to the trolley wire. 

The feeders are placed underground, and have а section of 
5 square inch. They were manufactured and laid by Messrs. 
Siemens Bros. 

The power station is situated within half a mile of the 
northern terminus of the line, and adjoins the car sheds. 
There is, apparently, ample room for extensions, and one of 
the end walls is of a temporary character, and consists of 
corrugated iron. A chimney 100 feet high has been erected, 
and will, no doubt, accommodate a good deal larger. plant 
than is at present provided. The boiler room is by no means 
large, being 46 feet wide and 88 feet in length. There are 
at present erected two Babcock & Wilcox boilers, each of 
which will develop 250 H.P. They have a heating surface 


View oF ENGINE AND GENERATOR. 


English practice in overhead construction is in the method 
of suspending the trolley from the bracket arms. Oa the 
Springburn Road there is, as we have already mentioned, & 
short length of line where double arm bracket poles are used ; 
from end to end these double arm brackets measure 11 feet 
6 inches, and, as a matter of fact, project considerably 
beyond the centre of the track. The trolley wire is attached 
to this through the medium of a short length of cable 
arranged parallel with the arm; the precise method will, 
however, be seen on referring to the detail drawing. This 
arrangement obviously gives more flexibility than is obtained 
when the trolley wire is rigidly attached to the arm. The 
whole of the overhead work has been done for the Westing- 
house Electric Company by Messrs. Macartney, McElroy and 
Co., of London and New York. 

In accordance with the Board of Trade regulations, the 
line is divided into half-mile sections, which are fed from 
section boxes that are connected to the feeders. 

The section boxes are of cast-iron, the main cables being 
brought up from the conduits to the switches inside. In 
each section box there is a telephone, a set of lightning 
arresters is. also provided for protecting the cables 
from lightning. Each main feeder is also protected by fuses. 


of 2,580 square feet, and a grate area of 51 equare feet 
and are designed to evaporate 7,500 lbs. of water. Vicar's 


Fuse Box CrosEp (See box opened, p. 637). 


automatic stokers are employed. The whole of the steam 
pipes are in duplicate, and the appearance of the 
engine room is improved by them being placed under 
the floor. The exhaust steam passes into a Worthing- 
ton condenser, with water circulating round it, and is then 
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cooled in a Worthington cooling tower. If necessary, 


exhaustion to the atmosphere can be easily effected. The 


water, both for boilers and condensing purposes, is obtained 
from the city mains. 

It is, perhaps, worth while to give a short description of 
the condensing apparatus. It consists of horizontal com- 
bined air and cir- 
culating pumps in 
connection with a 
surface condenrer. 
The steam cylin- 
dera which drive 
both air and cir- 
culating pumps 
are compound. 

The condenser 
may be said to 
consist of two 
parts: the con- 
denser in which 
the exhaust steam 
of the main engine 
or engines is con- 
densed, and the 
tower in which 
the heated dis- 
charge water from 
the condenser is 
cooled to proper 
temperature, to be 

again in the 
condenser for the 
further condensa- 
tion of the exhaust 
steam. As this 
process is carried 
on continuously, 
only a very small 
supply of circulat- 
ing water is re- 
quired. 

The tower consists of a cylindrical steel shell open at the 
top, supported upon a suitable foundation, and having fitted 
at one side a fan, the function of which is to circulate a 
current of air through the tower and its filling. This filling 
consists of layers of cylindrical tubular tiling, which rests 
upon a grating supported by a brick wall extending around 
the circumference of the tower. The heated discharge 


VIEW or BOILERS. 


water from the condenser enters the tower at the side, passes 
up the central pipe, is delivered on the upper layer of tiling 
and over the whole cross-section of the tower by a distri- 
buting device consisting of four pipes, which are caused to 
rotate about the central water pipe by the simple reaction of 
the jets of heated water issuing from one side of each pipe 
after the manner of a Barker’s mill. The water thus 


WESTINGHOUSE CONTROLLER. 


delivered spreads over the outside and inside surfaces of the 
walls of the tiling, and forms a continuous sheet, which is 
presented to the action of the air. The tiling are placed on 
end in horizontal layers, one upon the other, and packed as 
closely as possible, the walls of each individual tile of each 
successive layer being disposed so as to come opposite the 
air spaces of the 
next lower layer, 
breaking jointe, as 
it were, the object 
being in this dis- 
position to break 
up both the cur- 
rents of air and 
water, 80 that the 
most thorough and 
extended contact 
will take place. 
If there are ten 
layers of tiling 
in a tower, then 
there are nine 
places, in addition 
to the original 
spreading at the 
top, at which 
there is a con- 
plete redistribu- 
tion of the water. 
It wil bə seen 
that each tile must 
rest on at least 
two, and possibly 
three, in the next 
lower layer. As- 
suming, however, 
that each tile rests 
on only two others, 
а given quantity 
of water, placed 
on any one tile 
in the top layer, will be divided over at least two tiles in the 
second layer, three in the third, four in the fourth, and so 
on, until i& becomes spread over 54 in the lowest layer on the 
grating. 

The air is distributed in an equally good manner, and there 
is а large, free area with equal facility for its passage upward 
over the entire cross-section of the tower. 'The heated water 
falling through the tower is cooled by three processes: first, 
radiation from the sides of the tower; second, the contact of 


WALL ROSETTE. 


cool air; and third, evaporation. This latter is! by far the 
most important, as the evaporation of a pound of water in 
this way carries off about 1,000 units of heat, and enables a 
pound of steam to be condensed in the condenser. As quite 
a proportion of the cooling is done by the first two processes, 
the evaporation of water in the tower must be lees than the 
water formed by steam condensed in the condenser. Conse- 
quently, the supply of circulating water is constantly/aug- 
mented, and requires no replenishing. The cooled water 
falls from the grating to the subsiding tank at the bottom, 
and is from there drawn by the condenser to perform con- 
densation again. 
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The tower which has been supplied to Glasgow is 12 feet 
diameter айа 81 feet high. It is filled with vitrified fireclay 
pipes, and is provided with a fan 84 inches diameter, to cir- 
ы the air through these pipes in contact with the warm 
water coming down from the distribntor at the top. 

. The engine room is 61 feet in length and 86 feet 
in breadth. There are already in position three sets of 
plant, which consist of M’Intosh & Seymour engines of the 
horizontal tandem compound type, direct coupled to 
Westinghouse generatora. At 200 revolutions per minute 
each of these engines will develop 800 H.P. The following 
are the principal measurements :—H.P. cylinder, 11 inches, 
L.P. cylinder, 22 inches, and the stroke is 24 inches. "They 
are governed by a fly-wheel governor placed on the expansion 
valve of both cylinders. ij 
As we have said, the generators have been built by the 
Westinghouse Electric and Manufacturing Company. They are 
of the standard railway type, compound wound, being over- 
compounded 5 cent. to allow for variations in engine 
and loss on main feeders. Oompensating cables 
batween the generators are not taken to the switchboard, but 
in every case there is a separate pedestal switch close to each 
dynamo. The generators are reputed to have an efficiency 
of 94 per cent., the combined efficiency of engine and gene- 
rator is given at 85 per cent. The details of the testa made 
show that the plant to run 24 hours at full load, and for 
half an hour at 50 per cent. overload. | 

The switchboard is of the ош pattern ; 
there are three generator panels and four feeder panels. In 
the centre of the board is a panel set apart for the Board of 
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Fuse Box Open. 


Trade instruments and the main recording instruments. At 
the back of the board the rheostats for the generators are 
placed, and are connected throngh the marble panels to a 
shaft operated by a wheel in front. The main ammeters and 
voltmeters are all of the Weston type. 


At the back of the board fhe bus bars and the main ter- 
minals are so arranged that the board can be added to 


ey without any alteration in the eristing arrange- 
men | 

There is no woodwork or combustible material employed 
in connection with the manufacture of the board, the ingtru- 
ments being mounted upon marble slabs in a framework of 
angle iron. 

It now becomes necessary to refer to the rolling stock, 
which, as may be judged from the illustrations, possesses 
some rather novel features. The equipment for the present 
line is to consist of 25 cars, 21 of which are to be single-deck 
type, and four are to be provided with outside seats, the latter 
being in the nature of an experiment. The majority of the 
сагв are 88 feet 6 inches in length, and the entrance is in the 
centre, the vestibule dividing the vehicle into two portions, 
one of which is reserved for smokers, the only penalty attach- 
ing to smoking being that there are no windows, borg! heed 
blinds being provided to protect ngers from wet. These 
cars are mounted on double bogies, which have a wheel base 
of 4 feet, the wheels being of chilled iron and 80 inches in 
diameter. The height of the cars inside, from the floor level, 


. approached the 


is 7 feet 94 inches, ventilation being secured by the monitor 
roof, which is furnished with side panes. The seating capacity 
of the large cars is 50 passengers. The double-deck cars 
are a good deal shorter than the double-bogie cars, and have 
a wheel base of 6 feet. The Westinghouse Company have 
supplied the electrical equipment for most of the cars, though 
we believe that supplied other makers does not differ 
materially from it. The Westinghouse apparatus for each 
car consists of two 39 Westinghouse motors each of approxi- 
mately 85 H.P. A series parallel controller is placed at each 
end of the car, and the chief feature of this is that it is possible 
by it to make the motors act as an electric brake. This is 


done by the handle being reversed to its fullest extent, and 


thereby engaging in a gearing which brings into operation a 
second spindle shown at the right-hand of the controller; 
this immediately has the effect of reversing the flow of 
magnetism in the armature of the motors, and causes them 
to exert a pulling effect on the wheels. The motors, 
in fact, become generators, and the carrent so produced is 
taken up by resistances. By increasing and decreasing the 
amount of resistance in the circuit, the braking action may 
be regulated at the will of the driver. There are also on 
the cars a main motor circuit switch, automatic circuit 
breaker, a out-out, and lightning arrester. 

The main fuse of the car is an ingenious arrangement. 
We have illustrated the box in which it is carried. The fase 
consists merely of a copper wire placed in position in the 
box, and upon the lid being closed, two copper bands, 
carried on discs, the edges of which are shown a 25 
jecting from the box lid, are jammed on to it. When 
the fuse is b:own the lid is pulled open by the handle shown, 
and the two ends of the fuse are usually found adhering to 
the copper bands. The chief feature is the ease and rapidity 
with which а fuse can be replaced. Each car is fitted with 
a Vandorn coupler and the usual pedal sand box ; there is, 
in addition, a collision fender made of angle iron, and a life 
guard in the form of a wire cradle. 

It is proposed that the service of eleotric cars shall b» one 
of 2) minutes, and fixed stopping places being arranged 
every 220 yards, the average speed per hour, including stops, 
being 7 miles. А 

It should be mentioned that the work has been carried 
out to the plans and under the supervision of Mr. John 
Young and Mr. Clark. As we have already pointed out, the 
репера contractors for the work were the Westinghouse 

lectric Company, Limited, and the princi sub- 
contractors were Mr. Robert Blackwell, Messrs. ney, 
McElroy & Oo., and Messrs. Siemens Bros. 


ELEOTRIO LIGHTING NOTES. 


(Continued from page 682.) 


Stourbridge.— Last week the Urban Council appointed 
the “Electric Powers Committee to promote the application for a 
provisional order for electric lighting, with power to employ and con- 
sult an electrical engineer for the purpose. | 


Swinton.—The Swinton and Pendlebury Distriot Council 
have decided to promote a provisional order for supplying electricity 
forlighting and tramways. A Committee has been appointed to 
instruct the Parliamentary agent to proceed with the order. 


Tobermory.—The Burgh Commissioners have received а 
letter from the Acetylene Gas Generator Company with reference to 
the lighting of the borough, but will allow it to lie on the table 
meantime pending a consultation with Mr. Yorke, electrical engineer, 
as to the advantages of the electric light. Mr. Allan, of Aros, has 
arranged with Mr. Yorke for an installation of the electric light at 
Aros House, Baliscate House, and the residence of Mr. Weston, the 
estate manager, at a cost of £700. 


Totnes.—Messrs. Handcock & Dykes, electrical engineers, 
of Westminster, who intend to acquire the Totnes town mills and 
their water supply for electric lighting to supply the town, have 

wn Council, who have et not to oppose the 
firm DE & provisional order, subject to conditions being mutually 
arrange | 


Uckfield.—On Monday evening the Uckfield Rural Dis- 
trict Council had before them an application from the Orowborough 
Gas Company for resolutions to be passed by that body favouring 
the company's endeavours to obtain a provisional order for powers to 
Supply electricity throughout the rural district of Uckfield. The 
Oouncil refused to accede to the request on the ground that it would 
give the gas company a monopoly throughout the district. 
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 Warrington.—The lighting of the borough by electricity 
has been under the consideration of the Sanitary Works Committee 
and the Electric Lighting Sub-committee, and Mr. A. H. Preece has 
been requested to prepare a scheme. 


Wellingborough.—The Highway Committee recently 
recommended the Council to consider the question of a refuse 
destructor with a view to using the same for electric lighting, but 
the Council last week deferred the consideration of the matter, it 
being stated that very shortly the town would have to provide for 
dealing with the refuse. 


. Weston-super-Mare.—1t is understood that subject to 
the approval of the Oouncil it has been agreed by the Lighting Com- 
mittee to lease a provisional order to the Electrica] Power ibu- 
tion Company for а period of 10 years, after which the Oouncil will 
have the option of purebasing the electric light installation at a fair 
valuation on giving 12 months’ notice. It is farther stated that the 
prico ре fixed lamp is expected to work out at about 24d. per 

! Trade unit, and a guarantee is arranged for that the total 
cost shall not under any circumstances exceed 2jd. For private 
lighting the charge will, it is said, be 8d. per unit for the firat hour 
aud 2d. afterwards. All specifications, plens, and machinery, &c., 
are to be approved by the consulting engineer, the company agreeing 
to pay all the costs erto incurred in obtaining the provisional: 
order and any fees due to the consulting engineer. These are, briefly 
stated, the conclusions believed to be arrived at. It is thought that 
а local syndicate will bly appeal to the Board of Trade, as they 
were first in the field for the town’s provisional order, and it is also 
stated that the syndicate are prepared to offer as reasonable terms as 
any other negotiating parties. 

Whitehaven.—It is stated that the electric lighting 
undertaking is making rapid progress. With the applications now 
received for current, the plant at the lighting station will be pretty 
well occupied during the winter. Five dynamos are already required, 


with a sixth as а stand-by. In the spring tbe recent purchase of 


adjoining property will be utilised for the purpose of cxtension. Two 
new boilers will be put in, and there be a very considerable 
addition to the generating plant. 


Wermit.— With reference to our note of October 14th 
rng the lighting of Wormit, near Dundee, the British Illu- 
minating Company, of Edinburgh, write as follows:—'' As your 
notice conveys an erroneous idea, kindly allow us to state that the 
village is to be lighted in the first instance by a steam plant which 
will be complete in itself. Mr. Stewart, however, intends building 
a windmill, which will be used for charging the accumulators belong- 
ing to the installation, which will enable him to form an idea of its 
capabilities before going further in the matter. We might point out 
that he intends moving his works to Wormit, and the generating 
plant will be on his works, so that we may reckon on a very high 
plant efficiency.” | 


ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


. meeting of the она Council the 
urposes reported the receipt ої a m 
Mr. H. Reason with reference to an application by the Bu Ries. 
trie Traction Company to the Board of Trade, for an order under the 

ht Railways Act, to supply electric tramways in a part of Sussex, 

uding Brighton, and requesting an interview for representatives 
to discuss the matter. It was resolved that in the opinion of the 
committee the Council should themselves undertake the construction 
and working of tramways in the borougb, and that Mr. Reason be 
informed that they do not deem it advisable to entertain the scheme 
of the British Electric Traction Oompany. It was further resolved 
that in the event of the above resolution being approved by the 


Council, the town clerk do communicate the purport thereof to 
ар) companies and x E tor ea 


persons having submitted proposals for con- 
tramways and railways in Brighton. Alderman Reeves, 
in m the confirmation of the committee's proceedings, said 
they had resolved to oppose the company's application to 
the fullest extent, and for very many reasons. They had a 
strong opinion that the Light Railways Act was never passed 
with the intention of enabling companies desiring to make profit to 
go into towns, but to pive outlying rural districte facilities for 
conveying to railway stations or some neighbouring town. 
They had also the strongest objection to any company obtaining the 
wer to deal with the streets. There could be no question that if 
ramways were to come in Brighton the Oo on could give 
better facilities to the public. He took it that possibly they would 
not have moved so quickly in the matter as they were now prepared 
to do but for the applications from private companies. They could 
not act the part of the dog in the manger. These companies were 
patting them to great expense in defending themselves in the House 
of Commons, and no doubt the effect would be that next year there 
would be before the Council a definite scheme for tramways in 
Brighton. The resolution was agreed to. 


Carlisle.—The General i Committee has received 
a letter from Messrs. Pritchard & Oo., Birmingham, containing the 
proposals of the promoters as to the construction of the tramwaye, 
and a deputation has waited upon the committee with respect 


Clontarf.—At a recent meeting of the Clontarf Commis- 
missioners letters were read from the Board of Trade, and their 
inspector, Sir Francis Marindin, relative to the application ‘of the 
Tramways oer rm for ssion to increase the speed of their cars 
on the Clontarf line. some discussion, in the course of which it 
was remarked that 12 miles an hour during day time, and 10 miles an 
hour at night would not be Hj saint as excessive speed, it was 
ordered tbat the matter be again brought before the Board. 

It seems that the Dublin Southern Tramways Company has акей 
the Board of Trade to holda local inquiry on the subject of the 


8 | 
Dewsbury.—The Corporation electrical engineer, Mr. O. M. 
Jonas, ia preparing plans for a system of electric trams for the 
municipal borough and the districte of Heckmondwike and Ravent- 
thorpe. Next month an application is to be made by the British 
Electric Traction Company, Limited, London, under the Light 
Railways Act, for powers to construct lines in the The 
Dewsbury Corporation, however, has decided to oppose the com 
and also to ask neighbouring authorities to join them in pro ^ 
local scheme. The company's engineer bas been in the d 
several times dede da and the application is likely to be proceeded 
with. Powers are to be asked for to construct lines from Dewsbury 
to Cleckheaton, a distance of about 5 miles, in one direction ; and 
also for Dewsbury to Ravensthorpe, a distance of abont 2 miles in 
another direction. If the company’s application is granted the over- 
head system will be adopted, and it is said tho work will be pro- 
ceeded with at once. 05 of the districts through which 
the lines will pass is up в of 100,000. There is a system of steam 
trams from Dewsbury to Gomersal, the distance between these two 
places being about 5 miles, and the local company has been 
approached by the British Electric Traction Oompany with a view to 


the latter g over the concern. 
Dudley.—A special meeting of the Dudley Town Council 
was beld on Mon evening for the purpose of considering the 


proposal of the British Electric Traction Company to take ovet the 
tramway from Dudley Btation to the borongh boundary, electrically 
equip it, and so make acontinuous electrically worked line from Dadley 
to Stourbridge. A communication was read from the company stating 
that they were desirous that the line through Dudley should be 
transformed with a view of their being able to supply a through 
service concurrent with the service through Brierley Hill to Stour 
bridge. The present, the company considered, was a most opportune 
time to do the work, seeing that they bad now all the workmen and 
materials on the spot. The Stourbridge section, it was stated, would 
soon be completed. The Council gave its consent conditionally. 


placed contracts with Messrs, Grondona, Oorri & Oo., of Milan, for 
two special railway carriages arranged to receive the battery, &., 
with Messrs. Schuckert & Oo., of Nuremburg, for the necessary 
electromotors, controllers, and other apparatus, and with Messrs. 
d. Hensemberger, of Monza, for the supply and maintenance of 
two complete batteries and accumulators. 


Limerick.—The Corporation last week decided to refer 
the Limerick Electric Tramways Companya scheme to a committee 
of the whole house. Messrs. O'Oonnor Dudley, solicitors, Dublin, 
have postponed their application for a like scheme, as nothing vould 
be done until the Spring Assizes, and their principals did not think 
a tramway scheme would pay unless in conjunction with one for 
supplying electric lighting to the city. 


Liverpool. Pursuant toa resolution of the Tramways сш 


Е 


Brodie bas issued a report. He remarks that in connection with 
construction of the new lines, and the reconstruction of the 
lines generally to suit the requirements of electric traction, 
been customary for the Health Committee to pave tramway 
from kerb to kerb at the same time as the tramways 
and as the estimates for paving works to be executed 
Committee during the ensuing year are now being 
desirable that the Tramways Oommittee should 
decide which of the newly authorised lines are to 
so that the Health Committee may be enabled to incl 
estimates the cost of the street, works outside tramway limits, 
will be a charge on paving capital acoount. The committee 
doubt desire that in addition to the Aigburth Road an 
Road extensions, the Smithdown Road extension should be 
with at an early date, and еге lines can be readily 
without materially interfering with the еи lines of 
After a careful consideration of the streets of Li and the 
lines of tramways generally, it appears to the city engincer thst 
in the other districts of the city, at any rate, it will always be 
necessary to maintain certain of the main lines of байс 
through the principal thoroughfares radiating from the business 
centre cf the city to the outskirte. These trunk lines constitute è 
very large proportion of the total mileage of the existing tramwsyt, 
and he is of opinion that the most convenient course to would 
be to reconstruct these main lines in such an order as effect 
the greatest saving in maintenance charges. The Tramways Com- 
mittee should, if ble, now decide how much of the existing 
tramways are to be reconstructed for electric traction daring the 
ensuing year, and the city engineer, after carefully considering tbe 
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condition о? the lines, has come to the conclusion that the 
following are those which should first receive attention—Weet Derby 
route, from West Derby to Moss Street; Stanley Road route, from 
the city boundary to Commutation Row ; Kensington route, from Old 
Swan to Moss Street; Walton route, from Spellow Lane to the Old 
Haymarket. It would probably be found convenient to continue the 
Smithdown Road route along Parliament Street to the Park Lane 
electric line, leaving the reconstruction of the existing lines in Grove 
Street, Oxford Street, and Mount Pleasant, until Parliamen 
poa are obtained for the laying of a double line throughout this 
gth. Mr. Brodie understands that probably 12 months will 
elapse bfore the new station to bs erected in Pumpfields 
will Ue so far completed as to be able to supply electric power in 
süffücient quantities for working these lines by electricity, but it 
is pointed out that when these lines are reconstructed they will 
be available for horse traction in the same way as the Dingle route is 
worked at the present time, and, further, it would not be necessary 
fo erect any or overhead work until the electrical power 
becomes available. In these recommendations the city engineer has 
adopted on the outlying lines will be 
the overhead electric trolley system, but should any other system 


ensington route, 


office as Lord Mayor. Since the Council adopted, mentally, 
the overhead trolley system, great diversity of opinion has been 
wiedom of the on various 


locally рн аз аы гн си. 
grounds, ап alarmists" are bringing a r strongest 
arguments as to the dangers of overhead electric wires. 


Manchester.—The City Council on Wednesday 
a series of resolutions which mark the first formal steps in the direc- 
tion of acquiring the tramways and working them under the Cor- 

ration. The town clerk was authorised to serve notice upon the 
Carriage and Tramways Company, them fo sell 
to the Oouncil certain portions of their und А er with 
the plant. The Oo have already practically deci to adopt 
the overhead wire system for working the cars. | 


Merthyr.—An exhaustive inquiry was held at Merthyr 
last week by Lord Jersey and Colonel Boughey, Light Railway Com- 
missionere, the light гала hig erar Merthyr Dowlais 
and Cefn. The promoters are the British Electric Traction Company. 
After evidence for and against, Lord Jersey said it would appear 
that the local authorities and the public considered 
railways would be an advantage, and they would be prepared to re- 
commend to the Board of: e that an order be issued. 


Traction Oompany, and is for vrovision ofalight railway or 
tramway through the districts of Rochdale, Castleton, Middleton, 
Ohadderton, and thence into Oldham. The various Corporations 
interested were represented. The proceedings were private. The 
various clauses in the order were gone through, and arguments 
heard on disputed ропа Bo far аз the Oldham part of the 
scheme is it is understood that as the result of the pro- 
ceedings the promoters, who were represented Tn В. Morse, are 
to have the powers to make the line as proposed four hundred 

into Oldbam, but the powers are not to be exercised for a od of 
two years, and the Corporation intend to goto Parliament for powers 
in the meantime to construct the line themselves. 


Twickenham and Hounslow.—The рр of the 
Drake & Gorham Electric Power and Traction , of which 
notice was given to the District at their last 
meeting, is to run a light electric railway from the foot of Richmond 
Bridge, through the populous and new district of Bt. Margaret a, 
thence to Twickenham and through Whitton to a terminus near the 
main thoroughfare at Hounslow, a distance in all about six miles. 
It would connect two very populous centres, and afford a means of 
through, cheap, and speedy communication from Hounslow to 
Richmond. A large portion of the line, however, will pass through 
undeveloped, and open garden land, and it will run directly outside 
the gates of the e Government Military School of Music at 
Whitton, which may incur opposition on the part of the War Office, 
who are anxious for as much quietude as possible for the students. 
A part of the line is also within a short distance of the Government 
Observatory at Kew, and will be quite as near to the establishment 
as was the abandoned proposal for an electric railway line over 
Richmond Hill to Kingston, promoted by the West Metropolitan 
Tramway Company, and to which it was intimated objection would 
be raised on the ground that the electric currents might interfere 
with the working of the apparatus at the Observatory. As the 


Government intend extending the of the Observatory, it is 
quite feasible that any objections would bs urged with double force. 
The construction of а Jias from Brentford through Isleworth and so 
on to Twickenham and Hampton Court, has been mooted, but a great 
portion of this line would run near the Observatory, although on the 
other hand, part of the new line from Kew to nslow is almost 


as contiguous to that establishment as the Richmond Hill route would 
have been. 


Mens 
Wallasey.—The question of the purchase by the Wallasey 
Urban Council of the tramways of the district now owned 
by a private company was practically settled at the close of last week, 
when a meeting of ratepayers by a majority approved of the Council's 
on to promote a Bill in the next session of Parl{hment. 
Electrical equipment is suggested. The cost of the tramways pur- 
chase is £102,000. In this connection the expenditure estimated 
by the Electrical Committee is £9,800, and the profit of th» first 
year’s working, it is stated, will be £304, A poll has been demanded | 
and is to be taken for testing the views of the ratepayers at large. 


TELEGRAPH AND TELEPHONE NOTES. 


the only alternative to which cable is 
lines running through Java. From the above half. 

see, however, that daring the period of renewal of “ dupli 
cab'e between Banjoewangie and Port Darwin, comm on with 


the 
Chancellor of the Exchequer he describes as being " more or less 
unreliable.” | 


Huddersfield Telephones.—The Postmaster-General has 
informed the Corporation that he will be prepared to grant that body 


& telephorie license on tbe necessary powers nted them 
Parliament. A condition of the ligense is that 1 oe nie 


Manchester Telephones.— Yesterday a deputation from 
the Manchester Оо was to interview the Postmaster- 
General in regard to tke telephone question so far as concerns Man- 


Telegraphic Interruptions and Repairs :— 


West Indies— 

Bt. Lucia-St. Vincent .. Sept. 24th, 1808 ... 
Amason Compeny's cable— 

Oable beyond Gurupa... June 8th, 1898 „ - 
Bolama-Biseao ies .. June 3186, 1898. eae 
Gibraltar-Ta .. Oct, 18th, 1898 „. - 
Saint Louis du Benegal- 

Fernando de Novonha ... Oct. 17th, 1898. 
Pernambuoo-Oeara ... ... Oot, 19th, 1898. 

LANDLINES. 

Majanga-Tananarive ... Oot. 24th, 1898. ... Oct. 25th, 1898. 
Maulmein- kok... * Oot. 24th, 1898 .. Oet. 25th, 1898. 
Baigon- ses . . Oct. 20th, 1898 .. Oct. 20th, 1698. 

Chinese soldiers are rted to have cut the telegraph wire between 
Lukochiaou and , near Pekin. 


The Telephone Committee's Ropert The report of 
the Select Committee on Telephones has as а Blue-book, 
together with proceedings of the Committee, the minutes of evidence, 
and an appendix. The . with in 
the ELBOTBICAL Битни. minutes of evidence now published 
occupy no fewerthan 476 pages. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barrow-in-Furness.—November 14th. The Corpora- 
tion invite tenders for the supply and erection of cast-iron lamp 
columns, arc and incandescent lamps, automatic switches and fittings. 
Messrs. Kincaid, Waller & Manville, consulting engineers. See our 
“ Official Notices" this week. 


Bilston.— October 29th. Tenders are, according to an 
exchange, being invited for the construction а рты алы арыш 
communication between the Bilston waterworks pumping on at 
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the Bratch and the Town Hall at Bilston, with the necessary receiving 
and transmitting instruments, and also the setting up of electric 
recording apparatus in the reservoir at Goldthorn Hill, with com- 
‘munication wires from the recording apparatus to the pumping 
station at the Bratch, and aleo to the Town Hall, Bilston, for the 
Bilston Urban District Council Plans snd specification, may be 
seen at the offices of Mr. Baldwin Latham, M. I. O. E., engineer for the 
works, 13, Victoria Street, Westminster, S. W., and also at the office of 
Mr. John D. Wassell, clerk, Town Hall, Bilston, and the form of 
tender may be obtained on application to the Engineer or to the 
Clerk, on deposit of £5, which will be returned to all persons making 
a bond fide tender. 


Edinburgh.—November 14th. The Council want tenders 
for the supply of marine boilers and mechanical stokers and engines 
and dynamos for the electric light station in McDonald Road. Con- 
sulting engineer, Prof. A. B. W. Kennedy, 17, Victoria Street, B. W., at 
whose office specifications and drawings may be seen. Bee our 
“ Official Notices” this week. 


France.—November 8th. Tenders are being invited 
until November 8th by the French Pcst and Telegraph Authorities 
in Paris for the supply of four lots of telephone cable, and until 
November 10th for 46 kilometres of gutta-percha insulated electric 
cable and 50 kilometres of paper insulated cable. Tenders are to be 
sent to Le Bous-seorétariat d'Etat des Postes et des Te таре, 
Rué de Grenelle, 103, Paris, whence particulars may be obtained. 


Ghent.— October 29th. The Ghent Municipal Council 
is inviting tenders for the installation of the electric light at a new 
theatre. The work, says Daily Tenders and Contracts, has to be 
completed by June Ist, 1899 (a fine being imposed for every 
addi day to completion), and maintained for 12 months. Labour 
clause. The contract includes the supply and delivery of 1,387 


registered, addressed 
i by October 27th. 
The tenders will be opened at 11 a.m. on October 29th. 

Great Yarmouth.—November 2nd. The Electric Light- 
ing Committee is inviting tenders for the supply of coals to the 
electricity works for & period of 10 months from November 10th. 
Specifications at the office of the Borough Surveyor, Town Hall. 


Hanley.—November 14th. The Corporation is inviting 
tenders for the erection of a refuse destructor. Particulars from 
Mr. J. Lobley, borough engineer. 


Harrogate.— The Corporation wants tenders for the supply 
of 18 cast-iron arc lamp poles, 18 feet long above ground, fitted with 
Hyde Park carriers. Borough electrical engineer, Mr. Geo. Wilkinson. 
Bee our “ Official Notices” October 21st for particulars. 


Hornsey.—November 7th. The Urban District Council 

is inviting tenders for the supply and erection of electric lighting 

lant for its Central Public Library in Tottenham Lane, Hornsey. 

articulars, &c., from the Council's engineer, Mr. E. J. Lovegrove. 
Bee our “ Official Notices " this week. 


Iadia.— November 28rd. The East Indian Railwa 
Company is desirous of introducing electrically- controlled Ы 
instruments on their system, and invites proposals from makers only 
for the supply of: For single line—18 instruments for nine blocks; 
for double line—80 instruments for 41 stations, and six spare instru- 
ments. Particulars from Mr. A. P. Dunstan, secretary, Nicholas 


Manchester.—November 8th. The Corporation is in- 
viting estimates for the of an extension of the system of 
underground telephone pipes, with other appurtenant works. For all 


rticulars and drawings apply at the City Surveyor's Office, Town 
Hall, Manchester. 


Middlesbrough.— November 29th. The Electric Lighting 
Committee is inviting tenders. for the supply and erection of 
Lencashire boilers, and boiler house t, slow speed steam dynamos 
and accessories, condensing plant and pipe work, overhead travelling 
crane, switchboard and instruments, accumulators, supply and laying 
of cables, metera. Specifications, &c., from the consulting engineer, 
Mr. Robert Hammond, 64, Victoria Street. See our Official Notices” 
this week for further particulars. 

Morecambe.—October 31st. The Electric Lighting 
Committee is inviting tenders for Lancashire boiler, continuous 
current steam dynamo (180 kw.), two 40-kw. transformers, switch 
panels, switches, Фс. Electrical engineer, Mr. O. Е. Parkinson. See 
our Official Notices” October 21st for details. 


Morley. — October 31st. The Morley Industrial Co- 
operative Society is inviting tenders for the wiring, &c., of its new 
buildings in Queen Street. 

Redditch.—The Urban District Council is wanting 
proposals from firma of contractors who would undertake the wiring 
of consumers’ premises on a hire purchase or deferred payment 
system. See our Official Notices this week for further particulars. 


Southampton.— November 16th. The Committee ot 
Visitors of the County Lunatic Asylum, Knowle, near Fareham, is 
inviting tenders for the supply of two engines and dynamos equal to 


an output of 24,000 watts each, together with all necessary washing 
1 lathe, drill, motors, lamp installations, &c., required in 
connection with the centralisation and increase of the light, heat, 
and power generating plant. See our “ Official Notices” October 7th 
re specifications, plans, &. 


Spain.—November 8th. The Spanish Post and Telegra 
Authorities in Madrid are inviting tenders until November 8th for 
the concession to establish and work a telephone exchange in the 
town of Cuenca. Particulars may be obtained from, and tenders to 
be sent to, La Direccion-General de Correos y Telegrafos, Madrid. 


Tunbridge Wells.—October 27th. Tenders are being 
invited by the oration for the electrico wiring and fitting of 
10, Oalverley Parade, for electric lighting, for the Corporation. 
Particulars at the Electrica] Engineer’s Office, Town Hall. 


Toronto (Canada).— November 9th. The Toronto 
Beard of Control is, acoording to Daily Tenders and Contrads, 
inviting tenders for a complete installation of electric lighting plant. 
Tenders will also be received for the various portions of the work, 
vizs.: 1. Engine чырае 2. Countershafts and pulleys. 8. Belting. 
4. Boilers. 5. Feed pumps and condensers. 6. Water and steam 
piping. 7. Economisers. 8. Dynamos and station electrical appa- 
ratus. 9. Arc lamps. 10. Mast arms and lamp attachments. 11. 
and overhead circuits. 12. Oonduits and cables. Plans and specif- 
cations seen, and forma of tender obtained, at the office of the City 
Engineer, Toronto. The specifications for items Nos. 2, 3, 5,6, and 7 
may be withheld until the remainder of the apparatus is decided 
upon. A deposit in the form of a marked cheque, payable to the 
order of the City Treasurer, to the amount of 24 per cent. of the 
value of the work tendered upon, must accompany each tender. 
Tenders, bearing the bond fide signatures of the contractor and his 
sureties, to the Ohairman of the Board of Control, City Hall, 
Toronto, Canada, by noon on November 9th. 


Wimbledon.—November 7th. 'The District Council is 
inviting tenders for the supply, delivery, and erection of transformers 
and accessories. В „ from Mr. А. H. Preece, 99, 
Victoria Street, SW. See our Official Notices October 14th. 


Roumania.—November 8th. The General Direction of 
the Roumanian Posts and and Telegraphs in Bucharest is шїн 
tenders until November 8th for the supply of 60 tons of gal 
steel wire, 2 mm. diameter, and 16,000 small porcelain in 


CLOSED. 
Belfast.—The Corporation has aocepted the tender of 
5 Coates & Co. for the supply of an additional mechanical 
ег. 


Bexhill.. There was quite a large number of tenders 
submitted to the District Council for the various works connected 


af 
dynamos, &c.; that of the Chloride Electrical В 


Syndicate, for 
the supply of accum The British Ins Wire Oompany 
will supply the cables and arc lamps, &c., but the contract for the 
switch has not yet been given out. 


Bolton.—The Corporation has Jnnt Roe pese the tenders 
for the supply of machinery and plant in on with its electric 
trolley tramway scheme. It is stated that the scheme will cost 
£250,000. There will be 70 cars, 30 miles of single track, and а 
seven minutes’ service. The contract for the supply of two con- 
tinuous current generators, with Musgrave engines and boo 

srs. Mather & Platt, that for the cables has gone to 
the British Insulated Wire Company, while the British Thomson- 
Houston Company will supply the switchboards, &. 


Dewsbury.—The Corporation has асое the tender of 
the Oallender Oable Construction Company, London, at 
£1,306 10s. 1d., for the extension of the electrical cables to Oxford 
Road, James Btreet, and other streets in & residential portion of the 
town. 


. France.—The French Post and Telegraph Authorities in 
Paris have just divided a contract for 128 kilometres of paper insa- 
lated electric cables between Messrs. Aboilard & Uo., of Paris, and 
the Société Alsacienne de Construction Mécanique, of Belfort. 


Gloucester.—At the meeting of the Gloucester City 
Council on Tuesday the tenders were considered for the erection of 
electricity works for Gloucester, and that of Messrs. J. Gurney and 
Sons, of Gloucester, was accepted at £7,676. This was higher than 
the lowest tender by £376, but it was accepted because Messrs. 
Gurney guaranteed completion in nine months. The highest tender 
was £10,774. It is hoped to have the works running the electric 
light installed by October next. 


Plymouth.—We understand from an exchange that there 
were 16 tenders submitted to the Corporation for the supply of an 
enclosed (ironclad) continuous current motor, shunt-wound, for 
10 B.H.P. at 850—950 revolutions, for 520-volt circuit, complete with 
spare armature, starting switches and resistances. They varied from 
£88 odd to £205, and the lowest was accepted, viz., that of the Newton 
Electrical Works, Limited. 
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Roumania.—T'wo tenders, both German, were submitted 
to the municipal authorities of Braila, Roumania, for the supply of 
electrical energy for lighting purposes in the town, the lowest being 
that of the Helios Company, ot Ehrenfeld, Cologne, who quoted 693 
centimes per kilowatt-hour for private electric lighting and 34f 
centimes for the public lighting. 


аа —_— 


FORTHCOMING EVENTS. 


Friday, October 28th.—At 5 p.m. Physical Society, at the rooms of 
the Chemical Society, Burlington House. Agenda: (1) 
(1) "Thee Hepetition of at. by W. = Pidgeon. M. A.; 
2) * Repetition of an Experiment on the Magneto- 
c Phenomenon discovered by " Prof. 
Silvanus P. Thompson, F. R. B.; (3) "The Magnetic 
Fluxes in Meters and other Instrumente," 
by Albert Campbell, B.A. 


Thursday, November Srd.— At 8 p.m. Chemical Society. Papers to 
be read: — A Determination of the Equivalent of 
by George Dean, B.A. ; Note on the Action 
of Light on Platinum, Gold, and Silver Ohlorides,” by 
E. Sonstadt ; ''Methanetrisulphonic Acid," by E. H. 
B.Bc. ; A Composite Sodium Chlorate Orystal 
in which the Twin Law is not Followed,” by W. J. 
Pope; On the Composition of American Petroleum,” 
by Sydney Young, D.8c., F. R. S.; On the S:sparation of 
Normal and Iso-heptane from American Petroleum,” by 
F. Е. Francis, B.8c., Ph. D., and Sydney Young, D. Sc., 
F. R B.; “On the Boiling Points and Specific Gravities 
of Mixtures of Benzene and Normal Hexane,” by D. H. 
Jackson, M. A, and Sydney Young, D. c., F.R 8S : “On 
the Action of Faming Nitric Acid on the Paraffins and 
other Hydro-carbons," by Е. E. Francis, B.Sc., Ph. D., 
and Sydney Young, D.Sc., F. R. B. 


Taesday, November 8th.—Paper on “The Extraction of Nickel," by 
5 2 O. berts - Austen, O. B., F. R. S., Assoc. 


Thursday, November 10th.— Institution of Electrical Engineers. 
Opening meeting for the session. Paper by Prof. 
B. P. Thompson on “ Rotatory Transformers.” 


Wednesday, December 7th.—Institution of Electrical Engineers. 
Annual Dinner, Grand Hall, Hotel Cecil. 


NOTES. 


The Empire and Telegraph Cables.—In view of the 
tension at present existing between this country and France, 
we venture to repeat a warning which will now, perhaps, 
carry more weight than it did at the time it was written. 
The following is the extract referred іо :—“ We quite 
with the opinion ex that the present cables which 
pass through the Mediterranean would probably be rendered 
useless in саде of warlike complications, as this did actually 
happen during the Egyptian war; but we would go still 
further, and point out that the same objection applies with 
equal force to several sections along the proposed буре route, 
which, in places, would necessarily have to lie in very shallow 
water, and where they could be easily cut by the enemy. 
Take, for example, the section which would pass off Brest, 
where, for more than 150 miles, all the existing lines to Africa 
and the East are in water of leas depth than 100 fathoms; 
and through this dangerous belt it is now seriously pro 
to lay a strategic cable! In the case of the Pacific scheme 
any such danger is quite avoided.” That our views were well 
founded has been proved by the evidence given before the De- 
partmental Committee which recently investigated the claims 
of the all-British " cable vid the Cape to Australia. One of 
the members of this Committee was Sir. J. C. Ardagh, 
Director of Military Intelligenoe, and in a report of the 

ings we read the following: —“ Sir Daniel Cooper 
New South Wales) and Mr. Playford (South Australia), but 
more especially the latter, were at first disposed to view their 


existing lines (two to Port Darwin, and one to Roebuok Вау). 


as quite sufficient for all purposes, though they would have 


liked another line added to this route. This satisfao- 
tion on their part with existing arrangements was, however, 
promptly dispelled by an intimation from Sir. J. C. Ardagh, 
г presenting the War Office, that in the event of our losing 
Egypt, or anything happening in that country adverse to our 
interests, the cables to Australia, India, and the East 
geuerally, would be cut at once.” Bearing in mind 
the scheme of action of the French fleet recently 
outlined bv Admiral Fournier, it is clear that the cables 
passing off Brest and those through the Mediterranean 
cannot be relied on in war time. It seems a great pity that 
an object lesson, such as the severance of our telegraph com- 
munication with the rest of the world.would afford us, is 
necessary to convince Her Majesty's Government that the 
present system of cable connection with Australasia, India, 
20 China is quite inadequate, and has absolutely no strategic 
value. 


Magnetic Disturbances and the Loss of the 
“ Mohegan.” —With reference to the conjecture that the 
reason for the ss. Mohegan being so far out of her pro 
course was magnetic deflection of the compass. Prof. A. W. 
Rucker has written to the Times, showing the improbability 
of such a theory being correct, in the following words :— 


As 5 that the wreck of the Mohegan may have been 
due to al deviation ofthe compass is again referred to in a letter 
which appears in your columns to-day, you will perhaps allow me to 
point out that such deviations are more likely to ooour on land, where 
the needle may be within a few feet of the disturbing cause, than at 
sea, where they must be separated by a greater or less depth of non- 
magnetic water. During the magnetic survey of the United Kingdom, 
carried out by Dr. Thorpe and myself, observations were made at 12 
places in Cornwall. Of these Lisard Down, Porthallow, and Falmouth 
were the nearest to the scene of the disaster, and at all of them the 
deviation of the compass from the normal magnetic meridian was 
extremely small The largest disturbance of this kind which was 
observed in Cornwall occurred at St. Levan, near the Land'a End, 
and only amounted to 11 minutes of arc, or lesa than j4ths of a 
degree. The largest disturbance of the dipping needle was at Mullion, 

and was only 14 minutes. | 
It is true that it is not im ble that the compass of a 
ship in relatively deep water might be appreciably sffected for 
a distance of three or four miles by a concealed centre of 
magnetic’ disturbance. The best known case of this sort is 
that of Port Waloott, in North-West Australia, which was fully de- 
scribed by Oaptain Oreak in the Philosophical Transactions for 1896. 
In that case, however, a compass in the neighbouring coast was 
affected, not as in Cornwall to the extent of a few minutes of arc, 
but through a range of 10°. To the improbability of such a source 
of danger as that suggested escaped the notice of naval sur- 
veyors in a district so well known as the neighbourhood of the 
Manacles, we must, therefore, add the improbability of a great mag- 
tio disturbances are 


greater than any 
in districts, such as the West of 
abound, I have no hesitation in saying that in general such causes 
could not affect the compass of a ship аё a distance of a couple of 
hundred yards, and that though cases, such as that above referred to, 
ri ila to which this generalisation does not apply, their number 
sm 


Trades Unionism Rampant.—Messrs. Calvert bave 
written again to the Electrician challenging the statements 
of Mr. Sims, the union secretary. In the first place Mr. 
Sims understated the rates paid by Mesers. Calvert by from 
25 to nearly 50 per cent. Messrs. Oalvert, moreover, did not 
discharge men who had joined the union. It appears 
that the bricklayers threatened to strike unless Mesars. 
Calvert’s men became unionists, and these men were 
actually shut ont of the building, and Messrs, Oalvert tried 
to find the men other employment—a very different thing 
from what Mr. Sims stated. Naturally, Messrs. Calvert 
object to pay 408. a week to a full blown painter to shellac a 
Piece of casing that can as well be done by a boy at 6s. 
This appears to have been done, or attempted to be forced 
upon them, and they object to such tyranny. Why, sober 
tradegmez should let themselves be terrorised over by the brick- 
laying fraternity it is difficult to say. It seems a pity that 
Mr. Sims could not make a clear statement of fact. . 


Electrically Operated Bridges.—On Wednesday morn- 
ing the first of two new bridges, which are to be operated 
by electricity, and which are to сові about £30,000, was 


swang across the River Weaver, at Northwich. 
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About 7.30 pm. on Saturday, shopkeepers’ busiest time, there 
was a failure in the supply of electricity at Wolverhampton. 
The private consumers were without the light until 9.10 p.m., 
but it was 10. 30 p.m. before the public thoroughfares were re-lit, 
The ineonvenience caused seems to have been very consider- 
able. The cause of the breakdown as given by Mr. Shaw- 
field, the borough electrical engineer, is “ the failure of two 
generator armatures at the main station." Ой? local cor- 
respondent says that this is the third or fourth time a break- 
down of the kind has occurred, but happily there is not 
much chanoe of another similar colla The new scheme 
recently foreshadowed by the Lighting Committee of the 
Corporation, and detailed in the ELECTRICAL Review of 
October 14th, was specially designed to obviate the risk of 
any such breakdown as this. 


The Effect of the Drought on Steam Boilers —То 
^ letter to Engineering, Mr. C. E. Stromeyer, M. Inst. C. E, 
M.E, ard N. A., chief engineer of the chester Steam 
Users’ Association, says :—'* A somewhat unforeseen result 


af the recent long spell of dry weather is the collapse 


of a relatively large number of boiler farnaces, and I write 
to warn steam users this danger, and hope that the 
pes, particularly in rural districte, will convey this warning 
to their readers, It appears that, as it is at present difficult 
to obtain sufficient water through the usual supplies, some 


boilers have now to be fed from old digused wells, or other. 


questionable sources, which in this dry weather contain 
relatively much saline matter ; in fact, nearly all fresh water 
supplies are now more saline than during a rainy season. Ав 
а consequence, more salt than usual enters а boiler, and as it 


is not distilled over with the steam, it accumulates until the 


water becomes overcharged, and salt scale is deposited on the 
furnaces, and these collapse. Through this cause this asso- 
ciation has already suffered by having to renew three collapsed 
furnaces for some of its members, while about 20 other 
furnaces were on the point of collapsing, the water in these 
boilers being either quite or nearly saturated. In fact, in one 
case, although no collapse took place, the whole inside surface 
of. the boiler was found covered with sal$ crystals about }-inch 
cube. The water was, of course, quite saturated, viz., over 
50 ozs. per gallon. I would, therefore, warn steam users to 
examine their boilers personally to see whether any salt has 
gathered around leaky seame, joints, or oraoka, or whether the 
water in the boiler has a strong salty taste. If во, the boiler 
should at once be blowed down and refilled about 8 inches to 
12 inches, a salinometer should be obtained, and care should 
be taken to р the density of the water below 3. Unlike 
marine boilers, land boilers are not fitted with salinometer 
cocks, and the water has therefore to be drawn from the 
water gauge. While doing so the top cock should be closed, 
otherwize a wrong sample is obtained.” | 


Yorkshire College Engineering Society.—“ Instances 
of the Right and the Wrong Way in Common Mechanical 
Details " n e subject of pz ш reden last Monday 
evening by. president of the eering Society in 
or with the Yorkshire Oollege, Mr. J. H. Wicksteed, 


fale ipee носено. that oe W. Hill has 
resigned the. on to сепіх Dynamo 
Company, of Bradford, i ' ud 


-— 


The Resistance of the Human Body.— Experiments 
to determine the resistance of the body to the passage of 
electric currents arr described in a communication from Mr. 
James E. Boyd, of the Ohio State University, to the Physical 
Review, August, 1898. The experiments, says the Electrical 
World, were made with both direct and alternating currents, 
the circuit being from hand to hand, contact being made by 
immersing the four fingers of each hand in salammoniac 
solution. With alternating currents the resistance was ob- 
tained by measuring with a dynamometer the current flowing 
through a given resistance, and with the same voltage that 
flowing through the body. With E. M. Fs. ing from 4 to 
6:8 volta, the resistance was found to be practically indeper- 
dent of the current flowing, averaging 1,550 abms, the cur- 
rent varying from 2:6 to 4°4 milliamperes. With direct 
currents the resistance of the contacts was eliminated by 
using the fall of potentis] method, the measured currents 
being passed through the body and fall of potential between 
wrist and wrist, or any parta desired кш 5 
means of a condenser and galvanometer, the fall of potenti 
without current being subtracted from that with current to 
eliminate any electrolytic effect. With about 14 volts and 
0:8 of 1 milliampere, the resistance from wrist to wrist was 
found to be about 625 ohms. From the liquid in the jar to 
the adjacent wrist a value of 350 ohms was found, giving a 
total resistance from jar to jar of about 1,325 ohms. Osher 
resistances found were those from wrist to elbow, 200 ohms; 
from wrist to end of shoulder blade, 267, and from shoulder 
to instep, 291. 


A New Property of Iron.—In a letter to Nature of 
October 20th, Mr. J. S. Stone, writing from Boston, U. S. A., 
describes an experiment which is at first sight startling. 
One end of an iron or steel ber is heated to redness and 
suddenly plunged into water. At the instant of plunging it 
the otber end of the bar becomes heated. The action does 
not occur with brass. One is familiar with the sudden fall 
in the specific heat of iron when cooled to its critical tem- 
perature from a higher one, producing recalescenoe, but a 
similar property at ordinary temperatures produced by a 
sudden бао іп a distant part of the ber has never been 
noticed before, so far as we know. Mr. Stone discussed the 
phenomenon with several other scientific шеп, so that there 
can be no reason to doubt the accuracy of the observation. 
The physics of iron ani stel is becoming a very large and 
important subject, and a discovery of this kind may lead to 
very important extensions. 


A Conductor in a Hurry and a Sequel.—Onor New 
York ramesake quotes the following :— 


The street car conductor was not in good humour. Someone has 
passed a bad quarter upon bim, says the Detroit Free Press, and that 
accounted for his starting the car befere the three women and a cbild 
were fairly aboard. | 

Оде of the women was mad at being dumped without warning into 
& seat; the conductor saw that as he started to collect their fare, bot 
he was mad, too. | 

„Madam, he said, as she tendered her fare, this child that is 
with you will have to be paid for as well." 

“І haven't the slightest idea of paying its fare," snapped the 


woman. 
tem I shall put it off,” answered the conductor, reaching for the 


% You don’t dare," flashed tbe woman. 
Ting! The conductor brought the car to a stop, picked up the 


child and deposited it upon the street, and rang to go ahead. 
m Madam,” he said grimly, you will find your child back there on 
corner." 


“ My child ?" snapped the woman. It isn't mine.” 

н is it, then ?” gasped the conductor. 

“ I baven't the slightest idea,” she answered coolly. 

Then the child’s mother, who had been engaged in an 


discussion with a friend over the merits of a new gown, awoke to tbe 


fact that her child was missing, and then the fireworks that played 
around the unfortunate conductor's head reminded. him of a Fourth 
of July display. 


The Mishaps on the Waterloo and City Railway.— 
Daily Tenders and Contracts yesterday gave its version of 
the “real cause” of the stoppages on this electric railway. 
It says that on one occasion the weight of the passenger, 
who crowded into the train like herrings in a barrel, brought 
the brake gear down on to the middle rail, thereby cutting 
off the current from the motors. As soon as the carriages 
were relieved of sufficient weight to clear the brake from 
contact the difficulty was overcome, 
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Shock Fatality.—The inquest was held last week into 
the death of the labourer who was killed by electric shock at 
Leven shipyard, Dambarton, on 10th inst. The case has 
been already mentioned in the ELECTRICAL REVIEW. The 
jury unanimously found that Connolly * was accidentally 

illed in consequence of his seizing hold of a wire charged 
with eleotricity while employed and at work in the Leven 
shipyard.” 


Coast Defence.—In preparation for eventualities with 
France, the military authorities at Portsmouth have asked 
the Corporation if the electric current used in lighting the 
town could be supplied for the searchlights erected on the 
rea front, and commanding the entrance to Spithead and the 
Solent. A ready affirmative has been given. 


Main Bex Explosion.—On Wednesday there was an 
explosion in an electric light main box in Wellington Street, 
Strand, W.O. ! 


Leetures.—At the Floral Hall, Ashby-de-la-Zouch, on 


Saturday, Mr. L. W. de Grave, of Derby, lectured to a fairly 
large gathering of colliery officials and miners on “ Recent 
5 in the Design and Construction of Electric Mining 


NEW COMPANIES REGISTERED. 


Telephone Bell Push Syndicate, L 


This company was 
£2,000 in £1 shares, to ad 


mited (59,221).— 
an agreement with George L. Anders 


and Alexander J. Wilson, jun., and to acquire, own, and work aun 


invention for “і ments in telephonic bell pushes.” The sub- 


National Conduit and Cable Company. Limited. 
(59,251).— This company was registered on October 218, 
capital of £1,000 in £1 shares, to construct, lay down, establish, fix 
and carry out any conduits, cablos, wires, 
works, and to carry on tbe business of electric cable and wire manu- 
facturers, electrical engineers and contractors, suppliers of electricity, 
&c. The subscribers (with one share each) are:—O. Т. О. Price, 5, 
Prince Arthur Road, Hampstead, solicitor; H. G. Oarvall, 52, Mor- 
timer Road, Kingsland, N., clerk; N. G. Newington, 10, Oroxted 
Road, West анса ed G. J. — =f wink’ Sa Hill, * 
secretary ; О. W. Barrett, 98, Alderney Street, Warw паге, S. W., 
Clerk; J. H. В. Odell, 49, Fawcett Road, S. E., clerk; A. Benwell, 10, 

Machell Road, Nunhead, B. H., clerk. The number of directora is not 
to be less than three nor more than seven; the first are to be 
nominated by the subscribers; qualification, £100; remuneration as 


the company may office, 23, College Hill, E. O. 
Electro-Smelting Company, Limited (59,252).—This 
company was registered on October 22nd, with a capital of £10,000 


in £50 shares, to acquire any lands, mines, rights, 
te win, get, reduce, dress, refine, and pre for market, ores and 
mineral substances, and precious stones. subscribers (with one 
share each) are:—Arthur H. Brigg, Bradford, spinner; Leonard 
Calvert, ifax, worsted spinner; John О. Horsfall, Orosshills, 
Keighley, worsted spinner; Benjamin Musgrave, Bradford, chartered 
accountant; Thomas Priestley, Great Horton, Bradford, manufac- 
turer; Isaac Smith, 22, Heath View, Halifax, wool merchant; Francis 
Whitehead, Bradford,spinner. The number of directors is not to be 
less than three nor more than seven ; the first are John C. Horefall, 
Thomas Priestley, and Isase Smith; qualification, £250; remunera- 
tion as fixed the company. Registered office, 1, Bradford 


nerale, &c., and 


General Water Power, Limited (59,259).—This com- 
pany was registered on October 22nd, with a capital of £21,500 in £1 
shares (1,500 deferred), to seek for and secure openings for the employ- 
ment of capital in any part of the world, and to carry on the businees of 
electzicians and producers and generators of electricity by means of 
water power or otherwise. The subscribers (with one sbare each) 
аге :— Farcy Н. Sainsbury, accountant, P. G. Tovey, clerk, Oharles 
Boyle, clerk, and Herbert P. Cousins, registrar, of Worcester House, 
Walbrook, E O.; C. F. A. Spashett, Hillfleld Road. West Нашрисаб, 
registrar; J. Н. МсОагһеп, 30, Hamilton Road, Wimbledon 
accountant; P. Н. Hetherington, 14, Liston Road, Olapham, S. W. 


? 
е 


1 
d on October 20th, with a capital of. 


with a. 


lines, accumulators and’ 


The first directors are Montagu Е. Armstrong, John В. im, and 
the Hon. W. Vernon ; qualification, 500 ordinary or 10 deferred shares ; 
remuneration, £400 annum and a share of the profits divisible. 
Registered office, 11, Oornbill, E.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


British Incandescent Electric Lamp Company, 
Limited (48,521).—This company’s annual return was filed on 
October 11th, when 5,307 shares were taken up out of а capital of 
£10,000 in £1 shares. 2,000 are considered as paid, and £3,300 has 
been received on the others. No calls have been made on seven 


Sunbeam Lamp Company, Limited (25,498).—This. 
company's annual return was filed on August 27th, when 1,765 shares 
were taken up out of a capital of £25,000 in £10 shares. 857 are 
considered as paid, and £9,080 has been paid on the others. 


CITY NOTES. 


Eastern Extensien, Australasia, and China Telegraph 
Company, Limited. 


Tur fiftieth half-yearly ordinary general meeting of the above company 
was held on Wednesday at Winchester House, the Marquis of Tweed. 
dale presiding. i 

. Phe Онлтвмли said that before he asked them to approve of the 
motion that the report and accounts of the directors now submitted 
be received and adopted, he would trouble them with a {зе observa- 
tions on the proceedings of the half-year which ended in June. The 
gross revenue for the half-year was £277,382, being a decrease of 
613,467. He thought that would not be regarded as unsati«factory 
when it waa borne in mind that the past half-year compared with the 
197 when the Ohina, Japan, and other tanífs were considerably 

igher than they were now, and that the political disturbances and 
the cutting of the cable between Hong Kong and Manila affected their 
traffic with these islands. From those causes a larger decrease might 
bave been anticipated; but, happily, the growth of traffic in other 
directions had very nean y mere up tbe deficiency. The working and 
other expenses amoun to £102,573, being a small increase of 
£3,448, which was accounted for by the fact that the repairs to cables 
during the balf-year under notice were heavier than in the same 
period in 1897, and also by the opening of several stations in the 
Philippine Islands by arrangement with the Spanish Government, to 
which he referred at some length at their last meeting. The usual 
intérim dividends at the rate of 5 per cent. per annum had been paid, 
amounting to £62,500, and they had transferred to the general 
reserve fund the sum of £50,000, while the sum of £10,723 was 
carried forward to the next acoount. Daring the half-year the policy 
of strengthening weak portions of their lines had been steadily pur- 
sued, with the result that the Penang-Samatra cable had been 
entirely renewed. The Java-Port Darwin duplicate cable has been 
renewed to the extent of 135 nautical miles, and 207 nautical miles 
had been added to the Hong Kong-Oape Bolinao cable to Manila. The 
cost of those had been £46,709, the whole of which, as 
they no doubt observed from the accounts, had been debited to 
the eral reserve fund. When he last bad the pleasure of address- 
ing them he referred to the dangers and privations to which their 
staff was exposed in the Philippine Islands, owing in the first instance 
to the native rebellion, and afterwards to the hostilities which broke 
out between B and the United States. The latter event ren- 
dered the position of their staff, as they could easily imagine, a very 
delicate one, and that state of things lasted several months, but he 
was happy to say, that although great privations were suffered by 
their employés, and great damage was done to property both public . 
and private, no lives were lost, nor did he think any of staff 
injured. When the peace preliminaries were agreed upon, they were 
able to make several satisfactory arrangements with the two Govern- 
ments, under which the Hong Kong-Manila cable and the Manila-Panay 
cable were on a neutral basis, so that the company was now 
working direct with the public instead of through the medium, 
as before, of the Spanish offices at Manila. Unfortunately, the 
political situaticn was still very disturbed, and further fighting was 
reported to have occurred a few days ago in the neighbourhood: of © 
their Tuburan station on the island of Cebu. He should mention that 
the courage and devotion to duty layed by the company’s staff 
during theearlier troubles had been 8 y recognised by the Spanish 
Government, who had granted special decorations to the officers con- 
cerned. He could not spe Paria refrain from expressing his 
admiration of the conduct of Mr. Herbert Jones, their superintendent, 
and his subordinate during the extremely trying time they had 
passed. The time, he hoped, would come when they would be able 
to recognise from that side of the table the services they had rendered 
during that time. The company's claim against the Government of 
the United States for com in respect of the loss: from the 
cutting of the Manila cable had not yet been decided. The 
Government appeared to be under the imp: tbat the repair of 
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the cable was effected by their own officials, but that was not the 


case, as the repairs were temporarily made by the company’s staff, 


sssisted by an American boat, and were afterwards permanently 


effected by the company's own boat. He bad on more than one occa- 
sion referred to the establishment of cable communication in the 
Pacific, and the occupation of the Philippines by the United States 
was undoubtedly а real stimulus to efforts having that object in view. 
Bo far, however, as they knew, nothing definite bad yet been 
arranged, and all he could say with regard to it was, tbat they were 
carefully watching developments in that direction, and the share- 
holders could rely upon them to take steps to protect in every way 
the company’s interests. 

Mr. F. A Bevan seconded the motion, which was to. 


agreed 
Nr. Newron proposed а vote of thanks to the chairman and the 


board, and this having been carried, the meeting ended. 


North Staffordshire Tramways Company, Limited. 


Tum general meeting cf this company waa held last week at the 
e Tavern, Gresham Street. Mr. Alderman Е. J. Hammersley 
pre | 

With regard to the negotiations with the British Electric Traction 
Company, the OHM said that he had been in hopes of announc- 
ing the final settlement of all matters, and within the last half hour, 
indeed, they had received information which induced them to antici- 
pate that the purchase of their undertaking would be completed 
within & few days on the terms already agreed to. A farther meeting 
of the shareholders would then be held, at which exact figures and 
all the details would be laid before them, and within a short time 
efterwards they would receive the amount for which they had agreed 
to sell their undertaking. He understood that a new company. had 
been registered, which would smalgamate the powers possessed by 
the old North Staffordshire Tramways Company, as well as the 
powers which had been obtained for the extension through the 
Potteries, and there would be one great system of light railways and 
tramways throughout that populous district. It would be under one 
management, and he hoped that it would be as. successful as that of 
the North Staffordshire Tramways Company had been. The traffic 
receipts for the half-year to Jone 30th last, as compared with those 
for the corresponding period of 1897, showed a decrease of £218, but 
they had been engaged in the reconstruction of the whole of the 
lines for the purpose of substituting electric traction for steam, and 
they had, therefore, had many difficulties to contend against. They 
had carried fewer passengers by 43,000, although the number con- 
veyed had been nearly 2,000,000. The traffic had been carried on 
under considerable disadvantages, and it bad required the greatest 
vigilance, day and night, to conduct the traffic, and to prevent acci- 
dents. It would not have done to stop the traffic, as this would bave 
entailed not merely temporary, but permanent loss. Heh that 


in two or three weeks the reconstruction of their lines would be 


finished, and ther they would be able to submit to the shareholders 


work. 


a full statement cf everything they had done in connection with the 


The Morecambe Electric Light and Power Company. 


Tun shareholders in this company, now in liquidation, have received 
a statement of accounts, which will be submitted at a general meet- 
‘ing on November 2nd. From this statement it appears that the total 
receipts since the extraordinary meeting in Feb , 1896, amount 
to £3,423 5s. 7d., the principal 
Morecambe District Oouncil for plant and undertaking пем the 
amount awarded under arbitration), £2,718; other plant sold, £131 
128. bd. ; cash at bank, £500; other receipts (including acceptances 
matured, bank interest, &c.), £73 13s. 2d. The expenditure included 
the following :—Messrs. Johnson & Tilly, solicitors, taxed coste, £383; 
liquidator's solicitor’s costs, £188 10s. 1d.; debenture bonds, “A” 
series, in full, £2,052 6s. 7d. ; debenture bonds, “В” series, at Ss. 51d. 
in the £, £530 13s. 5d.; other expenses (including law costs, secre- 
tary's salary, rent, rates and taxes, wages, Board of Trade fees, bank 


items including the following :—From · 


commission, half costs of award), £268 18s. 9d., leaving a balance of | 
17s. 9d. The statement further shows that there are no assets avail- | 


able for either unsecured creditors or ordinary sbareholdere, as 


follows :— Various unsecured creditors, £324 13s. 4d. ; ordinary shares, - 


£6,759. 


Brazilian Submarine Telegraph Company. 


Тнв ordinary general meeting of this compavy waa held on Wednes- 
day at Winchester House, Mr. John Denison Pender presiding. 

The OHAIRMAN, in tnoving the adoption of the report, said there 
was а decrease in the total expenditure for the half-year of £4,690 
odd, which, however, was entirely a question of repairs or no repairs 
of cables. In the previous half-year there was а sum of £5,725 
standing to repairs of cables, and in the half-year ending with June 
last the company were fortunate in having no such ex . After 

ding £3,200 for debentare interest and sinking fund, and 
£1,718 for income-tax, there remained a balance on the half-year’s 
business of £77,300 odd. The repair of one of the cables would 
be rather an expensive matter, lying, as it did, at a серп of 
considerably over 2,000 fathoms. The present statement dealt with 
the Brazilian accounts, but next half-year there would be taken into 
consideration also the receipts of the Western Brazilian, in con- 
formity with the arrangements tbat had been carri-d out. With 
regard to what bad taken place since the last meeting, which waa 
held in August, to confirm the carrying out of the arrangements 
entered into with the Western Company, that company's shareholders 


— 


had sent in their assent to a very much larger amount than was re- 
quired for the legal majority for the carrying through of these arrange- 
ments by the two boards. The result was that there now sat on the 
board of the Brazilian Submarine Company Mr. W. S. Andrews, Lord 
Richard Н. Browne, Mr. Jobn Ooppen, and Mr. D. H. Goodsal) as 
directors from the Western Company. Personally he (Mr. Pender) 
was occupying the chair there for the last time. The board con- 
sidered, and very rightly, that the seniority as & telegraph director 
of Mr. Andrews, who bad been for many years ted with the 
telegraph world, entitled bim to take the chair on the joint board; 
and he (Mr. Pender) hardly needed to say that he most thoroughly 
concurred with the rest of tbe directors in the appointment. r 

The motion for the adoption of the report was carried unani- 
mously, aud the proceedings closed with the usual compliment to the 
chairman and directors. MET ' 


Wireless Telegraph and Signal Company, Limited. 


AN extraordinary general meeting was held on Tuesday at the 
offices of the company, Mark Lane, Mr. H. Davis presiding. 
- The resolutions which were at the m on the 7th inst. 


were confirmed. They were (1) for increasiug the capital of the 
company to £200,000 by the creation of 100,000 further of £1 
each, 25,000 of the new shares to be offered at par in the first instance 


to all who are members of the company at the date of the offer; and. 
(2) for substituting for article 55 an article providing that every 
member shall have one vote for every share held by him, “ but no 
member shall be entitled to vote in réspect of any shares held by him 
in excess of two-fifths of the issued capital for the time being: of the. 


com т 

Tha ЗИРЕ in answer to questions, stated that it was only 
intended at present to issue 25,000 of the new shares at par, and these 
would be offered to members who were on the register on 15th prox. 
Any shareholder who had odd numbers of shares must buy or sell 
some shares, as the directors had been advised that they could not 
issue fractions of shares. К. 


The City of London Electric Lighting Company, 
Limited.—Return of gross revenue from supply of electricity only 
during quarter ended September 30th, 1898 :—Gross revenue from 
public lighting, quarter ended September 30th, 1898, under new 
scale, £3,196; corresponding quarter last year, under old scale, 
£3,146. Gross revenue from private lighting, &c., less allowances to 
customers, quarter ended September 30th, under new scale, £23,706; 
corresponding quarter last year, under old scale, £21,978 ; total, quarter 
ended September 30th, under new , 1898, £26,901; total, 
опоо quarter last year, under old scale, £25,124; increase, 
£1,777. Equivalent of 8-C.P. lampa connected on September 28th, 
1898, 334,573 ; increase during quarter, 12,874. Equivalent of 8-O.P. 
lamps connected on Beptember 29th, 1897, 278,162; incresse during 
corresponding quarter last year, 7, 264. "E 
Limited. 


Oriental Telephone and Electric Company. 
—'The directors have declared an interim dividend of 4d. per share, 
free of income-tax, payable to those shareholders whose names 
were on the register on 26th inst. The warrants will be posted 
3186 inst. 


Callender's Cable and Construction Company.— 
The board have declared an interim dividend of 5s. per share on 
the ordinary shares, being at the rate of 10 per cent. per annum. 


TRAFFIC RECEIPTS. 


i А М 

The Blackpool and Fleetwood Tramroad Company.— The receipts for the week 
ending October 22nd, 1898, were £242 148. 10d.; aggregate to date, £192,081 

. 4s. 7d. | , 

ways anå Company, Limited.—The 

week ending October 2iat, were 432,506 3s 6d.; corresponding 

period, 1897, 29,618 5s. 94.; decrease, 247 За. 84. 


The City and South London Railway Company.—The receipts for the week end- 
кы October 1006, were £1,024; week en October 94th, 1897, 
£970; increase, £54 ; total receipts for half-year, 1998, 416,971 ; corresponding 
period, 1891, £15,621; increase, £756. 

The Dover on Blectrio Tramways.—The ressipts for the week 
en October 22nd, 1808, were £184 0 94.; week ending October 98га, 

1897, 2122 бв. 10d.; increase, 261 14s. 4d.; total receipta to October Sind, 
1898, 26,984 9a. 8d. 


. The Dublin United Tramways серпу Тре receipts for the week па 
ow 


October 91st, 1898, were as follows:—D. U. T. Co., horse oars, £2, 
Os. 8d. ; ditto, electric cars, £819 9s. 4d.; D. S. D. Co., electrio cars, £647 
158. 9d.; total, £8,249 5s. 9d; corresponding week last year—D. U. Т. Oo., 
horse cars, £2 795 19s. 8d.; D. 8. D. Co., electric сагв, £498 68. 7d.; total, 
£38,289 бв. Sd.; decrease, £40 Os. 6d.; aggregate to date, £68,994 12s. 6d.; 
aggregate to date last year, £68,575 28. 7d.; increase to date, £5,419 9s. 11d.; 
Worked :—The mileage open is 18 miles electrically, 81 miles by horses, as 
against 8 miles electrically, and 84 miles by horses, for the corresponding . 
period last year. 


The Liverpool Overhead Railway Compan 
October 23rd, 1896, amounted to 
£1,855; increase, £41. 

The South Staffordshire Tramways Company.—The receipts for the week endin 


October 21st, 1898, were £688 108. d.: week ending October 22nd, 1897, 
£664 88.; aggregate receipts for 42 weeks, £26,559 18s. ; last year, 296,148 88. 


Tho receipts for the week ending 
21376; corresponding week last year, 


The Western and Brasilian Telegraph Company, Limited.—The receipts for 
the week ending October 91st, 1596, after 5 cent. of tbe 
gross receipts payable to the Platino- Telegraph Oo 


pany, | Wore £8,404. 


reesipts for the , 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Pu done 
Present 
АМЕ. ended 
tene i "Oct. би. 
137, African Direct Telegraph, 4 % Debs. ess e 
25,000 | Amazon Telegraph, shares sis $us en 
` 125,000 Do. do. 5% Debs. Red. 7 „100 sa 92 — 96 92 — 96 zm 
923, Anglo-American Telegraph m. . Stock 2 98%2 188) 3 63 — 66 xd 61 — 64 NE. NN 
3,068 Do. do. 6 % Pref. . |Stock|£4 188 £5 68| 6 134—114 111—112 |14 111 
8,088, O20 Do. do. растеа. Vs “ Stock ies "|151— 163 | 13$— 14} 1416 132 
180,000 Brazilian Bubmarine Telegra e 1| 1017 75 7 * | 158—1 15j— 1 164| ... 
75, Do. oy Debs. And series, 1906 ‚| 100 5 et .. 111 —115 111 —116 sas > 
44, Chili Telephone, ‘Nos. 1 to 44000 5 4 4 @ 4 & is is 
10,000, Commercial Cable P" 100 | 7 8 8 180 —190 |1980 —190 - - 
918,297 Do. do. Sterling 500 year 4 Ф Deb. Stock Red. |Stock| ©... 3 .. 104 —106 104 —106 105 | ... 
224,850 | Consolidated Telephone N and . 10 14 2 ay 5 is 
16,000| Cube Telegraph. С AER 7% m in 
6,000 Do. 10% Pref. .. |. . e e 10 10 & 10 95 о 164— 164 | 15j— 163 
13,981 | Direct E Spanish Telegraph ; EN ке 5|4 4 4 4— 5 4— 5 
6,000 do. 10 € b Cum. "Pref. 5 |10 10 10 10 — 11 10 — 11 iis — 
30,0001 Do. do. 44 PY Debs., nw 1 to 6,000 . 50 41 2 4495 |103 —106% |104 —107 on a 
60,7100 Direct United States Cable ... ..| 20 | 24 aes 114— 12 xd 11j— 11 иң! 113 
120,000 | Direct West India Cable, 44 95 Reg. Deb. vr s.. 100 oes D .. 1101 —104 101—104: s n 
400,000 | Eastern Telegraph, Nos. 1 to 400,000 eB. ee 10 63 63 7 N 172— 18ка 172— 173. | 174| 17} 
1,296,000 Го. 34% Pref. Stock 100 | ... - .. [104 —107 xdj104 —107 106 | 104 
40, Do. paf Certs., 50 95 pa eee as e .. | 52 — 55 ха 52 — 55 € i 
80, Do. Debs., repayable Angus, 1899... | 100 | 5 5 5 95 100 —106 100 —108 е " 
1,802,616 Do. Mort. Deb. Stock В s ... Stock 4 4 4 126 —130 126 —130 1264 | ... 
250,000 Eastern ГЕЛ Australasia b Е са NIE 10 7 7 7 174— 18 ха 174— 172 177 174 
о 5 us. Gov. Sub.) Deb., 1900, ann. i - І E 
25,2001 reg. 1—1,040, 8,976 4,226. f| 100 5 „ 5 5 95, 100 —104 100 —104 а 
100, Do. do. Bearer, 1,060—8,976, 4,827—6, 100 | 5 7 5 @ 5 & 101 —104 [101 —104 ve 
820,000 Ы Do. 4 % Deb. Stock b. ... [Stock] 4 4 4 125 —129 [125 —129 is 
astern and South 1 Tel ‚5 ^ Mort. De VT 
85,1001 { 1900 red Telegraph ов. 1 to 3,343 100 |5 % 5 % | . 100 —104 100 —104 5 
46,5001 Do. do. 740. тес bearer, 2,844 to 5, 100 | 5 5 .. |101 —104 101 —104 s ii 
800,0001 Do. 4% Mort. Debs., Nos. 1 to 8,000, red. 1909 | 100 | 4 4 .. 102 —106 |102 —106 € à 
200,0001 Do. 4% Beg. Mt. Debs. кош» Bub. )1- 1—8,000 | 25 | 4 4 .. 104 —107 |104 —107 i 
180,227 | Globe арар and Trust... s 10 | 44 44% | 4 13 — 1 12— 1 124 123 
150000 Great Northern Tel oe bop p " Ж 10 10 10 10 “<a a 20 201 291 
,000 e h, nhagen.. ed 284— Р 
100, Do. do. аге 5 Debs. eee 100 6 b 5 101 —104 100 —108 owe ooo 
97,000 | Halifax & Bermuda Cable, 4% Ist. Ме .Dbs., n.1-1,200,rd.| 100 | ... ә „ |101 —104  |101 —104 225 is 
7,000 | Indo-European Telegraph e. wee | 25 [10 10 10 52 —55 52 — 55 54} | 
100,000 London Platino-Braxilian Telegraph, 6 % Debs. .. ... | 100 | 6 6 6 109 —112 109 —112 i$ sis 
28,000 | Montevideo Telephone, 6 % Pref., Nos. 1 to 28,000 " 5 | 4 4 4 21— 234 21— 231 ae PT 
484, National Telephone, 1 to 484,597 e 05 „ 5 855 6 51 | 5j— 58 51 53 
15, Do. 6 % Cum. lst Pref. .. e. oe | 10 |6 6 6 12 — 14 12 — 14 ies see 
15, Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 6 12 — 14 12 — 14 13} | ... 
250, Do. 5 Y Non-cum. 8rd Pref., 1 to 250,000 5 5 5 5 53— 5 54 53 
1,829, Do. 84 Y Deb. Stock Red. Stock 8j 8) 8425 |100 —106 100—106 1014 | ... 
171, Oriental Telephone and Elec., Nos. 1 to 171, 504, fully paid 115 5 5 §— $— 3 iss РА 
100, Расійс ара European Tel., 4 * Guar. Debs., 1 to 1,000... | 100 | 4 4 4 105 —108 |106 —108 - "s 
11, Reuters ie бе е sé 8 | 5 5 5 8— 9 71— 8 А А 
8, Submarine Cables Trust bes ‘as i2 .. |Oert.| ... ine .. 1188 —138 xd|188 —138 i АН 
58, United Ber Plate Telephone Suc. uae Ce чс] DI 5%|6% is iss 
146 7381 do. 5 % Debs. eee eee eee Stock 5 әз [ITI 108 —106 108 —106 m 900 
15,009 | West African Telegraph, 7,501 to 28,100... 100 4 nil | nt | @— 44 | 8)— „ 
218, Do. do. 5% Debs. . 100 | 5 5 |5 Y | 99 —102 99 —102 ies : 
80,008 | West o of America, Nos. 1—80, 000 and 58, 001—858, 008 2$ | ... s 55 i— i- 1 ss i 
160,000 Do. do. 4% Debs., 1—1,500 gua. by Bras. Sub. Tel. | 100} ... |... | ... 104 —107 104 —107 p ; 
64,269 | Western and Brasilian Telegrap h ... oe | 16 | 8 3 8} 121— 1 122— 12$ iss А 
88,129 Do. do. do. A un Pref. Ord. . ses 7TÀ 5 5 5 8 — 8 — 4 ies ‘ 
88,129 Do. do. do. eee 7 1 n i 4 — 4 — 4 ob 
889, 521 Do. do. do. 4 * Deb. Stock Red. eee 8 eee eee coo 107 —110 107 —110 107 D 
88,821 | West India and Panama Telegraph .. ..| 10) § 1 1 1— 1} là— 18 "y ц 
34,563 Do. do. do. 6 % Oum. Ist Pref. ... | 10|6 6 6 91— 92 91— 9$ 91 
4,060 Do. do. do. 6 % Cum. 2nd Pref. ... | 10 | 6 6 6 7— 9 7— 9 "r ТА 
80, Do. do. do. 5 % Debs., Nos. 1 to 1,800 | 100 5 5 6 106 —109 |106 —109 T 
1.168, 000% Western Union of 0.8. ACTED 7 7 Ist Mort. Bonds $1000 7 7 7 105 —110 1106 —110 eee 
160, 1007 Do. do. 6 % Ster. Bonds | 100 6 6% |6 % | 98 —108 98 —108 P 
ELECTRICITY SUPPLY COMPANIES. 
80,000 | Oharing Cross p Strand Electricity Suppl 5|65 % 6 * 7 * um 124 | 114—1 is a 
20,000 Do. do. do. 47 9, Cum 85 66 6 — 6 .. 
26,000 *Chelsea icti Supply, Ord., Nos. 1 to 10, NT. 5 5 53 6 81— 8 — 9 88 83 
60,000 Do. do. % Deb. Stock Bed... . [Stock 4h 4k a 118 —115 |118 —115 sas ida 
50,000 | City of London Electric Lighting, 40 оосо „| 10 |6 7 23 — 24 28 — 24 233 223 
10, 000 Do. "bà Nos. 90,001 to 100,000  ... 4 sed 10|.. Vs 28 223? | ... 
40,000 Do. Cum. Pref.,1 to 40,000 ... 10 6 Ё 6 $ 6 16—17 | 154—1 164 | 15] 
400,000 Do. б Deb. Stock, Borip. (ias. at £116) ‘all paid ... |6 b 5 127 —182 127 — 182 | 181 1304 
80,000 | County of Lond. & Brush Prov. E ec. 10| në nel nil 1 184 | 124— 184 pe oh: 
10,000] Do. до. do. Nos. 80,001 1 £5 40,000 £8 iat 100. . 10 — 11 10 — 11 103% ... 
20,000 ро. до. do. 6 ГА Pref., 40, 001—60,000 | 10 | $ 6 $ 6 144— 164 | 144— 164 is ye 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 .. 5 we 5 5 — 6} 5 — ot 5А| 53 
10,000 | House-to-House Electric Light Supply, Ord., 101 to 10, 100 5] ... "TIME 9—10 | 8— 912 
10, 000 Do. do. 7% Cum. Pref.. 5 7 7 7 91— 104 91— 104 тз ni 
..62,400 *Metzopolitan Hlectric Supply, 101 to 62,500 10 | 4 5 6 15 — 16 15 — 16 16 156 
220, First Mortgage Debenture оок .. | 4 4h 44% 117 —121 117 —121 T ai 
6,452 | Notting Hin Electrio Laghting ies 10 | 2 á 6 1 164 | 15 — 16 1518| 153 
81, ,980 t. James’s and Pall Mall Electric Laght, Uru. 5 | 72% 103 114 1 174 | 15§— 164 16 E 
20,000 Do. do. 1 Pref., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 sais 
50,000 Do. do. Deb. Stock Red. Stock "E 104 —107  |104 —107 ese 
43,841 | South London Electricity B Ord., £2 paid ... E 8 oae xis ‘ine 21— 8 21— 33 ies ae 
79,900 | Westminster Electrio Supply, Ord., 101 to 80,000 a 5|7%|9% 1225, | 14— 1 144— 154 15} | 14 
t 
* Sabject to Founder’s Shares. t Quotations on Liverpool Stock Exchange. 
otherwise shares are Dividends in deferred share warran ts being used as capitel, 
се B laser Mone yank ana tha Gis parti the next. 
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SHARE LIST OF ELECTRICAL COMPANIES-Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present ci d Closing | "faring weak 
NAME. — notation on е 
Issue. Share. the last three en 
1897, Highest. Lowest 
60,000 | Aluminium ‘‘ A" shares, Nos. 1—60,000  ... T 800 1 i pos yin 8— 81 23— 33 28 .. 
90,000 Do. 44 95 1st Mort. Deb. Stock Red. - ... [Stock] ... * .. | 94 —100 xd| 94 —100 is n 
30,000 e чырыш cuml dis ee ag ake SN UP ЫА .. | 16—17} |16—17 177 16 
о. o. 6 um. 30,001—40,000 : 
10,000 { issued at £2 10s. prem. all pd.) 10 vee eee see 13 — 14 13 — 14 138 = 
.. 90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 3| 21% nil | ni | 12— 2 ike 11 li| ig 
90,000 Do. | кол! 6 Pref., 1 to 90,000 2| 3 nil 495| 21— 2 2— 21 2] 2 
125, 0007 Do. ds 4 & Pow eb. Stock e. Stock] ... ox .. |109 —113 109 —113 8 e" 
50,000 Do. do. , 2nd Deb. Stock Red. Stock ins T. .. 103 —106 |103 —106 2048 | 
20,000 | Callender’s Cable Construction shares, Nos. 1—20,000 ... S4 s vá — | 10 — 11 10 — 11 108 | 104 
90,000 Ds. do 44 % 1st Mort. Deb. Stock Red. |Stock «ө» А * | 110—113 |110 —113 T T 
. 19,894 | Central London Railway, Ord. Shares bn id “wet AOT. е Ge .. | 10 — 104 92— 10} 10g | 10 
. 129,179 Do. do. do. £6 paid ue To MET an » e$ 6 — 6j 51— 6} б» А 
. 59,254 о do. Pref. half-shares £1 paid ТРА wan] ea ко ex 11— 1g 1j— 11 
67,680 do. Def. do. £5 paid WU. за 4à— 5 jus Y 
. 630,0001| City aa South London Railway ... ` Stock 14%) IN V 18% 70 — 72 70 — 72 -| 72 704 
22,500 Do. do. Ord. shares, Nos. 1 to 22 500 £3 pd. IO I 5a " 23— 3} 2$8— 3} ais = 
82,098 Crompton & Co., Nos. 1 to 32,098  ... Sud ... 05 —. | 11— 2 li— 2 14 
82.850 Do. 5% Ist Mort. Reg. Debs., 1 to 743 of | 90 — 95 91 — 96 | 
7 an bui d yt ghee 1, Dew Red. eee eee III ee . 
99,261 dison & Swan „A“ shares 1to99,261 5| 6 6 21 | 
17,189 Ро. do. do. „A“ Shares, 01—017,139 | 5 5 $ aA 6 @ „ i | 
194,023 Do. do. do. 4 % Deb. Stock Red. 4 | UM val .. 101 —108 101 —103 4 
110,000 | Electric Construction, 1 to 110,000 . HE 6 6 3)1— 938 2— 28 21 
16,343 Do. do. 19% Cum. Pref., 1 to 16,33 24 7 1 @ 7 & 21— 3} 21— 3} . 
111,100 Do. do. Perp. 1st Mort. Deb. Stock Stock ‘us .. 105 —107 |105 —107 1064 i 
. 91,196 | Elmore's Patent мы s Depositing, 1 to 70,000 ... i 2 yea #— 8— . 
67,275 | Elmore’s Wire Manufacturing, 1 to 69,885, issued at 1 pm. EE бә +— { 1— { e | 
9,6001 Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ..| 10 | 104 7 7 10 — 12 10 — 12 4 
12,500 | Henley's (W. E Telegraph Works, Ord. ... "€ ws 1 1) 8 10 12 204— 214 | 204— 214 214 | 
8,000 Do. do. 7 % Pref. is 10| 7 7 7 18 — 19 18 — 19 . 
50,000 Do. do. do. 43 Mort. Deb. Stock... Stock 43% 43% 4495110 —115 110 —115 i 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works. 10 | 10 Ф| 10 9)| 10 234 | 22 — 23 22 
800,000 Do. do. do. 4 95 1st Mort. Debs. | 100 5i .. 1102 —106 |102 —106 x: d ad | 
. 87,500 [ето Overhead Railway, Ord. es „% 10) 2 23 34%| 108— 105 1 10% |... - 
10,000 D do. Pref., £10 paid a ie! Жк B Xr. 8 5 154— 16 1 16 js - 
87,850 | Telegraph Construction and Maintenance ... 12 | 16 є 15 15 89 — 43 87 — 41 40 | 39 
.. 150,000 Do. do. do. 5 95 Bonds, red. 1899 100; 5% 6 5 100 —103 |104 —107 ТА ivs 
540,0001 Waterloo and City Railway, Ord. Stock 100 m . 1113 —118 106 —111 1158 | 107% 
ons on Live 1 Stock Exchan therwise stated all shares are full d. 
жени Liverpool Stook Exehange. coming of te atter part ot ono foU giao stated ll shar ай 
LATEST PROCURABLE QUOTATIONS ОЕ SECURITIES ХОТ OFFICIALLY QUOTED. 
Eon, rur Electric Supply, Ordinary £5 (fully paid) 103. London Electric Supply 8 £5 Ordinary, 34—4. 
British Aluminium, Ordinary, 10—11; 7% Ar 12—13. National Electric Free Wiring, 108. paid, §—4. 
House-to-House, 44% Debentures of £100, 105—108. | *T. Parker, £10 (fully paid), 141. 
n and Knightsbridge Electric Lighting, Ordinary c» Yorkshire House-to-House Electricitf, £5 Ordinary Shares fully 
£5 (fully paid) 18—14; lst Preference Cumulative 6%, £5 paid, 8—84. Dividend for 1896—6%. 
coy puo IM Debentures, 107—110. Dividend, 1897, 
n Ordinary Shares 10%. 
* From Birmingham Share List. Bank rate of of discount unt 4 per cent. (October 13th. 1898). _ 
MARKET QUOTATIONS, Wednesday, October 26th. 


| | or 
CHEMICALS, &c. This week. | Last week, Increase or METALS, &. | This week. | Last week. "Decrease 
— — . —ũ— — — ſ — — — 
a Acid, Hydrochlorio per owt. 5/- sl; T b Aluminium Wire, in ton lots.. per ton £224 m 
a „ Nitric a» per owt. 22/- . T b " Bheet, in ton lots. per ton £191 £191 "m 
e s o. . per cwt. - Д спен сомонаро IX А oo 
а „ Sulphuric . per cwt. 5/6 Si T с, a с ее ЭШ, m 
a . per ton / / e ©» 8 * .. рег lb. .. 
a Ammonia, Muriate (grey) per ton £19 £19 f Ebonite Rod sé per lb. ! . ec! 
a " " (whi per ton Г-и eet ee per lb. oF 5/- T 
«B per ton £6 15 £6 15 га g Copper Bars $5 ve .. рег ton £ £63 10 10s, ine. 
а Bisul of Carbon per ton £15 £15 P4 9 .» Wire (basis price) .. per lb. V 7 e» * 
w .. perton | #14 10s. | £14 10s. eH 9 s. Bhò ss e 9 petes 10 105. ine. 
a Benzole (90 %) per gal. 7 7/- va g ss ое. perton £64 £68 10 10s. ine. 
2 „ (50/90 %) А . рег gal. 5/6 ir oe n German Bilver Wire $a per lb. 1/6 1/6 ee 
Sulphate.. es .. per ton £18 £18 " h Gutta-percha, fine we .. per lb. 5/6 5/6 - 
a Nitrate ea per ton £28 10s. £23 10s. ‘4 h India-rubber, Para fine .. per lb. 3/103 forw'd| 8/94 forw'rd| Id. ine, 
в „ White Sugar... .. per ton #30105. £80 10s. Ex i Iron, Charcoal Sheets per ton £18 £18 os 
rea г ee .. perton | £27 10s. £27 10s. T Ea = (Cleveland warrants) per ton 45/10 45/8 7d. inc. 
z iere .. per gal. 2/9 2/9 és i , Forgings,accordingtosize per ton From £11 | From 411 T 
He Solvent (90 ^ le at 4 , Scrap, heavy M .. per ton 45/- 45/- * 
— A .. per gal. 5/6 5/6 T. í ire vanised No. 8.. per ton "£8 15 £8 15 .. 
а Potash, chromate, іл "casks. . per lb. 8 Bid. - g Lead, Бар ingot a .. per ton £18 5 £13 5 T 
а „ Caustic (15/80 Чә +. рег ton £: 24 > g Shee .. perton | £1426 £14 26 . 
Bisulphate .. per ton £85 £35 5 Mica (uncut slabs P long) .. per Ib. 382 5/6 15/6 к 
а въ ао n реге 64 64/- = mManganin Wire No. 28... .. per lb. . 8/- 8/- ^ 
a Sulphate of Magnesia .. .. рег ton £4 10 £4 10 РЯ g Mercury .. "T гё .. per bottle| ` | £74 £7 4 А 
a Sulphur, Sublimed Flowers .. per ton €6 10 £6 10 é3 o Platinum per oz. RA £2 16 L£2 16 — 
a - "Recovered s .. рег ton £5 10 £5 10 ба i Steel, 3 according to Qr si | Зр ZBI 
a » HC n .. рег ton £5 £5 "T descripti ia гә рег rton,| From £15 | to £40 T 
а 804d Caustid Nite 70 % ) .. per ton £8 15 £8 15 T : Bteel Magnet, in bars Ру bs Zn £58: £58 2 
"eges vr. uu (ae UE EO £8 £8 ka 9 Tin, block .. .. |. per ten | 288 to £84 | #8415 
a „ Bichromate, casks per lb. 8d. 8d. 80 i ‘foil * ХР .. рег Ib. 1/8 .. 
| n „ wire Nos. 1 to 16 per Ib. 14 й! 
| j Yarns, Cotton, Single 101Ь, bundles pr lb. m 
| j  $,  Flax,6or8 lea... .. per lb. .. 
P Hemp, 8 ply 10 ibs. .. per lb. .. 
1 „ Russian, 10 lbs. per lb. e 
| j „ Jute, 180 lbs. rove .. per ton 411 10 21110 oi 
| j Manila, 24 thread .. per ton £30 £31 £1 дес. 
k Zinc, Sheet (Vielle Montagne bnd.) p.t. £98 £97 £1 inc. 
a Quotations supplied by Messrs. G. Boor & Co. í . supplied by Messrs. Bolling & Lowe. 
b - " " " The Bri tish Aluminium Co., Ltd j " * " Hen C. Yeo & Co, 
e " i » Messrs. Thos. Bolton & Bons, E " ө z » M Ashby, Limited, 
d ” " ” 1 " m n " Band Wake & Co, 
4 ne а 9 m » н = „ W. T. Glover & Co., Ltd. 
f " " „ The India-Rubber, G.-P., and Teleg. Works Co Ltd n » Е Š „ P. Ormiston & Sons. 
4 T m „ Messrs, James & Shakspeare. 0 10 ә n „ Johnson Matthey & Ca 
, ’ " n Jackson & Till, 


647 


THE ELEOTRIOAL REVIEW. 


Vol. 43 No. 1,092, Оотовив 28, 1898.) 


15111115215 4 Е НЕ Т 
e e; 7 
E эрла Елуй * i : 

Ч HE te ci 1 IT ЧЕ Fi eae is pig ius 1110 i 
ШИШИШИ ШШШ Н ИГЫ ШИ in 
H ipin 1 e e ir 
38 1341 HHA ТНА ү 22151 35 1 ШЕННЕ 11117 
P e UE iren Т 
В ШИЕ A З HEH I | 11 і: И; ү ЕН 
HE 
* c as "HT f 33 {15 : 
х 11242 1873 133 GEI "E 
Е HF nlii 11 ИН ШИП ШЧ ГА 
3-1 e e XOU 
НИНЕ 
70 ИТНЕ è i | hab 14 о З 112434] $ . - Ih ар rir g 
i bin ШЕШН i idd ШИНЕ ШИШЕ НЕШ. 
A TUPE ME £ E de : P bg ю iu ба. 

11 d: Sih iial 1 Pill 8 bbi Lh 
E IND ТНТ ИТТЕ: 
Ды Lu BBE de И ШЫБЫ BD HII ИШ 


ner — M e — — — — ‚+ ишш а — F my n ene 8 Е ал Sie " 


t 


MOTOR VEHIOLES. 


al Eloo. 
Ming (on. 


Whitecha: 


Lig 


and 
trie 
Bermondsey 


2 


Green 


tric 


(Com- 


hting 


pany), 


Com 
FI 
Board) 


i 


$ 8 


Do. 
Do. 


= 


Light- 
ct Neo- 
(District 


5 
Dite 
Lighting 


648 


THE ELECTRICAL REVIEW. гус. 43. No. 1,098, Остовиа 28, 1808. 


favour of self-propelled vehicles need scarcely be dwelt upon. We 
refer to the horse question. Both in the general pollution of the 
streets, and the existence of innumerable stables, the public is only 
too well aware of the intensity of the nuisance arising from animal 
hau Granting that even 90 per cent. of the filth made, and the 
dust from pavements pounded to destruction by hoof action, is at 
once removed or washed away, the remaining 10 per cent. in a city, 
only one-tenth as big as London, must be serious and disease-provok- 
ing. Apart from the filth aspect the destructive action of horres 
iron-shod hoofs is a patent source of expense. Mr. Smith makes a 
comparison between the cost of refuse removal by horse carts and 
moter carts, and shows a saving for London of 45, and for а 
provincial town of 31 per cent. 

As regards road damage it is assumed that hoof action is respon- 
sible for two-thirds, and we think this is moré than a fair estimate. 
As congestion of traffic, it cannot be for a moment uted 


very considerably. Mr. Smith estimates the reduction at one-half. 


very long animal, and with its projecting pole and 
space behind probably does about double the length of an average 


ow very much more 
£o drive upon is a road without granite. But we all 
the granite 


the road surface fall of projecting little knobs in a way which is not 
Motor vehicles are 
ing. We saw two last week in Coventry which ran 

freely up the very steep hill from the north to the centre of the town, 
with the idea that the designer must 
bave given a good deal more than the nominal horse-power for such 
Ld inii of about two-horse type, they had probably 


F 


AN AMERICAN VIEW OF GERMAN 
COMPETITION. 


Waitma to plac MA Mr. Heaton, the superintendent of 


tices. | 
He describes а recent editorial in the journal as tending to make 
Paca pns ia s ian oe rdi ity, 
a fow 


per annum. In 


are un А 
d and America, her 


5 living like a native 
опе сап live cheaply, but one can live cheaply n England by living 
tural p living argument is 


Hours of labour, again, are 12 to 14 daily, against 9 and 10 in 
England and America, and discontent is rife. The gist of Mr. 
Heaton's remarks are, in fact, to the effect that Germany is competing 
at the cost of her life's blood, and that either the strain cannot last, or 
it will be reduced by amelioration of the workers’ conditions, and a 
stop will be put to the competition with civilised countries like 
England and America, to which title Germany can scarcely pretend 
to aspire under her present conditions, political and social. 

There may, of course, be a substratum cf truth in all this, but itb 
no means follows that the ability of а whole family to live for a small 
sum р" week ів necessarily indicative of privation.. In England we 
spend, as a nation, a large annual sum per y, but food is a small 
item. The chief expense of a family is in such items as rent and 


other things quite apart from food, and the a 
puts aside very little out of his $10 to $15 per for bis family. A 
full half to his own greedy self, and a poor half to the family of six 
is common enough. Again, even if the Germans are killing them- 
selves to compete, the competition is rea], and requires a good deal 
of consideration on our part. | 

It the competition was fair it woald be less objectionable, but all 
Continental competition with England seems to bave a back set of 
enmity, to wit, France and her sugar bounties, which we are fools to 
allow for a single day. For years France has been in open warfare 
sgainst England ; yet England buysthe bulk of French exports. The 
same with Germany. We buy millions annually from Germany, and 
are only disliked for our ability to do so. | 

One hears very little grumbling at the keenness of American com- 
petition, even though America deals very unfairly by us in return for 
the free entry of her goods to ар» but America's tariffs are 
placed rather in economic ignorance from enmity. 


British workman 


THE APPLICATION OF ALTERNATING CUR. 
RENTS TO ELECTRIC TRACTION. 


Tux hold which direct current now has on the operation of 
street railway cars is such that it would be rather difficult in 
future to displace the direct current motor from the car 
iteelf. But even now the alternating current is being called 
in at the transmission end of the electric traction problem, 
its domain ending at the sub-feeders, where rotary trans- 
formers convert the alternating current to direct. Looking 
at the larger problems in electrico railroading which involve 
the changing of present steam roads into electric, much seems 
to be left to engage the attention of electrical engineers as 
to the best methods of tackling them. In recent numbers 
of the Engineering Magazine, Messrs. Davis and Forbes 
out in a most extended manner the equipping of an 
electric road between New York and Philadelphia, one aspect 
of which they treated some time ago, and on which we made 
comment at the time. In the present instance the same 
authors first discuss in a general way the question of trans 
mitting electric power from a waterfall or other “ cheap 
sources " to a steam railroad by means of the alternating 
current, and the operation of such a road by electric motors. 
The conclusion which they reach as to the application 
of the alternating current directly on the cars is, we 
must confess, y encouraging. They assert, in effect, 
that the alternating motor, as constructed to-day, is not 
adapted to.direct operation of railroad trains, either on 
the axles of the cars or at the head of the trains as a loco 
motive; first, on account of the difficulties in starting under 
load; and, secondly, owing to the difficulty of controlling 
the n variations in speed. On the other hand, they 
consider that the alternating current can be better applied 
indirectly to railway operation, because of the facility with 
which it can be transmitted at high potential over long 
distances. It is a special case of the latter 
which the authors then fully discuss, and which is, specific- 
ally, the problem of a new road built for very high speed, 
with trains at frequent intervals, and comparing the relative 
first cost and ing expenses, assuming electric power 
to be obtained (a) from a cheap source at a distance, with 
the co nding charges, and (5) assuming the usual 
power stations located at intervals along the road. The 
authors take the oft-discussed case of a road between New 
York and Philadelphia, assuming several cases, among 
them two sources of power, each 100 miles from the line of 
the railway. They assume three-phase alternating current 
transmission at 20,000 volta, with 1,000 volts direct current 
from sub-stations to railway motors, with 80 sub-station 
transformers. They also assume the road to have 
three tracks, trains of five cars each, with a three-minute 
headway, with trains 8} miles apart, thus showing very high 
Each train is not to require more than 10,000 
H.P. at the station under economical conditions. The cost 
of such an equipment is oom against that of 11 
power stations distributed along the line, 8 miles apart, 
including one at each end of the line, each supplying 
current at three sub-stationg, with rotary transformers, with 
power stations to generate alternating current at 10,000 
volts three-phase to sub-stations, where it is oor 
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verted to 1,000 volta direct current to the. railway 
motors. The other conditions being the rame, it is 
assumed that the development of the water-powers is to cost 
no more than the 11 power stations, which, in the authors’ 
opinion, is highly unlikely, favouring the water-power trans- 
mitted as against the steam-power stations distributed along 
theline. In general, the authors state that every care has 
been taken to be fair to the distant souroe of power. and 
where there was any room for doubt, the “cheap source” has 
been given the benefit. | | 

It would take us too far to go into the details of the cal- 
culations, which are highly interesting; but the final con- 
clusions reached are that the items added to the coet per car 
mile by the use of water-powers located 100 miles away about 
balance the greater cost of fnel, water, oil, waste, repairs to 
power stations, and power station wages. While, as stated, 
we cannot go into the minutis of the calcalations, it may 
be interesting to note that the proposed transmission line is 
figured at $25,310,000, the copper alone amounting to 
$9,780,000. _ 

According to the authors, the case discuased by them shows 
conclusively that it would not pay to utilise the water- power. 
Against the objection to the assertion that this covers only 
one problem, they insist that the one chosen enables us to 
arrive at a general conclusion, since we are dealing with a 
тегу large amount of power at a comparatively short distance. 

ingen. that the caloulations of the authors are fairly 
correct, they have applied checks to them, we are bound 
to confess that we are not greatly surprised at the results. 
If 50,000 volts had been used instead of 20,000, as essumed, 
the cost of the copper would have been reduœd to 
$1,555,000, a saving of $8,225,000, while if 100,000 volts 
had been used the copper would only have cost $890,000. 
But even that, g to the authors, would not have 
saved the day. ‘This interesting calculation is well worth 
the study of all interested in this class of work. It must 
not be forgotten, however, that the distance of transmission 
assumed by the authors is 100 miles, and to that extent, of 
course, it is a special case. A shorter distance would make 
a material difference in the resulta, and we might suggest, 
м an addendum to their present calculations, one which 
should have for its object the determination of the distance 
ab which i power can compete with power 
distributed along the road. It would also add much to the 
value of the solution of the problem kere involved if the 
authors had considered the case where the energy is produced 
at the mouth of the coal mine instead of by water-power. 
We might then have a direct comparison as between steam 
stations distributed along the road and a single concentrated 
steam plant. Besides, the latter condition of a coal mine 
available within а reasonable distance, and even alongside 
the track of a railroad is a case of frequent occurrence. 


ELECTRICAL ALARUMS. 


Bx J. BBEL. 


CONSIDERING the large variety of electrical apparatus: 


for commercial or domestic purposes, one is impelled 
to the conclusion that there is hardly апу article of pos 
wide-spread and universal adoption as the electric trembling 
bell, but, notwithstanding the enormous output of this 
particular article, it& form and device has apparently, with a 
very few exceptions, undergone no material alteration from 
: type. 
Since the introduction of the dry battery, which has now 
а condition bordering upon perfection, a little more 
progress has been made with regard to the compactness, 
utility, and convenience of a suitable combination of the 
alarum | . А general description of some improve- 
ments im this direction may afford considerable matter of 
interest to many of your readers. 

Fig. 1 represents a standard pattern of electro-magnet with 
armatare hammer and break contact bracket. ere is 
nothing particalarly new in this combination, ita novelty and 
merit resting solely upon the compactness and simplicity of 
Ма general arrangement, thus facilitating the rapidity and 


cheapness of. manufacture. The 5 is secured 
to a board by means of a sorew and „ two little 
projections being pressed into the wood render it firmly 


sscure. The hammer and contact spring are riveted to the 
armature and secured to the electro-magnet by means of a 
brass bracket and two screws. 

The contact bracket, which is fitted with an adjustable 
contact screw, is secured to the woodwork as shown. This 
combination is condeused to the extent that it can be con- 
veniently encompassed in the small space of 1 x 2:5 inches. 

Fig. 2 is a section of a double alarum and com- 
bined, which consists of a portable case of dimension 6 * 6 
x inches, containing two Siemens dry ocells, type O, 
sufficient space being allowed between these to accomodate 


two eleotro-magnets, whose hammers reach through suitable 
openings in the case placed in such a position that it enables 
them to strike the bells which are upon its exterior. The 


. two bells differ from one another, both in size and -pitch, 


which, since they are intended to work independently from 
the same battery, is n to form a marked distinction 
between them. It will also be evident that it can be 
arranged to work a single alarum. 

Fig. 3 is a sectional view of another type of alarum known 
as the “Rattler.” The principal feature attending this 
class lies in the fact that it is dust-proof and watertight. - 
This device, with the exception that the bell is entirely 
dispensed with and a diaphragm substituted, is similar to 
the arrangement shown in fig. 2; the electro-magnet hammer 
assumes а vertical position, and by its action strikes the 
diaphragm, which is so situated that the opening in the side 
of the case is completely covered by it on the interior, while 
the exterior aide of the орва ше is covered by а sounding 
board which has a amall hole in the centre of it, the action 
of the hammer upon the diaphragm produces a strong 
vibration and a rattling noise from which the name of the 
apparatus is derived. From this description it will be 
observed that the case is seonrely closed in upon all sides. 
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Fig. 4 is a diagram of a burglar alarum. The usual prin- 
ciple of those in general ute consists of шшен. the 


which contacts are fitted, and th 
ordinary pushes, the bell ringing immediately the circnit is 


completed. The principle demonstrated by the accompany- 
ing diagram is, however, the reverse to the one described, 
inasmuch that the alarum comes into o ion’ immedia 
fr the circuit being broken; by this means a decided 
vantage is gained, because the slightest defett in the line 
h tampering, or any other reason, would at once be 
made known by the alarum, whereas in the former instance 
similar defeets would render the apparatus useless for its 
designed „ and, moreover, ita defects could not be 
discovered without some trouble and testing. 
The form of this apr 


Bolenoid is wound with two wires, one of а somewhat. large 
dimension and having 


а smaller dimension giving a higher resistance of sued 2 


mately 190. The adjacent ends at one extremity of these 


A 


с 
: j = 
ООДО 
11 ТҮШҮҮ 
А B 
С xe 
Fig. 4. 


two coils are joined together and permanently connected to 
the MUSAE Бый or contaet hammer, the other two ends 
by making an intermediate connection with the contact 


screw, c, ate connected to the poles of the battery in such а 


manner that the current passing through the two coils, would 
for each cdil produce the same polarities on the extremities 
of the electro-magnet. The position, x, is the operating part 
in the out-going circuit, which operative effect can be 
arranged in. numerous ways, 5.е., by an g contact 
spring attached toa flexible twin wire which 1s squeezed into 

slot of the door, window, or eash, this insertion falling out 


of its position when the door is opened, at once breaks the 


circuit and gives the desired result; again, the cirouit between 


m us resembles that of fig. 1 or . 
fig. 2; the only exception being, that the electro-magnet 


a resistance of 10", and the other of . 


the points A в may be closed with a very fine wire, almost 
invisible to the eye, and placed in any position where 
expeditions method of obtaining the effect required, and 
expeditious m of o ing € quired, 

which is explained as follows :— 4 “ч i 

When the apparatus is adjusted for action the battery 
current h the two wire coils and forms a circuit. 
The ойо шарлы with its highest resistance, which in this 
instance is 200" becomes sufficiently excited to cause a slight 
descent of the armatare from the contact screw, E and 
thereby causes it to pefm tly maintain this pendulous 
position. The line being broken at x would cause the fine 
wire coil to be thrown out of the circuit, whereapon the 
circuit being now open, the armature would return to the. 
contact stud, E, and thereby establish the make and break 
alarum circuit having only the thick wire coil retained. 

Fig. 5 shows an entirely new form of electric alarum for 
very large sizes, Whereas the ordinary alarums working 
upon the “make and break" system are only satisfactory up 
{о a limited size (say, 6 inches diameter of bell), it is also 


4 D 

`4 5 

‚а = : j 
Иш 7 e: ye » 
AREIS T ИШ 
NENNT 


i Con Lar beet iat ЇЙЇ 


o 


. Тор View enlarged of Brass Tube. Wrought-iron core with steel balls. 
Fia. 5. 


obvious that the larger the alarum the must be the 
vibratory amplitude of the hammer taps, and the intervals of 
0 longer duration, w result is y 
unattainable by the present system, although it could be 
partly approached through the application of a larger electro- 
magnet, This method, however, necessitates a larger battery 
power, and consequently produces the great disadvantage of 
excessive sparking at the points of contact, thus bringi 
about a rapid destruction of those parta, and furthermore, 
the make and break system. cannot be worked either in series 
or in parallel, since each bell, for perfect working, r quires 
ita own circuit. | 

The section, fig. 5, shows a solenoid wound round a brass 
tube, which contains an automatic, adjustable, hollow iron 
core. This core is provided with three longitudinal grooves 
for the acoommodation of small steel balls, thus affording a 
practically frictionless longitudinal movement, the interior 
of the core contains a helical spring of suitable tension, 
having one of ita extremities secured to the соге, and the 
other attached to a fixed point situated asshown. The entire 
combination of parts are secured to а substantial bracket by 
means of screws, and by a piece of gas tube of suitable 
dimensions is suspended within the interior of a large gong 
or dome which forms а cover to the whole arrangement. 
The cirouit is governed by an ordinary solid contact button 
or switch. When the circnit is open, the core, which 
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may be varied ad lib.” according to the size of the gong. 
To especially adapt this gong for continuous ringing, 
I bave conceived a device consisting of a combination 
of gear wheels, and an esoapement wheel in conjunction 
with a spiral spring and win key. The contact is pro- 
duced by a star wheel, the points of which form a rubbing 
insulated spring strip. For ional 

large currents carbon contacts may be used with advantage. 
The simplicity and com of this alarnm renders it 
peculiarly adaptable for cheapness of manufacture. Its 
great reliability of action being largely due to the rubbing 
contacts being made at the sending n only, also another 
advantage is that any number of gongs may be worked in any 
circuit, whether they are in series or parallel. This apparatus 


is especially ada to do duty for time bells in large fac- 
tories, mines, &c., where a number of them could be worked 
from the time keeper's office. | 


t 


BREAKS IN SUBMARINE CABLES. 


In the Electrician of m 28rd, Mr. W. J. Murphy 
ate rapidly or to estimate men- 
tally, the influence of the 3 results obtained by 


men в в в 
= 1 (2 — zz) — 21. 
(See Electrician, October 15th, 1897, p. 818.) 
Mr. Murphy points ont that “writing this ^ (x, — a —1), 


or, 7.5 N, where N = (K, — E — 1), it is clear that the 


coefficient of = depends only on the value of n, the ratio 


of the two testing currents, since 
r8 _ 
Kj == { we 
уп — 1 


It is more convenient, however, to base the oorrection on 


az hat is, upon the quotient of the larger of the cur- 


rents into the voltage of the E. O., in which case м (the oo- 
diim of ) = (xn - G + н), c i 


Values for both х and м are given in parallel columns for 
Various battery ratios n recommended in prac and refer- 


.'. eme to these two colnmns, as given below, will explain why . 
' the м formula is preferred to 
` lo remember that м = 0:400 when n = 1:8, and that there 


N formula, “ since it is easy 


is an increase ef 0:009 nearly in м for every increase of a 
tenth in n.“ ; 


* 


. | m N M. 

18 0:929 0:400 

19 0-215 0:409 

3-0 0-210 0:420 

21 0204 0:429 

9-9 0:199 0-438 

2:3 0:195 0:447 

84 . 0190 . 0:456 

E. 0:186 0:465 

2:6 0:182 0:474 

277 0:178 0481 

2:8 07175 0:490 

9:9 0:172 0:499 

3:0 0:169 0:506 

— at 4 

Mean difference = 01 | 0-0044 0-0088 


in submarine cables. 


-ansound in principle, since the ро 


A sufficiently correct rule for the Е.О. correction is: 

1. Divide the earth potential difference (in millivolts) by 
the stronger testing current flowing throngh the cable (in 
milliamperes), and multiply by 0°4 if the current ratio n is 
nearly 2; or by 0'5 if nearly 3; and by the mean 0:45 if n 
is about 2*5. 

Mr. Murphy adds another rule by which to remember 
whether the correction is a plus or a minus quantity. 

2. The correction is subtractive when the direction of the 
E.C. is such as woald be produced by & minus (Zn) battery 
Practically an invariable fale that the negative dar pol 

ically an e rule ve pole 
18 to line during tests made by the method. 

A further rough rule instead of 99 is also given, viz, 
when the bridge ratio arms are equal and the milliamme ter is 
placed in the battery circuit (that is, when the current 
through the milliammeter equals 2 c), the Е.О. correction may 
bs obtained, when 5» is about 3, by simply dividing the 
E. M. F. of the E.C. by the larger of the milliammeter readin 
taken when balanoe is obtained, because it is only when 
E.C. is abnormally strong, or the testing currents relatively 
weak, that any serious discrepancy will obtain. 

` Ezamples.—Taking Е.О. = 500 millivolts (half volt), and 
n c as 50 milliamperes, and selecting 2 as the value of n, in 
order to make the discrepancy of the rough rule as large as it 
i4 ever пке to be in ce, gives the following compara- 
tive valnes for the E О, correction : 


By oorrect coefficient 80 x 0 420— 4:2 ohms, error nil. 

By rule 1 ae x0400—40 „ „ 030hm, 
4 5 : 

By rough rule 100 =50 „ „ 08 „. 


consequently facilitated by writing E.C. correction por- 
tion F ^ м, as suggested by Mr. Murphy, and giving the 


value of м for all likely battery ratios in tabular form, with 
Mr. Sohaefer’s values for K!. | 

The only exception which we take applies rather to Mr. 
Schaefer’s formula, as in our criticism of the teet— 
see the ELECTRICAL Review, December 81st, 1897, p. 919. 

We then pointed out that while Mr, Schaefer claims to 
have disproved the strict of Kennelly’s law of 
inverse square roots for the variation in resistance of an 
exposed area under different current strengths, and in 
his own formula substitutes for it the 1:8 root instead 
M MM ee EM S 
reak are 


whioh Mr. Murphy has somewhat simplified. We further 

sci out in this ea peer that Mr. perg iris гесе » 
is E.C. before applyi testing current, а i 

forint eb, a farisation component of the 

Е.О. will greatly under two testing currents of different 

strength, and at the moment of taking off the testing current 

may even be reversed in direction to what it was before 


A 


* ^ * 
oe 
- 


opening 
lock, ‘wher ill be read b алдау, ee f. 
10 en 8 wi ; rot, Silvanus P. 
е» PR : We learn 
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NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.—18508. 


Compiled expressly for this journal by W. P. THowPsow & Co, 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 


at Liverpool, Manchester, and Birmingham, to whom all inquiries | 


should be addressed. 


21,248. " Improvements in and connected with the electro-deposi- 
tion of metals." B. О. Сотрев-Согез. Dated October 10th. 


21,861. “Improvements in electrical ignition apparatus fcr 
interral combustion engines.” Т. Маври. Dated October 10th. 


21,265. “Improvements in certain drums for holding electric 
cables.“ T. Oxtzy. Dated October 10th. (Complete) 


21,359. “Improvements in and connected with shades or re- 
flectors for electric lamps.” В. L. Krem. Dated October 11th, 


31,974. „ Improvements in rheostate or electric heaters? E. O. 
RASTER. 


Dated October 11th, (Complete.) 


21,394 “Improved press for moulding electrotype matrices." 
G. E. B. EA, W. H. Srorrmrswoopz, О. A. SPOTTISWOODE, and E. J. 
PASSINGHAM. Dated October 11th. 


21,401. “Improvements in step by step dial telegraphs with 
duplicate indicators to record the indications given and received 
signalling." R. R. Harrer. Dated October 11th. ; 


21,407. “Improvements in dynamo-electric machines" A. F. 
Burry. Dated October 11th. 


21,410. "Improvements in controlling switches and apparatus for 
electric motors.” R. Hurcumox. Dated October 116. (Complete) 


21,467. “An improved form of alternating current transformer 
= Teor А оой.” Vznirys, Lnarep, and L. Ј.`5тивгв. Dated 
ar 12th. | | 


21,480. "Improvements in or relating to channels, tubes, and 
wells, for underground electric conductors and the like.” 
Horrman. Dated October 12th. | 


21,492. " Apparatus for generating and utilising electric energy." 
W. B. Brupsom ^ Dated October 12th . j 


21,501. “Improvements in соіа - freed electrical apparatus.” 
Td Wan. (E. d. Lochmann & Cie, Germany.) Dated October 


21,505. н Im roved device for use in connection with apparatus 
ce electric haulage of vehicles." F. Ковивтв. Dated October 
1 . ` К 


21,524. “Improvements in electro-magnetic variable speed and 
clutch gearing.” Н. A. Wort aston (of Pope & Son), and R. KENNEDY. 
Dated October 13th. 


21,550. “Improvements in systems of control for electric motors 
and railway trains.” W. В. Роттив. Dated October 13th. (Date 


applied for under Patents, &с., Act, 1883, Sao. 103, March 17th, 1898, 


being date of application in United States.) (Complete.) 


21,551. “ Improvements in controlling electric motors and electri- 
y-propelled хату trains.” E. W. Ricm, jan. Dated October 
13th. (Date applied for under Patents, &c, Act, 1883, Sec. 108, 
(ons a 1898, being date of application in United States.) 
omplete. 


21,573. "Improvements in dynamo-electric generators, motors, 
and transformers.” О. W.THompson. Dated October 13th, 


21,033. “Improvements in electricity meters." 
Dated October 14th. 


21,098. “Improvements in arc lamps for pom and for 
5 S like purposes." J. Stuart and J. Н. Влвтои. Dated 
c 4th. : 


21,652. “An improved system of electric traction.” 8. WorrTHixa- 
TON and R. J. CRowrzeyv. Dated October 14th. 


21,689. Improvements in induction motors.” W. L. Davies. 
Dated Ostob:r 14th. | | 


G. Ноокналм. 


21,695. “A circulating electric battery." Е A. Srokxs. E. J. 


Srokzs, and R J. CRowrLEx. Dated October 15th. 


21,718. "Improvements in automatic means of breaking electric 
circuits.” 


J. FERGUSON and J. WErre. Dated October 15th. 
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91,716. "Improvements in " W. 


| electric measuring in 
Tomson, Baron Kelvin of Largs. Dated October 15h. 


21,726. “Improvements in and: connected with eoin-controlled 
phonographs" G. V. Gazss and W. Н. MruLER. Dated October 
15th. (Complete) | 


31,733. “Tubes and fittings for electrical purposes.” Н. E. 
"ЮРогрніх. Dated October 15th. 


21,752. “Improvements in telescriptors or telegraphic trans- 


mitting and recording or recei apparatus." Tus TELESCRIPTOR 
Synproats, Lr». (B. Hofmann, nns) Dated October 15th. 


21,755. "Improvements im electric meters, parts of which are 
applicable to the reduction of friction of rotatiog shafts.” B. J. B. 
a (R. В. White, United States.) Dated October 15th. (Com. 
plete. 


21,759. “Improvements in electric train systems.” W. В. POTTER. 
Dated O:tober 15th. (Date applied for under Patents, &c., Act, 
1883, Bec. 103, March 316, 1698, being date of application in the 
United States.)  (Complete.) ; 


21,718. "Improvements in electric arc lamps.” Юмаглвн Impos- 
pesad “a (Hlektricitate Aktiengesellschaft, Germany.) Dated 


21,719. “Improvements in hand vice and other strainers or 
stretchers for telegraph, telephone, and other wires.” W. В. MACKIR. 
Dated October 15th. 


vx D 


) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Mesars. W. Р. 
Tuompson & Oo., 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (im stamps). 


1898, 
3.805. “Improvements in electrical switch apparatus.” T. H. 
MINSHALL. June 27th, 1898. Relates to a construction of 


electrical switch apparatus. It consists of a switch provided with 
two contact plugs that are removed from both fixed contacts when 
the circuit has to be broken at the fized contact connected with the 
feeding circuit, a shutter is provided enclosing the said contact when 
the switch plug is withdrawn. 2 claims. | 


9,070. “ Improvements in contact shoes for electric railways.” 
W. M. Brown. Dated py 9th, 1898. A block of wood is secured 
fo any desired of the frame or truck, & piece of rubber hose 
extends longitudinally throughout the block of wood. A metal strip 
is secured to the under side of the hose and adapted to make contact 
with the contact box; & wire connects the contact atrip with the 
apparatus upon the car. 7 claims. | 


9,960. "Improvements in or relating to electric meters." A. J. 
Bourt (I. Е. G. Oauro) ‘Dated April 30th, 1898. Relates to 
electrical meters provided with a constant electric field. It consists 
of a closed coil conducting the electric current, shaped to represent 
a flat and regular , having a number of sides greater than two, 
and connected to the segmente of a commutator, the coil and the 
commutator are secured together and to a small spindle passing 
aati the centre of the coil and rotating about its own axis. 

claims. 


a, 


15,144. “Improvements in electric railways and tramways on a 
road contact system." ЇЧ. FLEcHTENMaCHER. Dated July 9:h, 1898. 
Relates to an improved system of electric traction wherein one of 
the rails of the track is formed of a material containing cellulose 
which does not convey electricity, but is yet sufficiently resistant, 
euch, for example, as papier maché, and is vided at 
distances apart with pieces of soft iron passing ugh the rail 
top to kottom, whilst the vehicle is provided with a device adapted 
to effect the magnetisation of the pieces of soft iron when — 
over the latter, the soft iron being combined with devices de 
to feed them with electric current from the line when they are 
irfluenced by pieces of magnetised soft iron and with collectors 
to take current thus conveyed to the pieces of soft iron in 
order to supply the motor of the ve 3 claims. 


15,646. Electrically-operated cloth cutters.” N. GARLAND. 
Dated July 16th, 1898. R-lates to improvements in electrically- 
operated cloth cutters. Ic consists of the base plate of the machine, 
the stem, a motor, a main shaft, the balance crank, and the connect- 
irg rod from the balance to the clasp on the knife. The knife hasa 
bottom inclined bevelled prod areis edge and an inclined front ed 
which meets the front of the bottom edge. The front of the knife 
is provided with a plurality of serrations. 5 claims. 
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NO. 1,098, 


THE PRICE OF ELECTRICAL ENERGY 
IN NEW YORK. 


THE American Electrical Engineer of Ootober 18th contains 
an interesting article on the reduction of the prices 
charged by the Edison Company of. New York to its con- 
sumers. 

The article commences as follows : — - 

. “ Oonsistently with its intelligent and well-matnred policy 
of lowering the price of current to all consumers as fast as 
the growth of the business and progressive economies in 
current production would allow, the Edison Electric Illu- 
minating Company has now made further reduction in its 
regular charges." | 

The above paragraph пара guch very Fm reading 
that one burries on to ascertain what it amounts to in plain 
figures. Our first thought is to remove to New York in 
order to obtain the blessings of cheap electricity; but after 
mastering the details of the schedule, our second thoughts 
are that there are worse places than London. | 

The system of charging is an imitation of the “ Wright 
system,” but without the demand indicator, that is to вау, 
the price is varied according to the number of hours’ use 
per diem of the maximum possible requirement, consequently 
the consumer has no TEE ы the рах of the 
load curve. 

The price for the first T average daily nse. is 10. per 
unit; for the second hour's use, 74d.; for the third and 
fourth hour, 5d. ; and for all beyond, 24d. . 

The New York householder i is now probably ошар отег 
the final figure of 24d. ; but he will not gloat much when 
he sees his bill; he will find that his winter limit will be 
74d., and in the summer he will get nothing under 10d. 

For wholesale пне, with a guarantee of 2,000 units per 
month, and two hours’ average daily use, the price is 5d. 
per unit for the first four hours, and 240. рег unit after- 
wards. 

To encourage cooking, heating, &e., T" electricity, house · 
hold apparatus ſor these purposes are excluded і in calculating 
the maximum possible demand. 

This is very curious, for if the object of the company 
were to be attained on those terms, they would find their 
load peak would at dinner time rise to three times its present 
height, and as low temperatures and long nights come at the 
same time of the year, their load factor would be diminished. 
On the other hand, we cannot imagine that any but a few 
millionaires will adopt electrical cooking and heating, even 
at 5d. or 21d. per unit. 

It would be very interesting to ascertain how it comes 
about that these high prices are necessary in New York. 
Is i& dae to the high price of labour or to water in the 
capital ? 

In tramway enterprise we are a bur way behind the New 
World, but in the distribution of cheap electricity, we have 


evidently nothing to learn from New York. 
| ESI Е 
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GAS TRACTION. 


ConsIDERING the constant obstruction to eleotrio traction 
and its initial outlay, it is a little remarkable that gas 
traction has not made greater progress. At an electric 
generating station there must be more power than is con- 
sumed by the cars a'ong a line. 

In a gas system the central station is only called on to 
compress the power gas into cylinders. No power is generated, 
and the compression only requires a very small percentage of 
the power locked up in the gas in the form of chemical 
energy to be liberated by combustion. Trade and Industry 
publishes an article on the system at Blackpool, whence 
it appears that the service to St. Annes has been 
very satisfactory during the past season. The line 
is to be doubled. Started in 1896 with four cars, 
12 more were added of larger size, seating 52 passengers 
instead of 40. The line is worked by the British Gas 
Traction Company on the basis of 5} per car mile. The 
line, 74 miles long, has four passing places per mile, and 
there are two compressing stations about a mile from the 
termini, Gas costs 2s. 4d. per 1,000 feet. The large cars 
consume about 35 feet of gas per car mile at a cost of nearly 
one penny. This includes the gas used by the compressore— 
about 11 per cent. of the whole. 


In April last another gas line was opened between- 


Stretford and Barton-upon-Irwell—some 3] miles in length. 
This is a light railway suitable for carrying goods from the 
Salford Docks. The gas consumption is even less 


than at Blackpool. 


the latter being under construction in the West of England. 
Our contemporary compares the various modes of tramway 
traction by cable, steam, the Serpollet system, the Mekarski 
with its 900 Ibs. air pressure and ісе trouble, the aooumu- 
Jator and the trolley system, the latter being honoured with 
the heaviest condemnation, perhaps because the most 
formidable, in the shape of electrolysis and signal disturbance. 


In Holland, а gas car has run as much as 21 miles on a 


single charge of gas; but 10 to 12 miles is usual. The 
jacket cooling water is renewed when the gas reservoir is 
recharged, and the two operations need not occupy more 
than a few seconds. It is claimed that the cars are not 
audible, at the same distance as an electrical trolley car. 


For a line of 12 miles the compressing station need not 
exceed in cost about £3,000 for plant and buildings. It 


would run 20 to 25 cars, and the total oost of the whole line, 
with equipment, would not be £60,000—a sum less than the 
cost of the line alone with conduit or cable systems. Electric 
traction, with cars of 40 or 50 passengers, requires 1 kilowatt 
per car mile, costing 2d. to 8d. 

The gas traction system would undoubtedly move ahead 


rapidly, were it not that the public are in an expectant mood 


as regards electrical working, and the way is being blocked 
by the municipalities, Electrical traction is suffering from 
narrow-mindedness, and the cost of it is inordinatel y heavy 
because it is being exploited in a niggling manner. Gas trac- 
tion is suited equally with electricity for both local and 
general lines, wherever gas is to be bought along an ex- 
tended route at suitable distances. 

Electricity is a little costly to manufacture by means of 


Neath has now adopted the system 
and two light railways аге to be worked on the gas system, 


- coal, and the success of electricity depends very much upon 


broad views, and a capacity to utilise Буе-ргойпсіз in the 
shape of the heat of the waste steam, as well as to generate 


electricity by gas power, either by the use of producer gas 
from cheap inferior coals, or by utilising that huge stream of 


now wasted energy which flows day and night from every 
blast farnace, and which would drive every tramway in the 
country, and leave в large: surplus of power for other 
purposes. i . Y Ys Я . | ' 


The. Physical Society held their first 
meeting of the new session on Friday last 
at Burlington House. Although there was 
nothing of striking importance in the papers read, there was 
plenty of evidence that. the Fellows had spent some of their 
very long vacation in serious work. Mr. Pidgeon exhibited: 
an influence machine of the Holtz - Wimshürst type, to 
which he has added auxiliary inductors, and a coating of жах 
to the glass discs. But he rather failed in his attempt to 
demonstrate the theory of the working of these additions ; 
and it was difficult, from his very qualitative experimenta, 
to judge how far the output was increased by them. Before 
any definite opinion can be come to, it will be necessary to 
know the comparative cost, weight, complication, and output 
of the machine, and also whether it is quite free from the. 
* reversing " tendency. One great merit of Mr. Pidgeon’s 
influence machine he certainly did establish, ¢.¢., its absolute 
immunity from the evils arising from surface moisture and 
dust. This immunity is chiefly obtained by coating the 
sectors with an insulating substance, and by restricting the 
exposed surface to a very small area. The mixture of 
paraffin wax and resin adopted by Mr. Pidgeon doer not 
commend itself to us, however. For although the surface 
repels moisture at first, the wax itself slowly absorbs it ; 
moreover, this resinous mixture retains the electrical charges, 
which means that electrical work is wasted at each reversal. 
There are mica substitutes that would seem to obviate both 
these defects, presenting at the same time mechanical and 
electrical advantages. Experimenta on physical subjects, 
whether original or not, are always welcome at these meetings; 
it is true they take up the time, but everybody agrees that the 
time is well spent. This was the case when Dr. 8. P. 
Thompson exhibited the remarkable magneto- -optical experi- 
ments of Righi They form a supplement to those of 
Zsemann, and the two constitute a perfect complement to the 
magneto - polarioscopio work of Faraday. Mr. Albert 
Campbell's paper on “The Magnetic Fluxes in Meters and 
other Electrical Instrumenta is of far-reaching usefulness, 
and deserves careful study in detail. The smallness of the 
forces measured, and the extreme narrowness of the gaps, 
necessitated modifications of tests and improved methods. 
Mr. Campbell gives us the magnetic flures for a range of 
instruments including such various fields as those of the 
Siemens dynamometer, the Thomson galvanometer, the 
Weston voltmeter, the Evershed ohmmeter, and the Bell 
telephone ; and he follows this up with a critical examination 
of many standard forms of electricity meters. The discussion 
of his paper is adjourned to the next meeting of the Physical 
Society, to be held at Burlington House at ö p.m. on Friday, 
November 11th ; no doubt our readers will be glad of this 
opportunity of а closer acquaintance with the subject. By 
the way, the discussion of a paper on “The Magnetic 
Properties and Electrical Resistance of Iron," by Dr. D. K. 
Morris, was adjourned as far back as May, 1897; perhaps 
some Fellow of the Physical Society can tell us what has 
become of it, 


The Physical Society 
Meeting. . 


r 
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THE ELECTRICAL SOLAR HYPOTHESIS. 


—— d 
ь 


ADDITIONAL’ CORRELATIVE EVIDENCE. 


ae x 


Bx DELTA. 


SrNCE the first series of articles appeared, the author has had 
the opportunity of examining the magnetio observatories 
which are under the control of: Herr Lenz. 
tories are situated in the Stadt Park, Bochum, Prussia.  . 
Thanks to Herr Lenz, the author is able to exhibit oopies 
of the curves of magnetic declinatron. The registration is 
effected continuously all through the year by the .auto- 
photographic system: Figs. 1 and 2 show the curves of 


magnetis declination for the two days, March 14th and 15th - 


of this year. s jk 
On both dates an aurora of great splendour was visible at 


Bochum and throughout Europe, and on these days spots, 


were visible on the sun's surface; the violent magnetic per-' 
turbations suggest a distinct association between the solar 
spots, the anrora, and the condition of terrestrial magnetism ; 
and this association will always be found to exist, ооп- 
tributing evidence of t and irrefutable value in favour 
of the author's eleotrioal solar hypothesis, | 


i i 


Constants 2'44-Ё absylute declination, 


These observa- | 


CALCULATIONS FOR ELECTRIC LIGHT 
WIRING.” 


IT is very desirable that every man having charge of a power 
or machinery plant should be familiar with the use of wiring 
tables, and when the occasion demands it, he should be able 
to compute the size of wire required for various purposes 
with a fair degree of кш In Table I. we have com- 
bined two standard wiring tables, omitting tuch portions as 
are unnecessary in ordinary calculations, and which must 
from their nature be more or less inaccurate, and have given 
ш those parts which are involved in m work. «23 

he fourth column in the table is particularly useful in 
reducing the area of a conductor of rectangular section to its 
equal in round wire. бар we had a strip of copper 004 


inch thick and 1 inch wide, and wanted the size of wire 


having approximately the same sectional area. The area of the 
strip would be 1,000 x 4 = 4,000 square mils. Referring 
to the table we find that No. 13 wire has an area of 4, 0671 
вдпаге mils, which is the nearest to the required area. 
Column 5 giving the weight of 1,000 feet of the various 
sized wires is used for calculating the weight of the wire 
used in armature and field coils and also in plants. 

When it is desired to find the weight of wire for a system 
of feeders or for long supply wires in incandescent circuit, 
column 6 will be found much more convenient, giving the 
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On referring to the author's former articles, it will be 
seen that the electrical h esis therein advanced assumes 
that the sun spots constitute the solar surfaces that absorb 
electrical energy from the interplanetary space, and, in a 
degree, to compensate for that distributed to the planetary 
and stellar bodies. The intrusion of these electrical energy 
absorbing surfaces must obviously affect both the electrical 
potential of the earth's atmosphere, and also the terrestrial 
magnetism, but only on the terrestrial surfaces that are in a 
position of solar electrical reception. We see evidence of 
this disturbing effect of sun spots on the curves of all the 
diagrams at all periods where sun spots are in evidence. 
The violent magnetic perturbations are very conspicuous. In 
order to show the degree of variation from the normal, the 
anthor has marked in dotted lines, on the curve, the average 
line representing the normal range of declination. — 

Fig. 8 shows quite clearly the influence of the effect of the 
electric earth current returns of the Bochum electrical tram 
system on the needle. | 

A careful examination of the day-by-day curves of 2j 
years shows а wonderful regularity in the degree effect on the 
needle of the electric tram system, and it should not be diffi- 
cult to arrange a formula of correction. | 

The author, in a future note, will give further and still 
more reoent evidence of correlation in proof of the solar 


and electrical hypothesis and its associated phenomenon, 


weight in larger units or in pounds per mile. Oolumns 8 
and 9 giving the resistances at different lengths are very 
important. When calculating for rheostata, resistance boxes, 
Wheatstone bridges, and other measuring instrumenta, we 
have given a known resistance and require the amount of a 
certain sized wire having that same resistance, column 10 
will be found especially applicable. 

Suppose it is desired to find the size of wire required in a 
certain building where the conditions are as follows : 16 O.P. 
lamps are to be used requiring *6 ampere at 110 volta, the 
loss being not more than 2 volts on апу circuit at fall load. 
There are five different circuits in this mill, each one re- 
quiring a different size of wire acoording to the conditions 
given in Table II. We will givethe complete calculation for 
circuit 1. | ` 

For the sake of clearness we will tabulate our results as 


shown in Table II. There are 40 lights in circuit 1, re- 


quiring 40 x 6 = 24 amperes, and rince the lights are 65 
feet from the switchboard, a total of 180 feet of conductor 


will be required. | { 
To find the resistance of this conductor, Ohm’s law must 
" AE E Е 2 ка 1 BE: 
be applied, which is R = 6 thus & — 55 0833 


ohms. The problem now is to find such a size of wire of 


* New York Engineer. 
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which 180 feet will have a resistance of ‘0888 ohms. If 
130 feet have a resistance of 0888 ohms, 1,000 feet will have 

1000. 1 25 _ 
а resistance of 130 x ra 641 ohms. Now, re 
ferring to Table I., we find that No. 8 wire has a resistance 
of *62881 ohms per 1,000 feet, which is the nearest to the 
required size, hence we select a No. 8 wire. In Table I., 
No. 8 wire has a weight of 49 88 Ibs. per 1,000 feet. Then 


180 feet of the wire will weigh 1000 of 49:88 = 6:48 lbs. 
9 

The other circuits are calculated the same way, and in 
order that the reader may acquire a little practice onc this 
line if he 80 chooses, we give in Table II. the resulta obtained 
for the other four circuits. 

It is required to find the most economical size of con- 
ductor to use in transmitting current for 1,200 lights or 720 
amperes from a waterfall to a mill 1,000 feet; away. 


If 2 volta loss were allowable, the resistance of the 2,000 


| 2 1 
feet, of conductor would be 720 80 ohms, or i 
1,000 feet wonld be „I. = -0014 ohms. This resistance 


720 


is much larger than that of a single 0000 wire, and to obtain 
the number of 0000 wires required, we divide the resistance 
of опе 0000 wire, *0490 by the given resistance 0014 which 
gives 85 0000 wires. 

By referring to oolumn 5, Table I., we find that the weight 
of one 0000 wire per 1,000 feet is 639:33 lbs. Then the 
weight of 35 0000 wires would be 85 x 2 x 6389°38 = 
44,753:10 lbs. At the current price of copper this would be 
& very expensive installation, and the only way to reduce it 
would be to allow more voltage to be lost in conductor ; 
that is, by using a single 0000 wire we would have to make 
the volts lost = 85 x 2 = 70 volts. Then the voltage at 


TABLE I.—Sizes, WEIGHTS, AND RESISTANCES OF COPPER WIRE. 


i | 


— 


| Diameter | Circular mils. Square 
— in (D*) mii... per 1, per 
mils. 001 inch. | (D* x 7884.) fee ' mile. 
ss ——— ——— 
0000 | 460000 | 211,600: 166190. —  esoss | 3,3757] 
000 409 640 | 107,805 131,790 | 60701 | 2,077 
00 364 800 | 133,079 4 | 104,520: ` 40209 | 2,23 
O , 324950 | 106,592 5 82,932: | 31904 | 1,668165 
1 289300 | 83,0942 65,733: 252:88 | 1,935:2 


efor | s | 


———— — 


! 


[om | oon 
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Feet R. or ohms Ohms Feet Ohms 
r er 
Sound | 1 feet. mile | ohm. Sound. 
156 | 04906 22908 | 20,383: 000076788 
197 06156 32664 | 16.165 *00012039 
249 ; 07801 41187 | 19,820: 00019493 
313 | C9831 51909 | 10,409: 00030772 
995 : 12404 65490 8,062:3 00048994 
| E 
499 15840 82587 | 0,3997 *00078045 
6:29 16723 10414 5,070: *0012406 
7 93 24889 13181 4,021 0 0019721 
10 81361 1:6558 3,188 7 00313961 
12 61 39546 2 0881 2,5287 | 0049868 
JJ!!! ̃ dͤò— . rM Sm 8 
159 ` 49871 2°6331 2,005:2 0079294 
20°05 | 62881 3:3201 1,090:3 ‘012608 
25 28 ‘79281 4°1860 19613  ' 020042 
31:38 1: 5 2800 1,0000 0813880 
40 20 1:2607 6:6568 793 18 *050682 
| 
50 69 1:5898 8:8940 629-02 080585 
63:91 2 0047 10:585 498:83 12841 
80 59 2:5908 13:680 38597 20880 
101:63 31150 16:477 321:02 81858 
128 14 40191 21:291 24881 51501 
161:59 5:0683 26-761 197-30 81900 
203 76 6 3911. 33-745 .156:47 1:8024 
264 26 8 2889 43-765 120:64 2:1904 
324: 10:163 53:658 98 401 3:2926 
408:56 12:815 07-660. 78:087 6:2356 
51515 16 152 85:283 61:911 8:3208 
649-66 20 377 107-59 49 087 13:238 
81921 25 695 135:67 38 918 21050 
1,033:96 32:400 171°07 90:864 33:466 
130261| 40868 315779 24:469 53:235 
1,642 *5 51:519 272:09 19:410 84:644 
2,071°%2 64-966 343-09 15'393 184:56 
$,611:82 81 981 432°54 12°207 213:96 
293°97 103 30 545°39 9 6812 340°25 
4,152°22 | 127 27 671-99 7:8573 528'45 
5,236:66 164 26 88727 60880 800:33 
6,602 71 207 08 1,0984 4:8990 1,967:3 
8,928 30 261:23 1,379°3 3:8281 2,1755 
10,501:35 329 35 1,738:9 3-0303 3,458°5 
13,238 83 415˙24 2,193'5 2°4082 5,497°4 
16,691 06 523 76 2,765°5 1-9093 8,7431 
20,864°65 660:37 9,4807 1:5143 772 
26,302 23 832:48 4, 395 5 1:2019 | 21,896 
33,175:94 | 1,0497 5,5421 9527 34,823 
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the dynamo would have to be about 172 volts to allow for 
this loss and the loss in the wiring of the mill. 

If power is cheap, it will be more economical to use a 
smaller wire and waste more power, and vice versá. The 
dest plan, however, is to follow Lord Kelvin's rule. The 
maximum economy is obtained by making the interest on 


the cost of the copper invested equal the coat of the power 


uired to force the current through the conductors. 

ü the cost of the power to be 40 cents per month 
per H.P., interest 6 per oent., and eo o гора 15 cents 
per in the case given above. What will be the most 
economical gize of conductor to use ? 

.The weight of 2,000 feet of 0000 wire is 1,279 lbs. 
Cost = $.15 x 1,279 = $191.85. Interest at 6 per cent. = 
$191.85 x .06 = $11.51 per year, or $.96 per month. 


TABLE II. 
1,2 3 4 b | 6 | 7 8 9 | 10 
3 | 
pal kl ald a 
3 3 E 2838 3 " ~ 2 
3 3 35 3 11 3 Riel 3 
2 2 A — — | ei & E 
1 | 40| 24 65| 190| 3 | 0653 641 | 8 6 48 
2 | 16| 96| 316| 632| 3 2088 3290 5 | 692 
3 6| 36 1,120 | $240 | 3 | 5556 4 | 2835 
4 | 88 528 105 210 2 | 0860 1714 2 421 
5 | 125 | 75: 40 a ea an 5 в 
i f i 


According to the formula derived from Ohm's law, Watts 
= СЕ = 70 х 720 = 50.400. Н.Р. = watts — 746 = 
50,400 ＋ 746 = 67°56 Н.Р. The price of the power will 
be $.40 x 67°56 = $27.08 per month. That is, the power 
оша 2708 — 29:1 times as much as the interest, The 

uare root of this ratio between the interest and the cost 
of the power will give the proper number of conductors to 
ше. 


T he square root of 88:1 = 5˙8 0000 wires. 

With 5:8 0000 wires the colt will only be $27.08 — 5:8 
= $5.1 17 month, and the interest will be 5:8 x $.96 = 
$5.1. "Therefore, if 720 amperes were to be carried all the 
time, а cironit 5:9 times as large in cross-section would give 
ES агза o the table of saf 

y to the table e-carrying capacities in the 
National Electrical Code, we find that this aer wire is 
very nearly correct, the size there given being 1,200,000 
circular mils for 780 amperes. The entire code was pub- 
lished in this paper last fall, and is now published in vest 
pocket form by Board of Underwriters, and can be 
obtained from any insurance agency in one's city or district. 
ote) ee that everyone should possess a copy of 


ANDERSON'S SURFACE CONTACT ELECTRIC 
| TRACTION SYSTEM. 


Tux surface contact system still has many attractions for 
inventors, and although in the past it has been pretty well 
worked out by many well-known engineers it hae not so far 
come into Parana The trolley system is used on hundreds 
of successful lines, works and pays its way well, while sur- 
faca contacts are only experimentally in use. But the adop- 


tion of numerous trolley systems may be due to a con- 


siderable extent to other causes than euperiority of the 


system. 

el руи have a habit of following each other's 
examples, sometimes blindly, and the trolley syatem is pushed 
and worked by energetic companies with abundance of 
capital and skill at command. 

The surface contact systems are not to bs ignored simply 
because trolley systems are so numerous in comparison, for 


at one time in the history of electric traction there was only 
one trolley m in use, and numerous cable and horse 
lines, but, nevertheless, the trolley was the better system. 

It is interesting to note that at the present moment two 
determined attempts are being made to eatablish the surface 
contact system, one in London by Prof. S. P. Thompson, 
and Anderson's in Leeds. . 

À general description of the construction and working of 
this system is as follows: — The invention is essentially a 
mechanical device for ош the supply main to the 
motor by means of rising and falling studs worked by & 
skate the oar. | | 

Hitherto the studs have been fixtures, and the connection 
made by means of eleotro-magneta somewhat unoertain in 
“оп : The meohanical method seems to get over this 

ifficulty. | 

Along the centre of the track between the rails are fixed, 
at intervals of about 17 feet, cast-iron boxes 3 feet long by 
1 foot wide and 1 foot 8 inches deep. The lids of these 
boxes are laid flush with the roadway setts. Connecting the 
boxes, at a depth of about 12 inches below the setts, are 
three-duct stone conduite. The bores themselves are fitted 
with a simple arrangement of levers and oatches, which 
actuates short cylindrical studs, enabling them to move up 
or down in a vertical direction. 

When fully up, the tops of the studs are about 4 inohes 
above the surface of the roadway; when down, they are 
flash with the same. 

The levers are interconnected by means of wires passing 
through the top and bottom ducts of the above-mentioned 
stoneware conduits, and the mechanical arrangement is such, 
that, assuming a stud in any box to be raised, on pressing 
the same down, the stud in the next box forward is raised, 
and when this latter is in its turn 5 down, the process 
gl cis axes осе , and 80 on. 

The top portion of each stud is made us hor-bronze, 
or some other good and, at the same time, durable, eleotrioal 
conducting ial, and connected to this is a spindle 

ing through the body of the stud, which is hollow, to & 
switch arm fixed to the lower portion of the stud below the 
box lid, but efficiently insulated from it. As the stud rises, 
but well after the top portion of it is clear of the lid of the 
box, this switch arm comes in connection with a fixed brass 
contact piece, mounted on a stoneware frame, which, in its 
turp, is o:amped into oil cups to ensure insulation. 

These contact pieces are all connected with one another, 
and one pole of the source of supply, by means of an insu- 
lated cable passing through all the bores and the centre duct 
of the stoneware conduit between the boxes. It is thus 
evident that as long as any stud is up, the top insulated 
роп is in direot connection with the source of supply ; 

ut on being depressed its switch arm breaks connection 
with the contaot piece, and the next stud forward is in ita 
turn energised. 
On the underside of the car is mounted a long rigid skate. 
The height of this skate above the roadway is such that the 
studs, when raised, will make contact with it, and its length 
is slightly in exoeas of the distance between the studs, so that 
before leaving contact with one it is in connection electrically 
with the next forward. 

The back end of this skate is continued in the form of a 
long ramp, having a gradual slant from the level of the 
skate to within half an inch of the surface of the roadway 
setts. This ramp is insulated from the skate by a space of 
some 6 inches, bat to maintain an even pressure on the studs 
this space is fitted in with alternate strips of mica. 

The system of workings is as follows :— 

To start the car, the first stud is raised by hand or 
mechanically. Electric connection is then established from 
the insu condactor through the switch and stud to the 
skate, and thence to the motors. Thus the car commences 
to move forward. The slanting ramp, pressing over the 
raised stud, the same down, breaking its electrical 
connection, but at the same time the next stad forward has 
been raised, and as the switches on the stads are so set 
that the one on the rising atud makes its connection before 
the one on the falling stud has broken contact, and the 
skate, as before stated, is long enough to press on two studs 


at once for a short time, there is no interruption of ourrent 


to the motore, and the car continues its р 


From the above it will be clear (1) no stud oan 
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possibly be raised until the car is over it, and (2) that no 
stud can be energised until it is raised: farther, that there 
is: little danger of the “ramp” failing to depress a stud, as 
it is the weight of the car itself that really acts on the stud, 
though a few pounds’ pressure is found in practice to be 
. enough to do the work. At the same time, in order to get 
over the difficulty of stones, &c., lying on the track, the 
* ramp" is held down by & powerful spring action, which 
would give rather than raise the car before any such 
obstacles. 

It should be stated that the lifting and dropping of the 
studs is a spring action in both directions, the dead point 
being when the stud is half up. This has the effect of 
maintaining u continuous gentle pressure between the stud 
and the skate when up, and of causing the switch arm to 
break contact with a sharp spring action when the stud is 
being depressed. i 

There can scarcely be any uncertainty as regards pressing 
the studs home, when it is considered that the lowest portion 
of the “ramp” is only about half an inch above the top 
of the bor. 

To enable a bogie car to negotiate carves, the skate is 
hinged in the centre in such a manner, that it is impossible 
for it to break contact with its stud sideways. 

No better guarantee of the safety of the system to the public 
and horses can be offered, it is claimed, than the fact that, on 
the half mile length of track on which the system is being ex- 
. perimentally tried, there is constant service of horse trams, 
and during the time in which the current has been frequently 
оп, nothing in connection with the system has happened to 
interfere with the working of the horse tramway service. 

The experience of frost and snow have still to be tried, 
but the promoters are sanguine that the system will prove 
itself workable in all weathers. 

The mechanical arrangements seem to be brought to 
great perfeotion, and certainly offer a better system of con- 
nection than the electro-magnetic one. 

But the electrical switches and contacts operated by such 
a mechanical arrangement will require careful and skilful 
working out. The electrical devices used on the experi- 
mental line are capable of considerable improvement, and 
improvements no doubt will be carried out before any exten- 

sive line is laid down. 

It is not, strictly speaking, a closed conduit system, for 
every switch box in the ground has a surface opening through 
'' Which the studs fit loosely, necessarily loosely. · | 

On the other hand, this mechanical method of energising 
the studs effectually gets over the main difficulties met with 
in surface contact systems energised magnetically; in these 
latter a piece of paper or other bad conductor may break 
` the contact, or the switches may stick and leave a surface 
contact still *slive;" neither of these faults should occur in 
the mechanical method. | 

Just as in the trolley system, there are faults inherently 
its own; it remains to be seen whether they are sufficiently 

serious to prevent its coming into general use. 


——— 


USE OF ELECTRICITY ON WARSHIPS. 


A recent issue of the U.S.A. Army and Navy Register contained 
the following interesting reporta on the use of electricity as 


a motive power for all turrets, ammunition hoists and . 


auxiliary machines on board the Brooklyn, with Commodore, 
now Admiral, Schley’s commendation of the system. The 
Bareau of Construction and Repair is greatly gratified over 


the eminently satisfactory result obtained through the use of 


electricity as demonstrated in the action off Santiago. 


Following are the reports received at the Navy Depart- . 


ment :— 


North Atlantic Fleet, Second Squadron, U.S. Flagship Brooklyn, 
Guantanamo Bay, Cube, August 13th, 1898. 

Віт, —1. I would respectfully report that I am of opinion that the 
use of electricity as a motive power for all turrets, ammunition 
hoists, and all auxiliary machines on board ship not in the engine 
rooms is desirable and would increase efficiency. | 


2. The use of steam for operating turrets makes necessary great ` 


lengths of piping and produces almost insupportable heat in the 


handling rooms; with elsctricity this is avoided and greater celerity 
is accomplished. - UE : E 

9. In the battle of July 3rd, the turrets controlled by electricity did 
better and quicker work and were not so hot as those functioned by 


4. I would, therefore, heartily recommend electricity for these 
pu and transmit reports of the commanding and other officers 


on this point. 
| Very respectfully, 
Commodore U.B. Navy, Commanding Second Sq 
The Commander-in-Chief, U.S. Naval Force, N. A. Bi 


ч e 


W. B. Scurzy, 
N.A. Fleet. 


UB. Flagship Brooklyn, 

Guantanamo Bay, Ооба, August 13th, 1898. 
Sir,—From the experiences in this ship with electric motors, Iam 
strongly in favour of them forthe movement of turrets, ammuni- 
tion hoists, boat cranes, winches, and all machines where leaky 
pipes can be dispensed with and quick work required. Incidentally | 

it also is very important to reduce the heat evolved from piping in 
many parts of the ship, especially in handling rooms. Reliability 
is the only element which bas entered in the discussion of eleo- 
tricity versus steam, and in this ship the use of electric motors for 
the turrets a£ drill and actual combat has proven them much more 
reliable. I enclose reports of officers Who have had charge of them 


in this ship. Very respectfully, — 
F. A, Соок, 
OMEN, U. S. Navy, Commanding. 
The COommander-in-Chief, Second Squadron. B 


US. Flagship Brooklyn, First Rate, 
Guantanamo Bay, Cuba, August 1(th, 1898. 


Bir,—1. In compliance with your verbal instructions of this date, 
I bave to forward herewith, approved, the reports of the three turret 
officers of the ship on the comparative merits of steam and elec- 
tricity as a motive power for turrets and ammunition hoists. 

2. In addition to the use of electricity for the handling of all 
turrets and ammunition, I am decidedly of the opinion that it is also 
advisable to use electricity as a motive power on every auxiliary 


_ machine in the ship that is not located within the engine room or fire 


room. ` 

3. This opinion is based on an experience of over a year and a half 
on board vessel, in which the long leads of steam pipes to the 
different auxiliary machines of the ship have required constant 
attention and repair on account of leaks and breaks, dnd bave been а 
constant source of annoyanoe on account of the heat they give out, 
and also a decided menace to life in action. 

4. Electric wires can be severed without , and can be easily 
and quickly repaired. A burst or cut pipe will fi | 
partment with steam, will run the pressure down in the boilers, and 
cannot be-repaired without breaking joints and replacing a section 


of pipe. 
DEM | Very respectfully, N. E. MASON, 
Lieutenant Commander, U. B. Navy, 
: | Executive Officer. 
The Commanding Officer, U. S. F. B. Brooklyn. ... - * 


U. S. Flagship Brooklyn, First Rate. 

Guantanamo Bay, Cuba, August 10%, 1898. 
Sir,—In obedience to your verbal order of this date, I have the 

honour to make the following report on the relative value and 

reliability of the electrical equipment of this ири compared with 


ate . 1 " ` 
1. Electricity is used as а motive power оп this ship in the fol - 
lowing cases xL 5-inch ammunition hoists, two 6-pounder ammu- 
nition hoists, eight 8:inch ammunition hoists and for turning the 
forward and starboard turrets; in all the above cases the power 
(electricity) has given entire satisfaction, and I firmly believe in its 
employment on board ship for auxiliary purposes; it has many 
advantages over steam for such uses on ship oard, and the only real 
points urged in favour of steam are simplicity, less weight and less 
cost. Ав to simplicity of steam over electricity, w it may 
have been true some years ago, it is not so well marked now ; for 
le everywhere are growing familiar with its employment as a 
motive power. The question of cost, when the attempt is to reach 
the ideal, should not have much weight, and the difference in favour 
of steam is becoming less every day. The increase of weight is a 


. matter that requires serious consideration on board ship, and must in 


e department be kept st a minimum, but the many advantages 
3 demand its employment, and the slight increase of 
weight due to ite use.can, I believe, readily be compensated for by 
cutting the weight of less important material I have been closely 
associated with the turrets of this ship, both steam snd electric, 
before and since the commissioning of the ship on December lst, 
1896, and have had the beat of opportunities of observing their rela- 
tive merits. I had charge of one of each kind during the battle with 
the Spanish fleet off Santiago on July 3rd, the port waist (steam) and 
the starboard waist turret (electric). The facility with which the 
starboard turret guns (electric) were laid on the enemy’s ships leaves 
no doubt in my mind that electricity is immeasurably superior to 
steam as the turning power for turrete, and I also believe this ship 
would be more efficient than she is now if electricity was adopted 
for the | 

2. ammunition hoists worked well during the battle, and in 
every case where there has been difficulties with ammunition hoists 
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the trouble has been. mechanical, and іп no way traceable to the 


power employed. 
Very age 
JAMES G. Dovrz, Lieutenant, U.S. Navy. 
"The Commanditg Officer, U. S. F. S. Brooklyn. 


U.8. Flagship Brooklyn, 
| Guantanamo Bay, Cuba, August 11th, 1898. 

Sir,—1. In obedience to your verbal instructions, I Бате the 

honour to submit the following as my opinion as to the com- 

parative merite of steam and electric gear for the 8-inch 

gan turrets of this vessel, and the efficiency of its electric ammunition 
оівёв, 

2. The absence of any "back kick" when the swinging turret is 

ings d brought to a full stop is very noticeable with the electric 

i being a great point in its favour over steam for quick accurate 


3. The speed of train is more surely controlled with the electric 
gear, thus facilitating on a moving t, or from a 
moving platform. With the steam gear, very movement of 
the starting lever is necessary, to prevent the turret from 
away. | 

4. The electric controller enables the gun pointer to stop the 
turret absolutely, without feeling for the mid-position of the lever 
of the steam gear. | 

5. With the electric gear there is no danger of the controlling 

lever being jarred either way by the shock of discharge of the guns 
causing tbe turret to swing unexpectedly, as there is with the steam 
gear. 
6. The electric gear is always ready for immediate use, the move- 
ment of & switch being all that is required to place it in action; 
whereas the engines of the steam gear, like all other engines, should be 
worked slowly at first, water drained, &c. 

7. The heat caused in the handling room and quarters by the engine 
and piping of the steam gear is а great drawback which is entirely 
overcome by the use of electricity. 


8. A cut wire can be quickly repaired, while the cutting of a steam 


pipe in action would be a more serious matter. 

9. During three engagements with land batteries, one fleet action, 
and one bombardment, the forward electric turret of this vessel has 
bsen under my charge, and has never developed the slightest sign 


SELON ROS RUIN . eee 


efficiency. | 
10. For the above-mentioned reasons, eleotric is, in m 


у 
eee ee steam gear for the working Et the turrets of 


11. The electric ammunition hoists, both for the 8-inch and 5-inch 
guns of my division, = always Lies perfect satisfaction. 
ery res у, 
| | E. ВїмРЗОМ, 


" Lieutenant U.B. Navy, in charge First Division. 
The Commanding Officer, U.B. flagship Brooklyn. 


U. 8. F. S. Brooklyn; First Rate, 
Guantanamo Bay, Cuba, August 114%, 1898. 
Sir,—1. In obedience to your orders requiring a report upon the 


. relative efficiency of steam and electrically-controlled turrets, viewed 
_ in the light of the experience of July 3rd in the naval fight with the 


Spanish fleet, I respectfully submit as follows :— | 
2. A board, of which I was senior member, appointed by your 
order of September 29th, 1897, upon the same subject reported. 


“in suggesting modification in form, or installation of turret guns or | 


fittings, the board ‘begs to reiterate its unqualified approval of elec- 
tricity as the power for training turrets. To-anyone who has trained 
turret guns u a by electricity, and who has afterward 


„ Now, after A. tn handling ta РАВА 
. Now experience turrets un a 
fight of four hours, I fully endorse the 
above. I would like to add in favour of electric turrets that the tem- 
perature of the closed han 
in comparison. There was 

the handling room from shell cutting a steam lead. 
Very respectfully, 
"^ A WM. R. Rus, 

Lieutenant, U.8.N., commanding 
| Second Division. 
The Commanding Officer. 


SIR W. H. WHITE ON ENGINEERING 
EDUCATION. 


Occuryma the position of naval constructor to Great Britain, we all 
naturally feel that any remarks falling from Sir W. H. White ought . 


to be worth listening to. In this country we are so much dependent 
upon the Navy, and the fact is so very patent to us in the present 


crisis, that we all wish to feel that so important a matter as our 


Navy is in such competent hands to design. 
His address to the Institution of Junior Engineess is thus invested 
with an importance it would not have in the hands of a less prominent 


target 
it by any other means, the contrast is too striking . 
The electric motor and controller give perfect 
of the board given . 


room of the steam turrets wasterrible . 
the danger of death to everybody in . 


-$ 


man. The gist of his observations were narrowness. Ho 
pointed out that advance along practical lines had been very y 
due to the scientific research of men who were outside the subject on 
which their researches had had such far-reaching effect. Thus Fair- 
bairn and Brunel were only amateurs in shipbuuding, yet the treat- 
ment of a ship as a girder was due to them, while to Ra e and 
Froude—both ontsiders—is due the whole modern theory of naval 
architecture. Bir William acknowledged freely the debt due by ship- 
building to the outside engineer, and he laid stress on the necessity 
of foresight in designing harbour works. For an example he took 
the Birkenhead Docks, which are still in the front rank, as capable of 
receiving the largest ships afloat. Yet when constructed, they must 
bave seemed very excessive in their dimensions, but events have 


ery 
justified the anticipations of the designers. 
Rogardin training 


Toug 
not a fact that most lish boys, at least, look on the rou 
asso much fun. It is there that they best get on with workmen, and 
the powers of observation are quick. The technical college should 
follow the practical course, and the student then can benefit by a 
scientific training, which his practical course has probably shown him 
to be necessary he wishes (о Fi above the Таш. 

Coming from such a source, the remarks of Sir William White. are 
deserving of credence. There із sound sense in them. The average 
student becomes unfitted by a college or school course for genuine 
rough work, and some rough work ought to come before the more 


_ theoretical training. А sharp youth will, moreover, be better able to 


Spp wherein he is shortcoming. 

ir William withholds his opinion on the question of premium 
apprentices, but expresses the hope that this class will combine 
theoretical training with their period of employment. Во far as we 
have seen the premium apprentice, he has a simply as an 
idle loafer. 'That there are exceptions, and ones, we admit, 
but as a class we do not think much of them. | 


SUBMARINE CABLE VESSELS. 


THE following is a complete list of vessels employed in con- 
neotion with submarine telegraph work. It will be observed 
that there are altogether 41 such vessels, with a gross ton- 
nage of 64,615 tons, and 8,971 nominal H.P. 


{ 


Where 


| 
Owners. | | Name of ship. bua) stationed. 
Amazon Telegraph Company .. | Viking Para 
Anglo-American Telegraph Co. Minia Halifax, N. S. 


Canada, Government : 


b » 
Central and South American Relay Callao 
Telegraph Company. 
China, Government iss Fee-Cheu 
Commercial Cable Company .. | Mackay-Bennett Halifax, N.B. 
Cie. Francaise des Cables 'l'élé- | Pouyer-Quertier Havre 
graphiques. 
Do. do. do. Contre amiral эз 
Caubet* 
Eastern Telegraph Company ... Amber Gibraltar 
n ” » oe Electra Buez 
h^ n й John Pender Zanzibar 
» ' 0» ` p "n Mirror London 
» sn n T Chiltern Malta 
Eastern and South African | Great Northern Cape Town 
Telegraph Company. 
Do. do. do. Duplex " 
Eastern Extension Australasia Recorder Bingapore 
and China Telegraph Co. 
Do. do. do. Bherard-Osborn j 
France, Government  .. ex Ampere Brest 
» 15 * Charente La Beyne 
Great Britain, Government Monarch Woolwich 
” ” » oe Alertt Dover 
Great Northern Telegraph Co. H. C. Oersted Copenhagen 
"n А - j Btore Nordiske 8 aea а 
I. R., G. P., and Telegraph Works Buccaneer London 
Company. 
Do. do. do. Dacia ji 
Do do. do. International s 
Do do. do Silvertown 2 
India, Government Patrick Stewart Kurrachee 
Japan, Government T Okinawa Maru Nagasaki 
New Zealand, Governmen Tutanekai Wellington, N.Z. 
Italy, Government УУ Citta di Milano Spezzia 
Siemens Bros. & Co. 2% S Faraday London 
Société Industrielle des Télé- | François Arago; Calais 
hones. i 
Telekraph Construction and Britannia London 
Maintenance Company. 
Do, do. do. Calabria ii 
Do. do. do. Bcotia á 
Do. do. do. Beine n 
West Coast of America Tele- Retriever Callao 
graph Company. 
Western Brazilian "Telegraph Norseman Bahia 


Company. 
West India апа Panama Tele- | Duchess of 
graph Company. Marlborough 
Do. do. do. Grappler 


: Late Westmeath. 


* Late Portena, 


The Citta d$ Milano is given in Lloyd's Register, 1898— 99, 
as belonging to the Italian Government. The Calabria haa, 


1 Late Lady Carmichael. 
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we believe, been recently sold, but her name still appears in 


Lloyd's Register, 1898—99, as а cable ship and belonging 


to the Telegraph Constraction and Maintenance Company. 


TELEGRAPHS AND TELEPHONES IN 
PERSIA.” 


TuE first telegraph line in Persia was established about 36 years ago, 
and in the beginning was vigorously denounced and opposed by the 
priests as being a species of magic, and closely allied to other evil 
principles greatly subversive of religion and the best interests of the 
State, and as such not to be permitted to have a place in the economy 
of government. This opposition, however, was overcome, and the 
class which resisted so stoutly at the first now use the telegraph 
with the greatest indifference. Ia the year 1862 the construction of 
a telegraph line from India to England through Persia, Russia, and 
Germany was commenced, and it began working on January lst, 
1870. Some work had, however, been carried on for three or four 
years by a line through the Euphrates Valley; but according to the 
United States Vice-Consul at Teheran, this was not by any meaus of 
& satisfactory character, and serious errors, delays, and interruptions 
occurred. This line is still used occasionally. The Indo-European 
is a well-constructed and efficiently managed line. From Bushire to 
Karachi there is both a cableand a landline. This line provides the 
local native administration with one wire which can always be 
depended upon. The local lines, with the ехсзрііоп of the one wire 
mentioned above, are the property of the Persian Government. The 
ownership was acquired by the cost of construction, and bas been 
maintained by defraying the expenses of preservation. The actual 
administration is deputed to one man, who, until very recently, con- 
tributed to the Government £2,400 a year. This royalty has now 


been raised to £6,000 a year. The yearly receipts of the telegraphs . 


have been about £12,000, and the expenditure equals, if not exceeds, 
the income. Та consequence, certain reforms are to be initiated in 
the direction of compuleory payments. It is stated that fully 50 per 
cent. of the telegrame are sent free. Officials of the Government 
(central and local), prieste, expounders of the law, relatives of persons 
connected with the working and the administration, and everyone 
who can provide himself with & reason or excuse, send their telegrams 
free of expense. As this system has been growing for many years 
рагі, and most of those who have been benefited by it are in a 
position to give trouble, the mansgement find it diffücult to 
introduce changes neceesary for their own protection. The 
Persian local system comprises about 3,100 miles of wire 
and 86 offices for the receipt and despatch of messages. The 
wire provided by the-Indo-European administrations, gratis, is about 
1,300 miles long, and extends from the Persian Gulf to the Russian 
. frontier. S:amps are not used for any pu in Persia, except for 
letters. Messages are restricted to 10 words, at a charge of 2} 8 
(about 91.). The actusl charge for the message is 2 krans, and the 
half kran is for the paper on which it is written. In case the message 
extends to a large number of words it is calculated at the rate of 10 
words to the 2 krans,and not 2j krans. This tariff is the same 
fer any distance in Persia; there is only one charge. The Persian 
newspapers rarely contain information of sufficient importance to be 
sent by telegraph, consequently there i$ no press rate, and, indeed, 
there are very few press meseages. There are four newspapers in 
Peraia, printed in the vernacular, and under Government control. 
These should be issued once a fortnight, but they are often issued 
at longer intervals; they are in no sense considered as leaders or 
exponents of the ideas or feelings of the people, As regards tele- 
phones the late Nasredin Shah on December 8th, 1889, granted to 
the then Minister for Foreign Affairs a concession for electric lighting, 
the introduction of telephones, phonographs, and the application of 
electricity to industrial purposes to the whole of Persia, with pro- 
tection to the monopoly for the period of 60 years. This concession 
was transferred to an American citizen fora certain valuable ооп- 
sideration, but for want of meats the p of the concession 
have not been put into execution. In order to protect the 
concession from lapsing, two or three wires were put зрада kept іп а 
workable state, and are now in use. Five years ago the railway and 
tramway company commenced erecting private wires for anyone who 
would undertake the expense, and they established an exchange 
office on their own premises at Teheran. It has not been extended 
to any other town. Во far, no records have been kept of the number 
of miles of wire erected, but the Vice-Oonsul says that from his 
observation he should estimate it at about 50 miles—this is including 
the wires into villages of summer resort, and those to different parts 
of the city. At the present time there are 16 owners of private 
wires, each of whom pays the company about 83. 6d. per month for 
keeping the wires in repair, and the instruments in order. The 
receipts about balance the expenditure, but this only includes the 
free use cf the lines by the company, who provide the only office there 
is in the city, and two in the country during the summer months. 
Ав messages are not received from the public, no tariff has been 
formulated. Subscribers are put into communication, and use the 
telephones as iong as they wish. As a more extended use of the 
telephone would interfere with the receipts of the telegraphs, 
permission to use it has not been granted to distances appropriated 
by the telegraphs. 


ө Society of Ar Journal. 


LONDON COUNTY COUNCIL. 


AT the usual meeting on Tuesday it was resolved to lend £10,470 to 
the Bhoreditch Vestry for works in connection with the electric light 


station. 
Loans AND DEFERRED REPATYMENT. 


The report of the Finance Committee disclosed a curious point in 
regard to the application of the Newington Vestry for a loan of 
£50,000 for electric lighting purposes, £10,000 of which was asked to 
be advanced at once. With respect to the method of repayment, the 
Vestry aeked that the instalments to be repaid for the first five years 
might be deferred and spread over the remaining 37 years, the reason 
given for this proposal being that the Vestry desire to make the under- 
taking self-supporting from the commencement, to accomplish which 
they state that it will be necessary for the repayment of capital to be 
deferred until sufficient consumers have been secured to effect this 
object. The Vestry propose to take up the £50,000 applied for in in- 
stalments of 210 000 as required, and to ре the repayment for 
five years, in each case, from the date of the advance. 

This is the first case in which the Council has been asked to sanction 


the postponement of repayment, and, after careful consideration, the 


Finance Committee expressed the opinion that such a postponement 
might in certain cases ba allowed. The Oommittee were, however, 
not prepared to recommend that the ymente should be deferred 
for so long a period as five years in this instance, and they proposed 
that the repayment of principsl should be postponed for years. 
Тов Vestry having agreed to this course, the Committee recom- 
mended, and the Council decided, to advance the first instalment of 
£10,000 at 3 per cent. on deferred repayment for three years.  . 


Naw СОкмввлтіна Station. 


It was decided to approve of a deviation from the plan deposited 
with the application of Mr. A. Roberts, on behalf of the Cheleca 
Electricity Supply Company, for the erection of a generating station 
in Flood Street, Chelsea, as shown upon two plans submitted, with a 
farther application by the architect. 


ELECTRICO Tracrion. 


In the course of a lengthy report on house accommodation, the 
Housing of the Working Olasses Oommittee quoted from reports 
prepared on the subject by some of the Council's officers. One of 
these was from the valuer, who, among other matters, stated that 
“there is another factor in the question, vis., the want of cheap and 
n trausit bstween these central locations where so many of the 
inhabitants are employed and the outlying districts in which they 
should live. New York, which is,of course, confronted with pro- 
Шеше similar to these, has, I believe, found in its tramways and 
overhead railways some assistance in the solution of the problem, 
though no doubt much remains to be done. The Council will pro- 
bably in а few years be the owners of all the tramways in the county, 
and will be able to construct or introduce improved services and 
methods of traction, one of its objects being which the Housing 
Oommittee have in view. The Oommittee have already compiled a 


mass of valuable statistics with reference to workmen’s trains; and 


there is no doubt that, although the railway companies (with the 
exception of the Great Eastern алы сша that the extension 
of workmen's trains desired the Oouncil would not pay, the 
establishment of serious competition with their suburban traffic by 
means of electric tramways would be the best means of inducing 
them to reconsider their position.“ 

The Housing Committee, in connection with this matter, stated 
that London is far behind the chief cities of Europe in the applica- 
tion of electricity on tramways, and that in their opinion this state 
of affairs should be remedied without delay. 


CORRESPONDENCE. 


A New Property of Iron. 


Noticing your reprint of the letter to Nature, by Mr. 
J. S. Stone, I write to mention that I had my attention 
drawn to the phenomenon described in the following an En 
Wishing to solder part of an apparatus of some depth (it 
pen: in cylindrical form) I made an exceptionally long iron 
handle, of quarter inch round iron, fixing it to a copper bit, 
on cooling the bit in a tub of water, I was compelled to 
release the handle, owing to the rush of heat, this was some 
three years ago. I concluded that the cause was due to the 
greater resistance offered by the water to the escape of the 
heat, thus causing it to flow through the readiest channel, 
viz., the handle. It is remarkable that the same thing does 
not occur with a brass rod, as I have demonstrated since 
reading your letter, and which fact opens up a new area for 


investigation. 
P. D. Brant. 
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Boiler Feed Pumps. 


In your issue of Jaly Ist last there ар & paper on 
“Steam Using Plant,” by Mr. J. A. Jeckell, borough eleo- 
trical engineer, Sonth Shields, in which, while discussing the 
pumping plant at the station under bis direction, he took 
occasion to speak somewhat disparagingly of pumps and 
pump makers generally. 

In your issue of September 16th, Mr. H. Faraday Proctor, 
city ical engineer, Bristol, published a further series of 
pump trials ; while more recently, in your issue of the 14th 
ult, we have been favoured with the views of Mr. J. 
Alexander McLaren on the same question, all of which, 


when to your editorial comments on the first paper, 
must us to the conviction that electrical engineers have 


got into a very indifferent market for their auxiliary 
machinery, and that they do not hold a very close communion 
with the marine engineers of the country. It is many years 
since marine engineers discovered the ultimate cost of a 


te made, unreliable, and inefficient feed pump; they 
of all engineers cannot afford inefficiency, b owns at sea, 


delays in foreign porta, and eternal irs when at home, 
hence the demand for an economical and reliable pump arose. 

The supply was immediately forthooming, with the result 
that at the present time complaints аге sel om heard of. 

The title of Mr. Jeckell's is а most, appropriate 
one when read in connection with the latter part of it, 
wherein he relates his experience of four pumps, the first of 
which delivers 81:8 lbs. of water per pound of steam used, 

inst a head of 22 feet with 18 feet lift. No. 2 pump 
delivers 18:8 Ibs. of water per pound of steam used under 
similar conditions. No. 3 pump delivers 1:777 lb. of water 
per pound of steam used when feeding boileis at 160 lba. 
working pressure; while No. 4 pump delivers 957 lb. of 
water per үш of steam used, working under the same con- 
ditions as No. 3. In other words, the boiler which No. 3 
pump supplied with feed water was able only to keep the 
pump in steam, doing nothing else, while No. 4 pump served 
the phenomenal purpose of taking more out of the boiler 
than it put in. Manifestly, the description of such ma- 

inery is “ steam using plant.” 

With regard to Mr. Proctor's pamp trials, the steam con- 
sumption is given in pounds per B. H. P., a system of analysis 
which is not altogether satisfactory, because of possible dis- 
crepancies which may arise between one experimenter and 
another; moreover, in the case of a pomp, time need not 
enter into the question at all. When the head of discharge 


is the same, as in testing the relative merita of two pu ps 
performing the game dnty, a comparison is easily drawn in 
terms of pounds of water delivered per pound of steam used ; 


bat in general it is preferred to give the performance in 
foot-pounds of work Е per unit of heat dahin How- 
ever, from the data given, I will endeavour to institute a 
fair comparison, and answer all three writers at one time :— 
_ l. With regard to the type of pump, it would appear that 
reliability of action with few repairs is of the atmost import- 
ance in an electric light station, as it is on board ship, and 
while all three writers are agreed upon this point they are 
strangely at variance as to the means of attaining it. Surely 
a direct acting slow running pump will excel all others in 
this respect, because it has the fewest working parts, and if 
properly made will have the least amount of wear and tear. 
Other things being equal then, we cannot be far wrong in 
selecting this type of p, because, having the qualities 
above mentioned, it will require little attention, and those 
“т combined go а long way towards the general economy 
а pump. | | 

. 2. The efficiency of the pump per se is an important 
factor affecting the end in view. In order to avoid any 
misunderstanding or confusion of terms it may be as well to 
Mate clearly what is meant by * pump efficiency." If we 
lake twioe the area of the pump piston minus the area of the 
той, then multiply by the stroke, all in the same units of 
measurement, we will have the net volume or piston displace- 
ment per revolution; then the relation which the actual 
volume delivered bears to the piston displacement is the pump 
efficiency. When the pump efficiency is low the steam 
Consumption must be correspondingly high, the wear and 

being likewise angmented to the same extent. In this 
connection Mr. Jeckell doubts whether there is a pump made 
which will give a higher efficiency than 75 per cent. Iam 
In а position to assure him that there are thousands of pumps 


working with a higher efficiency than that named, that there 
are pumps of the direct acting slow running type being 
manufactured in this country every day, having un efficiency 
of not less than 95 per cent., and I have tested more than 
one which gave an efficiency of 99 per cent. at preesurea 
ranging from 80 Ibs. per square inch to 500 lbs. per square 
inch. In each case the actual volume of pump displacement 
was measured, the water was measured in tanks and checked 
by direct weight, the total number of revolutions being 
recorded by a counter on the pump. 

8. On the question of steam consumption I think Mr. 
McLaren might have been gracious enough to leave some 
room for doubt, because, although there may be differences 
upon matters of opinion, there can be none, I presume, upon 
matt zrs of fact, and having recently made some steam 
consumption trials with the type of ramp which he s0 
confidently denounces, viz. the slow running direct acting 
pamp, I thin k he wil) have some difficulty in finding a steam 

riven fast running fly-wheel pamp for boiler feeding on the 
market to beat it or even approach it. 
_ The following is а condensed summary of two trials with 
a Weir boiler feed pump, having its steam cylinder 8 inches 
iameter, pump 6 inches diameter, stroke 15 inches, double 
acting :— е 


Steam pressure at pump 110 ba. 107 lbs, 
Water preesure at pump T .. 164 „ 164 ,, 
Rsvolutions per ute ste . 159 60 
Efficiency of pump ... TA .. 9725% 966% 
Lbs. water delivered per 10. steam ... 846 55:3 
Lbs. of steam net W.H P.... .. 631 953 
Ft. lbs. of work per B. T. U. to 212°... 31 1 210 


Over 12 triala were made with this pump at various 
speeds, and in no case did the pump efficiency fall below 
95 per cent., even at three revolutions per minute. 

hose results compare favourably with Mr. Jeckell’s feed 
pumps, which on an average delivered 1 lb. of water per 
pound of steam, as against 84:6 lbs. of water per pound of 
steam at the same pressure. 

It will also be observed that at its normal speed of 16 
revolutions per minute this pump uses 85 por cent. less - 
steam tnan the compound duplex pump cited by Mr. Proctor, 
and although not so economical in this respect, when ex- 
hausting into the atmosphere, as his motor pump with full 
load, it is more economical at lower speeds, because no bye- 
Pn is required; moreover, the exhaust from a steam- 

riven pump is available for other pur and if utilised 
either for expansion in the L. P. cylinder of a main engine 
or for feed heating, its ultimate economy may be made to 


excel the motor pump at any speed. But what is of far 


more importance, the direct acting pump is free of all 
complicated gearing, its simplicity promotes economy in 
other respects which far outweigh the difference in steam 
consumption without utilising the exhaust, 
A similar type of low pressure pump which I tested 
recently, having a steam cylinder 6} inches diameter, pamp 
7 inches diameter and 14-inch stroke, delivered 248 lbs. of 
water per d of steam against a pressure of 30 lbs. per 
square inch, and with steam of 70 lbs. pressure, when ex- 
hausting at atmospheric pressure, the revolutions being 45:6 
per minute and the pump any 99 per cent. This, too, 
com rather favourably with Mr. Jeckell'a experience of 
81 and 18 Ibs. of water per pound of steam at about the 
game pressure. | 
To summarise the question, it may be said that motor 
pumps must run too fast, have too many parts to go out of 
order, require too much attention, and lose too much water 
at low powers to be either reliable or generally economical. 
Fly-wheel pumps have to some extent the same objections, 
with the addition of large steam clearance spaces, and msy 
55 running half full of water without giving any indication 
of it. | 
Duplex pumps are in reality composed of two direct-acting 
pumps, each of which depends upon the other for ita action, 
consequently there аге two chances to break down for one in 
the single pump. The steam clearances are very large on 
account of its eight necessary steam ports as compared with 
two in a single cylinder pump, and even this excessive clear- 
ance is generally aggravated by a shortening of the stroke. 
Taken all in all, the direct acting single pump carries the 
balance of advantages for feeding boilers, Its principal 
defect is one common to all pumps of this class, namely, that 
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it is often badly made, but if care be taken in selecting good 
design, material, and workmanship, it has no rival. 

Although my subject is not exhausted, I am afraid I have 
already encroached too far upon your valuable space, but the 
interest evinoed on the question is my excuse, and if I have 
shown that there are already pamps on the market which 
will meet all the requirements of an electric light station as 
they have done at sea, the object of my communication will 
have been attained. 


Cathcart, N. B, 
October 29th, 1898. 


J. Andrews. 


Soft v. Hard Rubbers in Making Copper Tubes. 


It was your late contributor, Alexander Watt, who first 
discovered that it is a mistake to use а hard burnisher or 
rubber for making tubes by depositing copper on revolving 
mandrels, 

The following extract of his complete specification, No. 
9,652, 1891, filed by Mrs. Eliza Watt, his administratrix, 
does not leave any doubt on this point and settles it :— 

“It is not intended in this specification to claim the use 
of а burnishing tool of agate or glass or other hard substance 
acting under considerable pressure on the copper deposit in 
the bath, while the deposition is taking place, as the effect 
of such a tool is to foliate or stratify the deposit ; a result 
which it is the sole object of the present invention to over- 
come, but what is claimed is, in the manufacture of copper 
tubes by electrolysis, the use of friction produced by the 
application of yielding surfaces such as brushes and pads. 
The brushes may be made from strong bristles, cocoa-nut 
fibre, or whalebone. The rubbers may consist of pads of 
leather, cork, felt, or India-rubber, which friction surfaces 
md the aid of moderate pressure, produce the desired 
result." | 


F. A. 


The Position of Draughtsmen. 


For sheer conceit your correspondent “ Truth," in last 
Friday's issue, about takes the palm. It is, I venture to 
think, a well-known fact that the premium pupil is ousting, 
not only draughtsmen, but many other classes of engineers, 
and is quite content to work for about ав much money as 
would keep an ordinary individual in tobaooo. After serving 
three years with a firm of engineers, during which time the 
firm takes his £100 a year and looks on him as a “ n | 
evil very disturbing to their peace of mind,” the dear boy 
generally takes office as assistant (sic) engineer, and is so 
pleased with the honour and glory of the position that the 
question of salary troubles him not at all. 

From the tone of your correspondent's letter one would 
think that what this gentleman of three whole years’ 
experience didn’t know wasn’t worth knowing, and it is 
manifestly quite absurd to expect a poor draughtsman to 
provide him with any information outside the drawing office, 
the marvel to me being that he could provide him with an 
inside the office which this qr e didn't know before. 1 
speak feelingly, as the junior draugbteman in our office has 
just been given his congé in order to make room for a 
prentice with about as much knowledge of drawing as a 
toothpick. “Truth” ends his letter by advising your 
correspondent (who is probably a gentleman old enough to 
be his father), to become a “cab driver under police super- 
vision. 

The best chance for Mr. “Truth” is to leave the ranks of 
the electrical profession and attach himself to a South 
American cow ranche, where he will have more work and leas 
time to air his opinions, and take up space in your valuable 
journal. 

A. I. E. E. 


Wire and Cable Testing. 


Wonld any of your readers be kind enough to explain the 


following phenomena :— 

Several times recently whilst testing cable and gutta- 
percha wire by means of the ohmmeter and generator 
method, I have observed the following results: The needle 
has at first shown a very bad insulation, say, from 1 to 5 


megohms, and has remained constant at this for about a 
minute, and then it will gradually come up to 10 megohms 
or infinity, and show the wire as having a perfect insulation. 
No amount of further testing will break down the insulation, 
although, if the wire is left in the tank another day the fault 
again appears and disappears in the same manner. The 
instruments have been proved all right. 

Perbaps some of your readers can throw some light on the 


matter. 
Chas. F. Ashton-Pryke. 
English v. Foreign Meters. 
We ask for permission to call attention through your 


columns to а disadvantage under which we, as English in- 
ventors and manufacturers in England of electricity meters, 
suffer in having to compete with foreign meters made abroad, 
with all the advantages of long hours and low wages. 

Notwithstanding the fact that Parliament has decided that 
in all Government contracta there shall be a clause that where 
practicable all goods supplied under them shall be of British 
manufacture, and that this clause has been adopted by a 
majority of municipal corporations, yet there still remains a 
number of municipal contracts under which foreign made 
meters are not excluded, though the English manufacturer 
is additionally handicapped by the requirement that for all 
his goods the trades union hours and wages shall be followed, 
thus leaving, 80 far as price and profit are concerned, a still 
greater advantage in the hands of the foreigner. We think 
it is only necessary to call attention to the matter, for 
municipal authorities and consulting engineers to bring their 
tender forms into line with those of the Government, for it is 
& recognised principle, at least, as regards goods paid for with 
public money, that the competition of cheap foreign labour 
should not be encouraged. 

It must be understood that we do not at all озю to the 
competition in meters of foreign inventors, we only ask that 
their inventions, if gold in England, should be made in 
Englands and should contribute, as ours do, to the support 
and encouragement of native industry and to the relief of our 
municipal rates and Imperial taxes. 

For Chamberlain & Hookham, Ltd., 
Автнов OHAMBERLAIN, Director. 


Electric Traction Without Overhead Wires. 


Your article upon the Thompson-Walker sarface contact 
tramway deals with (a) opinions, &., (b) facts. Leaving 
those in your opinions to take care of themselves, I propose 
to correct some errors in your statements of fact. 

You condemn the collecting skate as a flimsy-looking 
device" which will bind on the studs because of ita rigidity, 
and you say it ought to have been mounted on springs, or, 
as you put it, “springiness will be found necessary some- 
where.” As І designed the skate perhaps you will permit 
me to say that the “ flimsy-looking " skate is composed of a 
channel steel girder, 4} inches wide, with 25-inch sides. It 
is supported on brackets made of 34-inch x 1 inch wrought- 
iron. At the ends, for & length of about 2 feet, the sides 
are cut away во as to give а slight springiness in the metal 
itself. The whole is mounted on springs and moves freely 
up and down between stops having sufficient play to cope 
with any possible variation of levels. These springs carry 
the greater part of the weight of the skate, which runs 
lightly on the studs. One of the springs can clearly be 
seen in your illustration. 

Yon say that it is perfectly possible that some surface 
contact systems may be practicable and satisfactory, but that 
this cannot be the case “until a trial under the most difficult 
circumstances has been made by a disinterested company for 
а period of at least three years.” That is precisely what we 
are anxious to have—a three years’ contract with a dis- 
interested company who will give the system a thorough 
trial. But does your article help us to get that thorough 
trial? If you had honestly wished such a trial to be given 
would you have written five columns without once mention- 
ing—for that is what you have done—the essential principle 
of this system, which gives it its safety? If you wished 
the thing to be given a fair trial, why did pun by saying 
that “in the present state of the art we think it extremely 
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unlikely that anyone gives consideration to the use of surface 
contact or cl conduit systems when either the open 
conduit or the trolley wire are at all possible“? It scarcely 
looks as though you wished the Thompson-Walker system to 
bave the three years’ disinterested trial, without which you 
say no system will be satisfactory. | 


Charles E. Holland. 
Hampetead, November 2nd, 1898. | 


“ Dumoulin Copper Depositing Process." 


I am sure you are to be congratulated on having opened 
your columns to a discussion of the merits of the Dumoulin 
On the one band Mr. Moir, who is, I understand, 
the promoter of the Electrical Copper Company, claims 
immense advantages for it over all other electrolytic processes 
for the manufacture of copper goods ; on the other hand, I 
have heard the most damaging statements in reference to the 
rationalé of the process made by those who should be in a 
position to judge of its merits. 

The subject of electro-metallurgy is one whicb, like electro- 
therapentics, lays a little off the main road of electrical 
engineering, and | for that reason is more interesting to the 
average electrical engineer, than the dry every-day practice, 
but just for the same reason it seems to me that to a great 
extent it has become the happy hunting ground for the 
empiric and the impostor, very many thousands of pounds 
have been lost to both classes by the investing public, and it 
is well, therefore, in the interests of electrical engineering 
that you should have opened your columns toa discussion 
as to the merits of the last newcomer. 

Is the Dumoulin process а bond fide invention or not 
is the question which first of all requires answering ? If it 
is a genuine invention, what merits has it over the older 
process of Elmore? To answer the first question it is 
necessary to ascertain what the Dumoulin patent consists of ; 
the first patent clearly states that its object is to prevent the 
roughness = electro csi gor made on rotary 5 b 
touching the projections with a greased impregnator whi 
insulates the projection until the ТОШ ПЫ metal has 
grown up to its level, when the film of grease automatically 
returns to the impregnator, and the deposit proceeds with- 
out the nodular growths which we are all familiar with. 
Every amateur, I think, knows that if during deposition the 
smallest amount of grease touches the surface all the metal 
deposited over that spot is non-adherent and blisters when 

ed, and I must confess that I have never seen any 
explanation as to how this difficulty is overcome in the 
Dumonlin I await with interest some explanation 
on the point, and until it is cleared up, the material pro- 
duced by the must rest under a grave suspicion 
with everyone having even a superficial knowledge of the 


he second point as to the advantages wb ich can be shown 
over the Elmore process, Mr. Kershaw does not touch upon, 
and it is to be hoped that these will be formulated by Mr. 
Moir, or the able works manager of the Electrical Copper 
eT: Mr. Langdon, so that we may know clearly wherein 
the Dumoulin process is superior. - 


I have read Mr. Kershaw's article under the above heading, 
and also the letters in your last issue bearing on the matter, 
but it is pretty clear that these have all been written in the 
interests of the Elmore Companies, and I will with your 
permission, say a word on the other side, though I have no 
interest whatever in either patent. 

The suggestion, I preanme, contained in the letter signed 
“F” is that these Dumoulin patents are worthless ; surely 
“E” cannot be aware that Mr. F. Moulton reported as to the 
validity, and the late Dr. Hopkinson as to the commercial 
value of the which, next to the successful action for 
infringement, is the very best evidence of the soundness of 
the - Nodonbt £400,000 seems a lot of money to 
pay for a patent, but if that patent constitutes a monopoly 
In such a gigantic trade as the manufacture of all co 
goods, surely the money will come back in the form of royalties 
many times over. To really comprehend the scope and 
remarkeble features of the Damoulin patents it is necessary 
to go more into detail than Mr. Kershaw did in his very 


brightly written description of the works of the Electrical 
Copper Company, and I recommend any of your readers 
interested in the matter to obtain a copy of a pamphlet issued 
by the Electrical ry ie Company, entitled * The Electric 
Fining of Copper," by E. Dumoulin, which deals very full 
with the statistics of the electrolytic copper business, and 
indicates clearly the points of difference between the Dumoulin 
and Elmore processes. Electrical engineers should hail an 
new which is to extend the field of electrical wor 
rather than cavil at it. No doubt it must be very annoy- 
ing to Mr. Elmore to think that his very interesting заң 
із to be superseded by something more up-to-date, and backed 
by such an influential group, but I am sure that his chagrin 
will not be shared by the majority of electrical engineers. 


J. M. 


Explanation. 


As the report, noticed in your last issue, that we intend 
to acquire the Totnes town milla, may lead to some mis- 
conception as to our position in the matter, we should 
esteem it a favour if you would kindly make it clear that 
we are only acting as the consulting engineers, and are 
acquiring the mills on behalf of clients of ours. 


Handcock & Dykes. 


OBITUARY. 


LATIMER CLARK, F. R. S., М.Іхѕт.О.Е. 


WiTH the sudden death of Mr. Latimer Clark on Sunday 
last, the ranks of pioneer land and submarine telegraph 
have become reduced to a very fine point, though we still 
have with us Lord Kelvin, Sir Samuel Canning, Mr. Edward 
Bright, Mr. F. C. Webb, and Mr. Henry Clifford. 

Dorn in 1822, Mr. Clark had reached bis 77th year ; and, 
from the telegraph engineer's standpoint, his life has plenty 
to show for it. | 

From early youth, young Clark showed a strong taste for 
chemistry, and it was not long before he was employed in & 
chemical industry. Subsequently, through his elder brother, 
the late Mr. Edwin Clark, he became associated with railway 
surveying, being appointed assistant engineer to the former, 
and Mr. Robert Stephenson, on the construction of the 
Menai Straits Britannia Tabular Bridge a little later. But, 
like his brother, Latimer Clark was ultimately destined for 
а кар career. Thus, a few years after its formation 
in 1847, he became assistant engipeer to the Electric Tele- 
graph Company, Mr. Edwin Clark being his chief. A little 
later, on his brother's retirement, young Latimer was 
appointed engineer to the company. His introduction to 
telegraph work was through having attracted some atten- 
tion, whilst at Menai, by employing electricity to fire a time- 


gun. 

Young Clark’s inventive talents soon made themselves 
apparent. They were first testified to in his insulator, and a 
little later by the pneumatic system of transmitting telegraph 


messages, afterwards developed by Mr. C. Е. Varley. 
At first the “Electric” Company confined their 
attention to constructing and working land  tele- 


graphs. Latimer Clark was, however, also acting in a 
technical position to the International Telegraph Com- 

y, and was thus associated with the laying of some 
of the earliest submarine cables from this country to Hol- 
land, Belgium, &c., between 1853 and 1855. About the 
latter date, the “ International " Company was absorbed by 
the “ Electric,” under the style of the “ Electric and Inter- 
national Telegraph Sompanj, with Latimer Olark as 
engineer-in-chief.* A little later, on his professional prac- 
tice promising to become more extensive, he confined him- 
self to acting in a consulting capacity to the company. 
Clark was one of the first to draw attention to the retarda- 
tion of electricity through a covered wire by induction, and to 


* For further particulars regarding these early telegraph days, we 
would refer our readers to the series of articles on the “ Telegraphs of 
the United Kingdom," which appeared in the ErLgOTRIOAL REVIEW 
of September 10th and 24th, 1897. 
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insist that a high potential (or tension, as it was then 
termed) was of no advantage for transmitting signals 
through a oable. Indeed, it was connected with this 
demonstration—so clearly expressed later in his ‘Electrical 
Measurements "—that he first came prominently to the fore. 
Mr. Latimer Olark served on the Committee appointed 
at the instigation of the Board of Trade, in 1860, to inquire 
into the entire question of the construction of submarins 
telegraphs, and it is no exa iou to say that his report 
on the subject last alluded to (embodied in Appendix 2 of 
the Blne-book) was probably the most valuable piece of evi- 
dence drawn forth. | 

In 1861 Mr. Olark became associated professionally with 
Sir Charles Bright, and the partnership proved a useful one, 
for the firm of Bright & Clark acted as engineers in con- 
_ nection with the construction and submersion of most of our 

early telegraph cables. In the first year of the above part- 
nership, Mr. Clark joined with Sir C. Bright in a paper read 
before the British Association on “ Electrical Standards and 
Units,” in which a definite and practical system of electrical 
measurement was for the first time suggested, and was at 
once adopted. | 

As engineers to the first Peraian Gulf cable to India in 
1863, Messrs. Bright and Clark conducted a series of expe- 
riments—now classic—on the effect of temperature on the 
electrical resistance of gutta-percha. From these, the for- 
mula for correcting the resistance to a standard temperature 
was arrived at; this is now in every-day use. Though the 
bituminous composition patented in 1858 in the names of 
Clark, Braithwaite and Preece (known as Olark's com- 
pound ") did not prove a succeas—and had to be abandoned 
after a single trial, mainly on account of the method of 
application—the Bright and Clark system, ' first used on this 
same Indian Government cable, has been universally em- 
proyed for preserving the iron sheathing wires ever since. 

rs. Bright and Clark acted as engineers to the Anglo- 
American Telegraph Company for the purposes of the second 
and third Atlantic lines. After the two cables (of 1865 and 
1866) had been successfully laid, Mr. Clark, on behalf of his 
firm, tested and worked through the entire length. 

In 1868 the partnership of Bright and Clark came to an 
end, and a little later Mr. Clark joined with Mr. H.C. Forde 
(who died but a short while back) and Mr. H. A. Taylor as 
senior partner in the firm of Clark, Forde & Taylor—a firm 
which has been honourably connected with some 60,000 
miles of submarine cable in various of the world. Of 
late years it has become rather the fashion with those com- 
mercially interested in submarine telegraphy to do without 
engineers. Whether or no this fashion is well-advised is an 
open question. 

Clark’s standard cell is, no doubt, what the name of 
Latimer Olark will be most closely associated with in ‘the 
history of electrical science. Its use in the laboratory as 
well as in general testing is almost unbounded, especially in 
the present form arranged by Dr. Muirhead. Unfortunately, 
space will not permit us to dilate at length on Mr. Clark's 
various inventions and methods of testing. These latter 
include his plan of testing joints by “accumulation "—the 
only method of any valae—and his famous test for localising 
& fault in a cable by the fall of potential. 

In 1871, the well-known  * Electrical Tables and 
Formule," jointly compiled by the subject of this obituary 
and Mr. Robert Sabine saw the light of day; this was partly 
& revision of Olark's * Elemen Treatise on Electrical 
Measurements” (firat published in 1868), already alluded to. 

Besides his consulting engineering work, Mr. Clark was 
also senior partner in the late firm of Latimer Olark, Muir- 
head & Oo., mannfacturers of electrical apparatus and ma- 
chinery. He was also partner in the of Clark and 
Stanfield, mainly in connection with floating dock con- 
struction. 

In later years Latimer Clark interested himself greatly 
in electric lighting, in both a technical and business capacity. 
Thue, from its initiation up to the time of his death, he was 
an active director of the St. James’s and Pall Mall Electric 
Lighting Company—perhaps the first entirely successful 
concern of its kind. | 

Mr. Clark had always followed science closely in all direc- 
tions. He has written more than one astronomical work, 


— — —— — 


* B.e Bir C. Bright's specifications, Nos. 466 and 538 of 1862. 


and formerly owned an observatory. The wonder is that he 
was not elected an F. R. S. till within a few years of his death. 
The subject of this memoir was one of the founders of 
the Society of Telegraph Engineers (now the Institution of 
Electrical Eogineers), and became ita president in 1875. 
The name of Latimer Clark will always be prominently 
associated with early land and submarine telegraphy. His 
death is to be deplored by his professional b , bat we 
are glad to learn that the was entirely free from pain. 
He was active up to the very last, thongh less heard of in the 
outside world within recent years. 


LEGAL. 


Everard v. Hiaas. 
On Friday in the Queen's Bench Division before Mr. Justico Wright 
and a jary, the case was heard of Everard v. Higgs. This wasan 
action brought by Mr. Frederick Edward Everard, an electrical 
engineer, against Mr. John Limbrey Higgs, a solicitor, to recover 
£60, in respect of certain shares, which the plaintiff said he had 
transferred to a third party at the defendant's request. . It appeared 
that the defendant purchased a patent for an electrical accumulator 
and formed а company entitl mpan 
to work the patent. Tho plaintiff had 100 shares in the company, 
and in March, 1896, the plaintiff said the defendant came to him and 
informed him that he had to sell 10,000 or 20,000 shares, 
and that he had not that number in his possession. Не asked the 
plaintiff to transfer his 100 shares and promised to pay the 
amount realised by their sale wben he received the money. The 
laintiff transferred his shares, and subsequently heard that there 
d been a pooling arrangement. He asked the defendant for the 
money which the shares had realised, and the defendant alleged that 
the plaintiff was a member of the pool and would have to take his share 
of the pooling arrangement, which would entitle him to 66 vendors 
7 out of 5,000 new shares purchased out of the proceeds of the 
and £1 13s. 4d. in cash. Eventually the plaintiff agreed to accept 
transfer the shares 


until after proceedings for the winding-up of the company had been 
instituted. He now submitted that he was entitled to stand by his 
original 1 with the defendant, that he should receive the 
price realised by the sale of the shares, which was 196, each. The 
defence was one of accord and satisfaction. It was said by tbe 
defendant that he offered, and that the plaintiff agreed to accept, the 
vendor's shares and the new shares in satisfaction of his claim. These 
sbares bad been tendered but had not been accepted by the plaintiff. 
Mr. G. M. Boott was counsel for the plaintiff. while Mr. Bentley 
Dennis represented the defendant. In the result the jury founda 
verdict for tbe plaintiff, . the amount to which he was 


entitled at £50. Judgment for p И accordingly with costs. On 
the application of the defendant's cóunsel his lordship granted a stay 
of execution for 10 days. ' i 


Horus v. NATIONAL TaLapuonn OOMPANY. 

Виғовв Mr. Justice Kekewich, in the Chancery Division last Friday, 
Ostober 28th, Mr. Baker mentioned the case of Holmes 

Fur bug sen , in which he held a motion for an injunction to 

restvain the defendants from рим up posa in e of a road 

belonging to Mr. Holmes. Defendants consented this 

motion as the trial of t 


minutes had been decided. Mr. Btokes appeared for the defendant 
compsny. 


Mr. Justice KzaxmwicH: Very well. 


— 


MiLLEB v. THE WESTMINSTER Evectaic SUPPLY ООВРОВАТТОН. 


соттар excavating land under property demised to them by the 
plaintiff adjacent to his dwelling 
an affidavit in which it was stated that “the whole of the excavations 


motion, except that costs should be costs in the action. 
Mr. Justice Romer: Very well. 


Tun other day Mr. F. E. Medhurst, electrical engineer, residing s 
Randolph Crescent, Maida Vale, sued Henry Smith, jobmaster, of 


by the defendant's negligence ia supply a 
brougbam so defective that it collapsed whilst the plaintiff, bis wife, 
and child were being driven in it. The jary returned a verdict for 
the plaintiff £50. 
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Won v. Easton, Аирирѕои & Goo pu, Ілмттир. 


Im the Chancery Division of the High Oourt of Justice on Friday, 
the 28th ult., Mr. Justice Romer, in this case appointed a receiver 
and of the defendant company, on the application of a 
debenture holder, who held stock to the amount of £69,000, out of 
an issue of £180,000 debentures. Mr. R. Neville, Q.C., who appeared 
for the tiff, stated that the company was in a difficult position, 
mainly in consequence of an arrangement for purchase by the Hooley 
Syndicate having fallen through, but that it had on its books contracts 
to the amount of £120,000, including the installation of electric 


defendant 


PEARSON v. Онлріча Onoss лир STRAND ELEOTRIOTTE BuPPLYT 
CoRPORATION. 


At Brompton Oounty Court last Friday, before His Honour Judge 
Stonor and а jary,a labourer named Pearson, of Chelsea, claimed 


from the Oharing Cross and Strand Electricity Supply Corporation, 
Limited, the sum of £150 as compensation for per injuries, said 


to have been caused by reason of the defective condition of the ways 
and works connected with defendant's business. The jury found for 
the plaintiff and assessed the damages at £60. Judgment was given 
accordingly with costs. 


BUSINESS NOTICES, &c. 


Electrica! Wares Exported. 
Win Expe Nov. 1st, 1897. Wir Home Nov. 197, 1896 
8 8 


в. 8. 
Adelaide is . 10 O| Adelaide . .. .. 51 0 
Albany ... " . 86 0 | Alexandria... * 40 0 
Auckland 2 О | Amsterdam  .. . 207 0 
Bombay. Teleg. mat. 47 0 | Antwerp .. 35 0 
Brussels. 5 0 | Bangkok So 5. 207 0 
Buenos Ayres . 190 0 | Bombay *. 486 0 
Oalcutta „ 61 0 | Boulogne .. 216 0 
Cape Town 766 0 | Buenos Asres ... .. 8913 0 
mbo... 4. 49 0 10 „ mat. 474 0 
Ta ws .. 914 0 | Calcutta .. 188 0 
Fremantle . 271 0 | Cape Town n .. 271 0 
Gibraltar "m 2,288 0 | Ohristiansand ... * 46 0 
Gothenburg... .. 298 0 | Colombo we 59 0 
Kurrachee eos 5. 43 0 | Oonstantinople „ 14 0 
Launceston  .. ... 120 0 | Durban ... .. . 185 0 
Madeirs ... is ee 170 0 | Hast London .. .. 10 0 
Malaga ... б „ 20 0 Gothenburg .. 46 0 
Malta ... 5 -.. 18 0 | Hamburg ve .. 50 0 
„ Teleg. mat. ... 85 0 ta ii * 47 0 
"> eee 75 0 Ostend eee тео 45 0 
New York ode . 1390 0 O e оо. 63 0 
“е 85 . 210 0 Elec. batteries... 25 0 
Port Elizabeth ... . 910 0 »  Blec. fuses ... 75 0 
vs ae 0 | Port Elisabeth... .. 18 0 
Rio Janeiro . 77 0 » Teleg. mat. 180 0 
885 72 0 | Rangoon T .. 49 0 
Bt. Petersburg 176 0 | Bio Janeiro 186 0 
" Teleg. mat. 121 0 | Santander fes SN 7 0 
Bantos ... ess 6 0 | Spcssia ... avs * 121 0 
Bpessia ... see 1,041 0 | Stockholm ose . 618 0 
Btockholm э» .. 140 0 | Sydney - *. 446 0 
Bydney .. ... 268 0 | Tientsin. Teleg. mat. 80 0 
й Teleg. mat. .. 37 0 
Yokohama - . 770 0 
Zanzibar ivi T 0 
" Teleg. шаб... 85 0 
Total £9,181 0 Total £4,813 0 


Agency Notice.— The Unbreakable Palley and Mill 
a Company, Limited, cf Manchester, have appointed Messrs. 
Puts, eers, 19 & 20, Strand Street, Liverpool, 


as their sole te ker 14 1 and district for the sale of 
= agen verpool an ct for the their 


Alleged Fraud.—At the Exmouth Police Court, E. J. 
electrical 
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Announcement.— Messrs. Williumson & Joseph, Limited 
announce that Mr. A. E. Bennett is no longer in their employ. | 


Bankruptcy Proceedings.—A receiving order was made 
on Tuesday at tbe London Bankruptcy Court, on th» petition of 
Mr. W. H. Hart, Old Broad Street, against the estate of Claude 
Vautin, metallurgist, lately carrying on business at €6, Old Broad 
Street, and rasiding at Hamilton Terrace, St. John's Wood. The act 
of bankruptcy allezed in the petition was the departure of the 
debtor on October 27ih, with intent to defeat and delay his creditors, 
and dt is reported that the debtor had cash and securities to the 
value of over £15,000 in his possession when he went away. Messrs. 
Beyfus & Beyfus represented the petitioning creditor. 


Dissolations of Partnership.—Messra. J. G. Goulding 
and G. F. Rimmer (Goulding, Rimmer & Oo., electrical engineers, 
28, Ыы Btreet, Liverpool) have dissolved partnership by mutual 
consent. 

Messrs. Р. W. Ames, Р. T. Ames, and W. О. Garrard (Amet, 
Garrard & Co, art smiths and engineers, Goldney Place, Harrow 
Road, London), bave dissolved partnership from June 30th, so far as 

F. W. Ames. The other partners will continue the basiaess 
and attend to debts. 


Liquidation Notices.—A petition presented on October 
25th by Mr. J. A. White and Mr. Ж. I. de Buriatte, solicitors, for the 
winding up of the Apostoloff Automatic he Sages Parent Syndicate, 
is to be heard before Mr. Justice Wright at the London Law Oourts 
on Wednesday next, 9th inst. 

A meeting of the British Incandescent Electric Lamp Company to 
be held on December 5th at 12 noon, at 2, Basing Btreet, E C., 
will receive an account of the winding up from Mr. A. Riley, 
liquidator. 


Books Recelved.—“ Practical Mechanics,” by Sydney 
E. Rule pow ‘Sigualline” by a Pigg, ALE.E. B 

а way ' ? ^ ames ^ E. E. i 
and Oo., Tendon, 7s. 6 ud 


Calcium Carbide.—It is reported that Messre. Siemens 
and Halske, of Berlin, are abont to establish works at Klosters, 
Switzerland, for the manufacture of calcium carbide. 


The Cambridge Electric Supply Company, Limited 
and the Cambridge Union.—The br Me! i 


nothing should 
Mr. Barnett, an engineering valuer, stated that he had examined the 
works; he considered 20 years was a reasonable life, but his opinion 
differed from Mr. Oooke. He thought £500 per annum was ample 
depreciation on a capital of £45,000, or two-thirds of 1 per cent. 


on the premises. He was asked 
he aware that there were at least 12 drums of cable in stock on the 
day of his visit, worth from £40 to £50 apiece, alone representing 
more than the sum he stated? He said he not seen them. He 
also considered that a hypothetical tenant should be quite satisfied 
after paying £2,100 rent if he made £500 a year profit. —Mr. A. H. 
Preece was asked what he considered a fair life for electricity under- 
takings, and he thought about 25 years. Asked did he consider 
Lancashire boilers at 200 Ibs. pressure would last that time, he said 
he considered they would. India-rubber cables he gave a life of at 
least 15 years, and transformers up to 100 years. It was pointed out 
to him that companies such as the Westminster allowed 34 per c nt. 
on their capital for depreciation, although they bad no rubber mains, 
and that Manchester and other large towns allowed more. In the 
face of this fact, he agreed with the previous witness that £500 was 

uite enough for depreciation on £45,000.—Mr. Rawlinson addressed 
the rder on behalf of the respondents, and Mr Ryde replied for 
the company. The learned Recorder reserved his decision, and 
promised to deliver judgment on December 1st. 


Forthcoming Book.—Messra, Archibald Constable and 
Oo. will publish early in November “ The Life of the late Sir Charles 
Tilston bt, О.Е, M.P.,” when in is included the story of the firet 
Atlantic cable, the first telegraph to India and the Colonies, and the 

ly land telegraphs of tne United Kingdom. This work is written 
by Mr. E. B. Bright and Mr. Charles Bright, F. R S. E., brother and 
son respectively of the subject of the memoir. The book, which 
contains many fall page and text illustrations, as well as photogravure 
plates, шаре, charts, &c., will be published in two volumes demy 8vo. 

price, which before publication will be two guineas net, will be 
raised after the date of publication to three guineas net. 


Lists.— Messrs. Elliott Bros. have brought ont a small 
pamphlet of 24 pp., in which they describe and illustrate in an 
exceedingly neat manner their various patterns of recording instru- 
ments, including continuous and alternating ammeters and volt- 
meters, portable pattern recorder, recorders for steam and water 
pressure, recorders for electric tramway work, water level record ств, 
and wattmeters. A number of specimen records are illustrated. 

A price list of electric switch blocks has been issued by Messrs. 
Avon, Gray & Oo., of Sparkbrook, Birmingham. 
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Oast-iron water-tight tube conduit fittings and the “James” en- 
closed arc lamps are partic and illustrated in a new list 
NONAS: "x by Messrs. Newsome, Pinching & Co., of Orutched 


Messrs. Green & Boulding, of Bunhill Row, E. O., send us a small 
pamphlet in which the Buffalo Automatic injector, Tripp metallic 
packing, and other special lines are illustrated, described, and priced. 

Messrs. Wynn, Timmins & Co., Limited, of Birmingham, send us 
& copy of the latest edition of their illustrated prioe list, 140 pp., of 
engineers', carpenters' and general tools. 

Mr. Henry Pynegar, of Dowgate Hill, Е O., sends a list of Scher- 
muly’s” patent universal pulley blocks. 


The Municipal Elections,—From the incomplete list to 
hand of results of the municipal elections which have taken place 
thie week, we find that the following connected with the electrical 
business have been elected to seats on the respective Oouncils:— 


Я i engin 
electrical engineer; Lowestoft, Mr. J. W. Brooke, managing director 
of J. W. Brooke & Oo., Limited, electrical engineers; Manchester, 
Mr. J. R. Wilson, electrical engineer, of Longsight. | 


The “Neptune” Rail Bond.—We illustrate below a 
copper rail bond, which is made by Messrs. Felten & Guilleaume, of 
Cariswerk (London representatives, Messrs. W. F. Dennis & Co.), for 
use on electric tramways and light railways. The chief advantage 
claimed for the Neptune” is that after the heads of the bonds are 
put through the web of the tramway rails they are expanded by stool 
pins driven in from the same side of the rails as that from which the 
bonds are inserted. This is particularly important when electrical 
traction is adopted on existing horse, cable, or steam tramways, as 
the roadway need be opened on one side only for the fixing of the 
bonds, and a considerable economy is thereby effected. The advan- 
tage of bonds fixed with a steel centre piu is obvious, as they not 
only have the copper forced into absolute contact with every part of 
the hole bored in the web of the rail, but a shoulder is formed on 
both sides of the hole, such, that it is impossible for the head to 
become loose even if by force the pin were removed. We understand 
that there are many thousands of these bonds in use giving great satis- 


Head of bond in position and 
expanded by steel pin. 


Bection of bond when in UIS 
position in rail. 


faction, the contact with rails being excellent, and they cannot, it i« 
stated, work loose. Messrs. Felten & Guilleaume have specially laid 
themselves out for the manufacture of these bonds with a view to 
turning out large quantities. They also manufacture and supply large 
quantities of copper trolley wire consisting of single lengths weighing 
over 500 lbs. aod jointed by special joints of a strength equal to 
the wire before drawing. Their different classes of cables for all 
sorts of purposes, including paper insulated cables with single, con- 
centric, biconcentric, and stranded conductors for low and bigh 
tension with all their appurtenances such as connecting, distribating, 
and feeder boxes, are well known. The firm undertakes contracts 
for laying and putting in working order their cables under guarantee. 


New Photometer,— Messrs. Nalder Bros. & Co. are 
making a new pattern Preece-Trotter patent illumination photometer. 


The previous form of Preece-Trotter photometer has been in use 
«ome уеаге, and bas been found satisfactory. The principle objection, 


however, to it was that the source of light was a small incandescent 
lamp worked by a secondary battery.  B:con batteries are 
necessarily more or less variable, and it was therefore found desirable 
to take a check reading in the laboratory before and after using. In the 
present form the source of light is a small amyl-acetate lamp which 
is itself sufficiently accurate as a standard without calibration. All 
that is necessary is to cut the lamp wick square across occasionally, 
fill the reservoir with amyl-acetate, light the lamp, and screw it up 
till the t of the flame touches the fixed point seen above the 
lamp. The present form, which we illustrate, is very mach lighter 
and much more compact than the previous one. The working of it, 
it will be seen, is similar to the old n, namely, that the 
illumination to be measured falls on an outside paper screen in which 
there is a hole, through which a paper screen inside the body of the 
instrument can be seen. The illumination of this screen can be 


varied by moving the outside handle, and thus tipping tho screen 
with respect to the light. When the illumination of the two screens 
іч the same the spot vanishes, and the illumination is then read off 
direct on the , in what is commonly, but wrongly, called candle 
feet," that is in terms of illumination given by one candle at one 
foot distance. 


New Portable Testing * Niblett and 
ee эй n . eri MA "id brioging DE & Dew 
porta t ttery. в claim a storage battery oan 
readily be charged from any continuous current electric light circuit, 
and will retain its charge fora long period. The disc E. M. F., 
which may be either the full voltage of the battery or that 
amount, as desired, is steadily maintained. The internal resistance 
of the battery being low, high rates of discharge may be taken from 
it, thus: An 8 or 16 O.P. 100-volt lamp can be fully inoandesced by 
it for a considerable time, thereby rendering tho battery serviceable 
for making continuity teste of lighting circuits before the main 
current is connected. The standard pattern, 100-volt battery, 
measures 1 foot by 6 inches by 6 inches, and weighs only 14 lbs. It 
is contained in a polished walnut case with a leather handle, and 
provided with terminals and a special commutating switcb, by means 
of which 100 or 50 volte can be obtained at the terminals as desired. 


X Rays in War.—4A most interesting demonstration of 
Róntgen ray fizld practice was given the other day by the ambulance 
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X Ray APPABATUS IN WorKING Ons. 


section of the 1st V.B. Royal Warwick regiment. The ambulance 
party was assisted by a section of combatants and aho by the 
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ambulance section and machine gun party of the Ist V.B. South 
Staffordshire regiment. The mancuvres took place at Wardend, a 
subarb of bam. Ballet and bayonet wounds were assumed, 
and dressing app accordingly, but the chief interest lay with the 
supposed bullet wounds. The arrangements complete, the “ invalids” 
were placed in the ambulance waggon, and driven to the hospital 


tent, where the experiment to which so much interest was attached 
was carried througb. In the case of the bullet wounds, spent bullets 
had been slipped within the bandages, and Dr. Hall Edwards 


eswyed the task of flading them with the aid of the Réatzen 
rays. He had provided himself for the purpose with a portable 


RaDIOGRAPH OF AN ANKLE, SHOWING BULLET. 


coil, which, by the way, was made and designed throughout 
to stand ro usage and any kind of climate by Messrs. H. W. 
Cox, Limited, of 10, 11, 28, Cursitor Street, Chancery Lane. 
Befote carrying out the experiments, the apparatus was carried to 
the ground in an ambulance waggon, and in order to give it a good 
jolting, was driven over two fields; nevertheless, it worked to per- 
fection, as will be seen by the radiograph taken. Бетега! patients 
were dealt with, one having a bulletin his ankle. The Crookes tube 
was now brought over the injared part, and a black envelope con- 
taining a film was placed underneath, and the electric current was 
switched on for 24 minutes. The film was then developed, with the 


Staff Dinner.—The annual staff dinner of the Eleotrical 
Power Storage Company, Limited, took place in the Dake’s Salon of 
the Holborn Restaurant on Monday last, when the staff to the 
number of 36 sat down to a well served dinner. Mr. J. Irving 
Courtenay, chairman of the company, presided on the occasion, being 
supported by Mr. Frank King. dinner a programme of music 
and singiog, interspereed with the usual toasts, was given. 


ELECTRIC LIGHTING NOTES. 


Aberystwyth.—The application of the electric lighting 
company for the lease of a of the old ropewalk premises here 
bas been considered by Corporation Finance Oommittee, who 
have decided that they cannot recommend the Council to alienate 
any of the property in the rear of the Town Hall at present. 


: 11 Monday the Gas Corporation o Arbroath 
eld & special meeting, at which it decided to & for a pro- 
visional electric lighting 9 Ый id 4 


Bakewell.—The District Council has referred the sug- 
5 to apply for a provisional order, to a committee of the whole 
oun 


Barnsley.—A Local Government Board inquiry was held 
on 28th ult. into an application of the Town Council to borrow 
£25,000 for the purpose of electric lighting. | The borough surveyor 
gave evidence ve site, and Mr. T. L. Miller, Corporation electrical 
ecgineer, gave particulars of the electrical plant. He said it was 
proposed to lay down a plant for 6,000 8-O.P. lamps, consisting of. 
three Lancashire boilers, 7 feet 6 inches long, and one economiser, 
baving 192 2 pipes; three sets of 125 indicated H.P. steam engines, 
each coup а shunt-wound d o of 75 kilowatts capacity; 
two batteries, each of 125 cells, and having a capacity of 500 ampere- 
hours, and for лишне batteries, two transformers, arranged to 
raise the pressure t the batteries may be charged from the 
station omnibus bars; two balancing transformers, connected up and 
arranged so as to regulate the pressure on the two sides of the three- 
wire system ; one switchboard, arranged for the connection of three 
3 e amari үе am two репе 5 
and two ry-charging ormers, together necessary 
instruments and apparatus for the efficient and economical working 
of the station, and arranged so that any dynamo set may be con- 
nected with the tramway switchboard, should work in that direction 
be undertaken at any fature date. In order to maintain the pressure, 
feeder mains, having a capacity of 20,000 lamps of 8 О.Р., would be 
run to the points most suitable for regulating the pressure. Provision 
had been made so that tho available capacity of 
the plant could be doubled for an expenditure 


RADIOGBAPHING AN ANKLE. 


result shown. Oar illustrations are reproduced by permission of the 
proprietors of the Graphic. Tbe demonstration was interesting as it 
proved that the difficulty of transport (which has been laid so much 
5 by the War Department) can easily be overcome, and it 
1s to secure excellent results in the field. Dr. Hall Edwards 
was ше гра the success of his experiments by all the 
surgeons present, it was шиме agreed that the а aper 
of X rays to military surgery had been demonstrated possible and of 
the greatest usefulness. Meesrs. Cox’s coils and X ray apparatus are 
well known, and we are glad to see an English firm that are actual 
makers, coming to the front. 


of £2,000 on plant, and £500 on buildings. 


Barrow - in - Furness, — Councillor 
Bmith, at last week's meeting, told the Oouncil 
that the Electric Lighting Committee had 
received applications for 3,000 8-O.P. lamps. 
The plant, which is installed is for 5,000 
= at one time, but probably 6,000 or 7,000 
can be supplied, as they will not all be lighted at 
one time. The new committee to be рр 
when the new Council is elected will doubtless 
bave to consider extensions at an early date. 


Barton.—Mr. G. R. Peers is to report 
to the Board of Guardians upon electric 
lighting. He will advise whether current from 
the new infirmary shall be taken from the 


Eccles Oorporation, or a special generating plant 
be put down. 


Bath—A meeting of the Electric 
Lighting Oommittee was held last week, and Mr. 
Hammond, consulting engineer, reported that 
the first aet of plant had been working for some 
few weeks, and on the whole was working very 
satisfactorily. With regard to the second set, 
the wheel they had been waiting for bad 
been delivered, and it was being fixed. The 
contractors would do their utmost to have the 
whole thing running a few days before Obristmas. 
The committee might like to know that up to 
the last statement presented £19,433 15s. 
been paid in respect of the extensions, buildings, 
and everything completed. Certificates were 
now presented to the amount of £1,400, making 
a total of certificates issued to date £20,833 15s. 
An application for a supply of electric light 
for the new Engineers’ Drill Hall, оп the Upper Bristol Road, was 
referred to the Works Oommittee, Mr. Hammond that 
the most successful installations in England were those which had 
зде pretty liberal in the matter of extensions to meet new 
customers. 


Belfast.—At a recent meeting of the! Electric Committee, 
the engineer: submitted an estimate of the cost of laying mains from 
the station to Moun Junction—one side of the route, 
£2,178; on both sides, £3,477—and he was instructed to ascertain for 
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next meeting what demand for current there is likely to be in the 
district which the mains referred to would supply. 


Berlin.— According to the report for the financial year, 
1897-98, the Berlin Electricitütswerke Gesellschaft із now supplying 
current to no less than 229,858 incandescent lamps, 10,314 arc lamps, 
2,873 motors, representing 10,502 H.P.,and to 505 various devices, 
representing a total of 26,0C0 kilowatts, an increase of 231 per cent. 
over the preceding year. 


Bermondsey.— Last week the Vestry, at a special meeting, 
formally adopted a recommendation of the Electric Lighting Com- 
mittee, that steps bs taken to apply to the Board of Trade for а pro- 
иш order authorising the Vestry to supply electricity to the 
parish. 

Bootle.—The Town Oouncil last week had a discussion 
in regard to the charges made for inspections of electrical installa- 
tions by Oorporation employés. 


Brentwood.—The Lighting Committee has decided to 
pose any company or individual attempting to obtain 
а monopoly for supplying the town with electric light. The Com- 
mittee will consider the best means of lighting the town, and obtain 
information regarding the electric light and other illuminante. 


Bridlington.—The Urban District Council will not 
apply for provisional order for electric lighting powers this session. 
At present about five tradespeople have electrical installations of their 
OWD. 


Brussels.—On July 22nd last the first trial of the com- 
plete installation for illuminating purposes in the Gare du Midi in 
Brussels was made, and pronounced thoroughly satisfactory, and the 
company which peformed this work has, says the Society of Arts 
Journal, received a contract from the Government for similar 
installation in the Gare du Midi of Ghent. When the city authorities 
of Brussels, a few years ago, proposed the question of lighting public 
places, such as railway stations, parks, &c., by electricity, and of 
supplying electricity to subscribers the same as gas, & great cry was 
raised and protestations made against the innovation, urging that it 
would ruin the gas works and injuriously affect the communal 
exchequer.  Reoent statistics show that during the past year not 
only has the use cf electricity increased, but that the profit from the 
saie of gas is considerably in excess of tbat of previous years. 
Deducting the amount expended for establishing plant, &c., the city 
derived a profit of £8,896. The most important installation recently 
made in Brussels is in the king’s palace. When the work is finally 
completed there will be 7,500 lamps, of which a large number will be 
of 5 candle-power, employed in the chandeliers illuminating the ball 
and reception rooms. There are, according to the United States 
Consul at Brussels, about 47,991 lamps reduced in units of 16 candles, 
in the city system, averaging 117 lamps per 100 running metcrs of 
canalised streets. This number includes 770 arc lampe and 28 electric 
motors, the latter varying from one-tenth to 10 horse-power with a 
total of 105 horse-power. In view of the increasing use of electricity 
in Belgium, the Consul is of opinion that there is an excellent 
opportunity for the introduction of electric apparatus of all kinds. 


Castleford.— The Urban Council, some days ago, resolved 
upon the compulsory area to be included in their application for a 
provisional order. 


Cheriton.—The District Council will take prelimin 
steps for applying for a provisional order, and if necessary, w 
transfer it later to a company. 


Colliery Lighting.—At Ffaldau Colliery, Garw Valley 
(Glam.), an installation is being fixed for the lighting of the offices 
and various machines and other works by means of electricity. 


Cork.—The recommendation of the Committee of the 
Cork District Lunatic Asylum re electric lighting, to which we 
referred in our last issue, was last week adopted by the asylum 
authorities, and gas lighting with incandescent burners will be 
employed for the present. 


Coventry.—Last week the Electric Light Committee 
presented their statement for the last half-year:—For the quarter 
ending June 30th, 1898, electricity supplied during the quarter 14,178 
units, as compared with 10,017 in 1897 : rentals £328, as compared 
with £240 1934. 9d. ; number of consumers 117, араіов 85; mileage of 
mains on June 30th—high tension 9 miles 1,592 yards, as compared 
with 2 miles 337 yards—low tension 3 miles 791 yards, against 2 
miles 432 yards. For the quarter ending Beptember 30th, 1898, elec- 
tricity supplied during the quarter 15,873 unite, as against 13,155 
units in the corresponding quarter of 1897; rentals £411 7s. 5d., 
against £340 4s. 9d. ; number of consumers 118, against 95; mileage 
of mains on September 30th, same as on June 30th. 


Cowes,—An electrical company has asked whether the 
Oouncil will be willing to transfer its electric lighting order. The 
Gas Committee is considering the matter. - 3 


Croydon.—The Oroydon County Council has resolved 
to charge 91. per unit for charging motor cars with current at the 
electricity works. 


Damfries.—The Town Council is to apply for a pro- 
visional order. | PPI pro 


Eastbourne.—The members of the Corporation visited 
Dover this week to sea the electric light festoons along the front, also 
other interesting features of the town. After seeing the Dover elec- 
is Asia doubtles the Eastbourae Corporation will feel inclined to 

e them. 


Electric Lighting of the Law Courts.—The electric 
ligbt has now been laid on at the quadrangle entrance, and for the 
whole of the basement of the main block of the Royal Oourts of 
Justice, in which are situated the Bills of Sale Office and other de- 
partments. In the course of a short time the whole of the Royal 
Counts of Justice buildings will be lighted by electricity. 


Erith.—At a recent meeting of the District Council it 
was unanimously resolved to apply to the Board of Trade on or 
before December 21st next for a order, and that the 
statutory notices be issued, and all necessary steps be taken conse- 
quent thereon. 


energy in 


francs, closes its working year 1897-8 with & pro 
against 18,060 francs in the previous year. unsatiaf 
is due to the Geneva brauch establishment, which shows losses to a 
total amount of 112,028 francs, against a profit of 17,631 francs in 
1896-7. Cons:quently, the board of directors, authorised by theshare- 
holders, has decided upon the winding up of the Geneva branch, in 
order to prevent the recurrence of such misfortunes in the futare 


working of the company. 


Gorton.—The Council has referred back to the Electricity 
Oommittee a recommendation to advertise for an electrical 
to report upon a lighting scheme for the district. The schedule of 
area to be covered by the provisional area has been passed by the 
Council, and the agreement relating to the working of the tramway 
Fresno о ерен by the Manchester Corporation has also been 
approve | 


Glossop.— The Town Council has decided to apply for a 
provisional order, and on 9th inst. will discuss whether to transfer it 
to a company or not. 


Grays.—The Lighting Committee has discussed the ques- 
tion of electric ligh with Mr. Preece, who will report in a few 
days. The question of compulsory area has been decided by the 
Council, and the clerk is to apply for a provisional order. 


Hampstead.—The Lighting Committee is considering 
six tenders submitted for the supply of coals for the electricity 
station. The Lighting Committee report that during the month of 
Beptember, 47 consumers' installations, with an equivalent of 2,840 
8-О.Р. lamps, were connected to the Vestry's electric mains, 
а. a; the total 8-O.P. lamp connections to end of September were 

1,307. 

Hanley.—On Monday, 24th ult., there was a breakdown 
of & machine at the electricity works, which put out a portion 
of the lighting for a few minutes. 


Hereford.—At a Council meeting last week the Special 


9 
cost of plant, both for the supply of the necessary power and for the 
i " — Committee, after inve ing the 
, were in 


so largely increased, and represented a sum so greatly in excess of the 
amount 


figures. Thelow tension system is recommended. 


Hull.—The Board of Guardians last week discussed the 
question of electric lighting for the board and committee rooms, and 
it was p dto ask the Works Committee to ascertain the pro- 
bable cost, but after discussion the resolution seems to have been 
defeated. 


Hythe.—The Town Council has decided to apply for a 
provisional order. 

Kensington.—Notice of the application being made by 
the Vestry for a provisional order appeared in the London Gazette for 
October 28th. 

Kirkcaldy.—Last FEAT the Town Council formally 

a resolution applying to the Board of Trade for electric light- 
powers. 

Knutsford.—The Urban District Council gives notioe in 
London Gazette, November 1st, of its intended application for a pro- 
visional order for electric lighting. 

(Continued on page 677.) 
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HULL ELECTRIC LIGHTING. 


THE progress made in extendin g electric lighting in Hall 
has been considerable, and it may be interesting, b2fore 
describing the new works, to give the main features in the 
development of the public ‘supply of electricity in that town. 

The Electrio Lighting Committee was formed as long ago 
as November, 1889, when Dr, Holder was elected chairman. 
Some months, however, elapsed before official sanction was 
obtained for the municipal schemes, the lighting order being 
granted in August of the following year. 

Mr. R. E. Crompton reported to the Committee in May, 
recommending a low tension scheme with mains laid in the 
compulsory area (within the docks), at an estimated cost of 


DANCER 


ier SUP 


From a photo by] 


the mains (about 3 miles) was brought into use in the New 
Town, west of the docks, These mains were laid by Messrs. 
Callender & Co. on the Callender- Webber system. 

About the middle of 1894 extension orders were placed 
with Messrs. Willans & Robinson and J. H. Holmes & Co. 
for a combined engine and dynamo (300 I.H.P. and 180 
kilowatts), 

At the end of 1834 the works were in the following con- 
dition :— 


Consumers connected .. .. .. ... 271 

8 O.P. lamps „ m 14,208 
Profit on year's working ; £996 

Units sold during the year . 163,857 


In April, 1895, further orders were placed with Messrs. 
Willans & Robinson and J. H. Holmes & Co. for a second 


[Turrer & Drinkwater, Hull. 


View oF SUB-STATION. 


£16,000. About this time Mr. F. Harman Lewis was 
appointed borough electrical engineer, and he immediately 
proceeded to carry out the low tension scheme. This 
included a generating station in Dagger Lane, with engines 
of 560 I.H.P., by Willans & Robinson ; dynamos of 300 
kilowatts by Siemens Bros. & Co., Limited; boilers by Davy, 
Paxman & Co., Limited; accumulators by Crompton, Howell 
and Co. ; and mains in about 2} miles of streeta by синиш 
and Co., Limited. 

On January l6tb, 1893, these works were opened, and 
have ever since been continuously successful. At the date 
of opening there were connected to the mains 23 consumers, 
having the equivalent of about 600 lamps of 8 candle-power 
wired on their premises. In September of the same year Mr. 
Lewis left Hull to take up a similar post in Wolverhampton, 
and Mr. A. H. Gibbings was appointed borough electrical 
engineer in his stead. In the same month an extension of 


: Electric Lighting Committee. 


combined engine and dynamo (800 I.H.P., 180 kilowatts), 
and Messrs. Amos & Smith for a boiler (300 Н.Р.) 
Towards the end of this year Mr. Gibbings left, having been 
appointed electrical engineer to the city of Bradford. Mr. 
A. S. Barnard was appointed in his stead. _ 

At the end of December, the following were the 


statistics :— Е 
. Consumers connected wes ius uS 385 
8-O.P. lamps " 20,584 
Profit on year’s working 21,268 
Units sold during the year . 246,277 


At the beginning of 1896 Dr. Holder, who had been 
responsible for much of the progress made in Hull, resigned 
the chairmanship of the Electric Lighting Committee, and 
Councillor J. Т. Skinner was elected in his stead. — 

An important discussion arose about this time anent a 
large scheme of extensions which was submitted by the 
It was estimated to cost 
F J 


1 
. 
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£42,000, but it was rejected by the Town Council. A few 
months after this Mr. Robt. Hammond was asked to report 
to the Committee on their scheme, and the Electric 
Lighting Committee again submitted it, with Mr. 
Hammond’s report thereon, to the Council, but again it met 
with defeat. fortnight later the scheme was submitted 
for the third time, and finally accepted by the Council, with 
the addition of £10,000 to estimate for East Hall. It is 
apparent from the following figures which repreeented the 
condition of the system at the end of 1896 justified the town 
in adopting considerable extensions :— 


Consumers connected sd bs sii 520 
8-С.Р. lamps " di f 26,817 
Profit on year’s working . £1,970 
Units sold Ma . . 940,439 


Owing to delay in starting new works and the large number 
of applications for current, temporary works were laid down in 


North Street, and commenced generating on November 5th, : 


and were closed on March 5th following. The tables 
кеш to the years 1897 and 1898 (March) are as 
ollows :— 


sions at present being ordered, comprising engine of 750 
I.H.P., and dynamo of 450 kilowatts. 

The number of consumers connected to mains is 868, and 
lamps (8 C.P.) connected, 67,900. 

The streets in which mains have been laid consists of 


Old town РР ses © k .. ) 2] miles. 
New town (first extension) ... ae ec Wu 
Present extension... ss ssi . 
East Hall extension (now about to be laid) 34 „ 
Total... .. 16h „ 


The customers inolude theatres, music halls, circus, hotels 
(large), schools, churches, private houses, and there area 


certain number of motors connected to the mains. 
The following are contractors for the new works :— 


Mains (high and low tension) ... Siemens Bros. & Oo., Ltd. 
Dynamos, transformers and switch- 
boards, &c. .. ^... é . Thos. Parker, Ltd. 
Engines n "T даа ... Willans & Robinson, Ltd. 
Boilers (Lancashire)...  ... ... Tinkers, Ltd. 
„  (water-tube) ... ... Babcock, Wilcox & Oo. 


Pri tgs 5237 
~ M а 


(Turner & Drinkwater, Hull. 


GENERAL VIEW OF ENGINE Room, with Motor GENERATOR IN FOREGROUND. 


Oonsumers connected  ... V giis is 550 
8-O.P. lamps 5 asa гае 98,5924 
Profit on 15 months’ working £1,981 
Units sold, 15 months ... PT i 

Consumers connected ... E n .. 7387 
8-О.Р. lamps 10 iss 43,652 
Profit on qs working .. £2,039 
Units sol S " А e . 467,352 


The а жаш of the original po which is at the Dagger 
Lane works comprises engines of 1,160 І.Н.Р., and dynamos 
of 660 kilowatts. 

The new works, which were formally opened last week, 
have been erected at a considerable distance from the original 
station, and are in Sculcoates Lane ; the system is that known 
as the “Oxford” (with sub-sfations at Argyle Street and 
Albion Street). 

The engines are of 760 І.Н.Р., and the dynamos of 456 
kilowatts. In addition to these, however, there are exten- 


Steam pipes, condensers, pumps, &c. Rose, Downs & Thom „Lid. 
nlator Pe, Pritehetts & dold 


Accumulators ... isi 
Crane ... ТТ ase J. нро & Sons, Ltd. 
Building erating station) E. Good & Sons. 


„ Cub-stationz ). . Mark 
Roof principals, tank, &. 


The boilers are of the Lancashire type supplied by Messrs. 
Tinkers, Limited, and water-tube supplied by the Baboock- 
Wilcox Company. There is also a Green's economiser of the 
high pressure type, consisting of 192 tubes in 24 sections of 
8’a, arranged on the grouping 1 cu. which gives facilit 
for getting at all parts with ease. The groups are cou 
together with expansion elbows to allow of free expansion 
and contraction. It has been tested with a pressure of 
350 lbs. to the square inch. 

The steam supply is carried on two parallel lines of 
8-inch W.I. solid drawn pipes with welded flanges, resting on 
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(О.І. chairs behind and above the boilers, and connected at 
the ends with copper ү beads of the same size of pipe and 
Into this ring each boilerzfeeds 


No. 2 I. S. W. gauge thick. 


by a separate cop- 
per pipe beat into 
an S shape so as 
to avoid strain due 
to expansion. A 
complete series of 
valves are in- 


gerted т puni 
pipes, so that eac 
aller may inde- 


pendently feed an 
engine throug 
the ring either 
way round or ma 
be cat off, an 
any combiaation 
of boilers and 
engines may be 
used. The plane 
of the ring is 
inclined down- 
ward towards the 
boilere, and it is 
drained at two 
points by steam 
traps. The boiler 
supply pipes and 
main valves are 


also independently drainei, and the system of drain pipes 
is such that under no circumstances can any water collect 
in any part of the pipes. Every pipe is provided with cop- 


рз bends to allow 
of expansion 
withont stresses 


being set up in 
the pipes. The 
whole is clothed 
with non-condact- 
ing boiler cover- 
ing 3 inches thick 
in every part. 

From the steam 
ring the steam 
pipes are taken off 
у О.І. tee pieces 
to supply (1) the 
main engines, (2) 
fed pumps, (3) 
injectors, (4) feed 
heate 


r. 
The feed-pum 
are of the Idirect 
acting vert ical уре 
with pompe under- 
neath. They draw 
their supply from 
а une 1 

is kept su 

e 
water, by the 
water softener to 
be presently des- 
cribed. The pipes 
are 80 arranged as 
to pump either— 
(1) through the 
economiser; (2) 
direct into the 
boiler; (8) 
through the steam 
feed heater. The 
feed supply is on 
the same principle 
as the steam 


ly, viz. 
with cold or with 


hot water. The feed heater is Royles’s 
patent fitted with Row tubes. There is also a complete 
and independent injector feeding gear which can be 


From a photo by] 


(Turner & Drinkwater, Hull. 


View оғ Low Tension SWITCHBOARD. 


From a photo by] 
Morok-DRBIVEN PuMPs. 


pump can supply any boiler either 


(Turner & Drinkwater, Hull. 


used either in conjunction with the pumps or otherwise. 
The water softener is Pemberton’s patent and consists 
of (1) a reagent or mixing tank, and (2) a clarifying or 


filtering tank, and 
(3) apparatus for 
thoroughly mixing 
the reagent solu- 
tion with the water 
to be softened. 
The mixing 
tank is divided 
into two parts 
each provided with 
а stirrer, £0 that 
one-half can be 
used for mixing 
the solution while 
the other is sett- 
ling. The solid 
a'kali is here dis- 
solved either in 
town’s water or 
with water drawn 
from an adjacent 
drain, it is then 
allowed to settle, 
a‘ter settling the 
solution is mixed 
with the water to be 
toftened by means 
of two nozzles 


directed at one another, во that the two ttreams of reagent 
and feed water become thoroughly mixed. 
A small diffasing tank completes the mixing, and the 


water, with sus- 


. pended precipitate, 


passes through 
several thick layers 
of cocoanut fibre 
in several succes- 
sive tanks, being 
thus completely 
freed from milki- 
ness. It eventually 
passes to tho tank. 
A complete series 
of ball valves to 


-each tank makes 


the process of 
softening almost 
entirely automatic. 

The water for 


-the condensing and 
also for the soften- 


ing is pumped out 
of ап adjacent 
drain by means of 
two centrifugal 
pumps, 5 inches 
und 7 inches dia- 
meter, into & large 
overhead tank. 
Each pump is 
driven indepen- 
dently by a Parker 
electric motor 
(shown in one of 
the illustrations). 
From this tank 
the water is sup- 
plied to the ejector 
condensers, of 
which there are 
two, through a 12- 
inch pipe. 

The exhaust 
from the engines 


can be turned either into the condensers or into an 
atmospheric рірз 15 inches diameter, which runs along 
under the floor, and turns upwards outside the building. 
The weight of the vertical portion and also the expansion 
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of the horizontal are о for by casting the bend оп а 
heavy C. I. stool, which is capable of slight movement ір а 
horizontal direction. The whole of the steam pipes, valves, 
condensers, pumps, and other accessories, have been supplied 
by Messrs. Rose, Downs & Thompson, of Hull. 

The engines are two Willans & Robinson 8 I/a size three- 
crank, compound typ3 and arranged to work either con- 
densing or non-condensing. They are fitted with Sankey’s 
patent automatic cut-off gear, having a range of 15 to 6, 
are of 360 horse-power each, working at a pressure of 140 lbs. 
in the steam chest, with a vacuum of 27 inches, aud run at 
350 revolutions per minute. E ich engine is coupled to one 
of Messrs. Thos, Parker’s high tension, continuous current 
generators, © having 
an output of 2,250 
volts and 90 am- 
peres, and which 
were separately 
excited from a 300- 
volt circuit. 

There are two 
smaller sete, com- 
prising two Willans 
and: Robinson crank 
compound 2 G/s 
size engines, which 
also work: at а 
pressure of }140 lbs. 
in the steam chest, 
with a vacuum of 
27 inches, and run- 
ning at a speed of 
460 revolutions per 
minute. The 2 G. 
engines are coupled 
to Thos. Parker dy- 
namos, having an 
output of 350 volta 
and 150 amperes. 

· Current is sup- 
plied from the 
generating station 
at Sculcoates Lane 
at a pressure of 
2,200 volte, and 
transformed down 
at two sub-stations 
to a three-wire вує- 
tem, with a pres- 
sure of 440 volts — 
across the outer. 

The electrical 
p'ant at the genera- 
ting station is sup- 
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pe by ‘Thomas 
arker, Limited, 
and consiste of two 
high tension and 
two low tension | 

dynamos, the low tension dynamo serving the double 
purpose of exciting the high tension machine, and 
supplying current for the station and immediate neigh- 
bourhood, and charging the battery during the day, 
the two machines being arranged on the three-wire 
system. The high tension dynamo; are of the ordinary two- 
pole type, coupled direct to a Willans engine; the armatures 
are drum-wound with patent Eickemeyer coils, the fields 
being separately excited from a 220-volt circuit. Their out- 
put is each 2,250 volts, 90 amperes, when running at a speed 
of 350 revolutions per minute. The low tension machines 
are of the same pattern, also coupled direct to Willans 
engines, and each give an output of 220—300 volts, 150 
amperes at 460 revolutions per minute. The rest of the 
eleetrical plant at this station consists of one 30-B.H.P. and 
one 14-B.H.P. shunt motor coupled to centrifugal pumps 
for condensing purposes, and one 2-B.H.P. shunt motor for 
driving the economiser scrapers, all running off the 220-volt 
circuit; also a motor generator, consisting of two machines 
sh together and mounted on girder rails, each to run 
With 225 volts, 100 amperes at 900 revolutions per minute, 
used to balance the three-wire system. 


From a photo by] 


SHOWING ARRANGEMENT OF STEAM PIPES. 


The low tension switchboard consists of eight slate panels 
mouuted on an iron frame. These contain throw-over 
switches, allowing the station lighting current and the car- 
rent for ranning the above motora to be taken from either 
side of the middle wire; insulation testing set; switches for 
starting and regulating the motor generator; feeder and 
distributor panels, and battery regulating switch. The two 
on the extreme right are the dynamo panels, each containing 
a main throw-over switch, by means of which the dynamo 
may b» thrown on either side of the middle wire. The 
main е switches are each provided with! automatic 
maximum and minimum cut-outs. — 

The high tension switchboard consists of, 13 panels, the 
two outside panels 
at each end being 
spares. Thedynamo 
pmels are on the 
right, and each 
contains main 
double-pole switch 
provided with auto- 
matic maximum 
and minimum cut- 
outs, also throw- 
over switch, by 
means of which the 
fields may be short 
circuited on 'them- 
selves. The next 
panel contains de- 
vice for earth test- 
ing, and the remain- 
ing six аге the 
transformer panels. 
Each of these con- 
tains an ammeter, 
main  double-pole 
switch with maxi- 
mum cut-outs on 
each pole, starting 
and regulating 
switob, voltmeter, 
which gives the 
pressure on low 
tension feeders, and 
voltmeter short- 
circuiting switch at 
the transformer sub- 
stations, described 
later on. 

The Argyle Street 
Bub-station, which 
is about 14 miles 
from the generating 
etation, contains 
two transformers, 
exh giving an out- 
put of 440 volta, 185 
amperes, at 500 
revolut:oas per minute, and two each giving 225 volts, 184 
amperes at 600 revolutions when supplied with current at 
2,000 volts pressure. These are of the type usually manu- 
factured by Thomas Parker, Limited, being two-pole drum 
wound with Eiokemeyer coils, the magnets having the firm's 
patent hinged pole pieces, which allow of the armature being 
raised by а direct vertical lift. The fields are first excited 
by series turns of the high-tension leads, these turns being 
automatically соё out when the machine is excited on the 
low tension side. The method originally adopted at Oxford 
left these series coils always in circuit, but the above 
arrangement was patented and vaed for the first time at 
Walsall by the contractors. This arrangement allows the 
use of more series windings, and does not lower the efficien?y 
of the transformer when raaning under load. 

The switchboard contains three wattmeters and the 
patent long-range switch for each transformer. These long- 
range switches are of the type employed by Messrs. Thomas 
Parker, Limited, for the high tension continuous current 
system, and have been previously described as in use at 

xford, Walsall, Wolverhampton, &c. ^ 

There is a second battery at this station, which is divided 


(Turne: & Drinkwater, Hull. 
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into four seta of cells, consisting of two seta of 80 and two 
sets of 40, enabling the battery to b» charged off either side 
of the gystem in t seta of 80 cells, and discharged in 
eds seta of 120, the regulation being made by means of a 
rheostat. 


The second sub-station at Albion Street is about the same > 


distance from the generating station as the Argyle Street 
station. This contains two transformers, giving an output 
of 225 volta, 868 amperes, at 500 revolutions w рс 
with current at 2,000 volte, and one motor-generator, which 
consists of two machines coupled and supported on girder 


rails, one running with 225 volte, 100 amperes, and the other 


with 450 volts, 50 am at a speed of 800 revolutions 
рэг minute, this set being excited off its own circuit so as to 
feed either the 440 or 220 vclt. All these machines are of 
the same type as those previously mentioned, the switchboard 
also being similar to that at Argyle Street. 
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From a photo by] 


[Ga nn 


concrete foundations are provided at all corners and bonds 
and where otherwise necessary, and they are provided with 
cast-iron frames and covers, and are ventilated by means 
of а stoneware pip» connected to a small ventilator 

me. | | 

The high tension feeders (of which about 17,000 yards 
have been laid) are 0 06 square inch and 0:03 square inch 
eectional area, oonoentric, insulated with impregnated fibrous 
material, lead covered and externally taped and compounded. 
The L. T. feeders consists of about 4,600 yards of 0:5 square 
inch concentric lead covered cable, armoured with two 
layers of 0°05 inch hoop-iron, and is laid direct in the 
ground. Three 9 and 12-core pilot wires are laid along 
side the feeders, and a four conductor “dry-core” (air 
space) telephone cable permits communication between the 
generating and sub-station3. | 

About 24,000 yards of distributors have been laid of the 


[Turner & Drinkwater, Hull, 


View or Нісн TENSION SWITCHBOARD. 


The two batteries of accumulators have been supplied b; 
Messrs, Pritchetta & Gold, the one at the new generating 
station at Sculcoates Lane consists of 123 cells, and the one 
at the Argyle Street Bridge sub- station consists of 246 oelle. 
Each battery is capable of an output of 50 amperes for віх 
houra at an E.M.F. of 225 volts and 450 volts respectively. 
The plates are of Messrs. Pritchetts & Gold’s latest type, and 
are contained in glass boxes fitted with wood trays mounted 
on oil insulators. 

The mains consist of six high tension circuits running 
from the generating station in Sculcoat s Lane to sub-stations 
in Albion Street and Argyle Street. Low tension feeders 
run from the generating station and these sub-stutions to 
varions points in an extensive network of distributing 
mains, 

The high tension feeders, pilot, and telephone wires are 
drawn into Doulton's patent stoneware conduits. These 
conduits are made in 3 feet lengths and are jainted 
together by means of stoneware cradles with Portland cement ; 
no less than 45,000 yards of 21 inches by 2} inches duct 
has been used, spare ways being provided for future 
extensions. Draw-boxes built of 9 inches brickwork on 


triple core, impregnated fibre insulated lead covered and 
armoured type, the positive and negative conductors being 
0'15 square inch section, The advantages of this class of 


distributing main (“ clover-leaf ") for three-wire systems are 


widely recognised. It is held to combine flexibility with 
facility of jointing, the service and other boxes employed 
being of a much simpler contruction than those for triple 
concentric mains. It was first made by Messrs. Siemens for 
the Bo'ton Corporation some years ago, and has віпое been 
advantageously adopted by many Corporations. 

All the oables before and after laying have been subjected 
to exhaustive tests with satisfactory results. The straight 
joints are made in cast-iron boxes in two halves bolted 
together. The internal fittings consist of ооррзг sleeves and 
sockets for sweating the conductora into, and are embedded 
in the hard-setting insulating compound with which the 
boxes are filled. 

Abont 60 disconnecting boxes, three and four-way, have 
been inserted in the network, and allow of any section of the 
distributor being rapidly cut out or disconnected for testing 
purposes. The internal fittings of these boxes are so 
arranged that either disconnecting copper links or fuses can 
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be used. They are set in brick pits with manhole frames 
and covers of similar construction to the draw boxes. 

The service cables are of the twin pattern, India-rubber 
insulated, lead covered and armoured, and are connected to 
the mains through cast-iron “ T " boxes. The whole system 
y зале has been carried out by Messrs. Siemens Bros., 

imited. 


COMBINED ALLEN-SILVERTOWN PLANT 
FOR WOOLWICH ARSENAL. 


THE engine is by Меватв. W. Н. Allen, Son & Co, of Bed- 
ford, and is capable of indicating 600 H. P., at a speed of 
120 revolutions per minute when supplied with 120 lbs. 
pressure of steam and condensing, and the combination will be 
found to be one of the largest continuous current sets in the 


into the low pressure cylinder. Live steam from the 
boilera is passed through copper pipes in thia receiver 
in order to dry the steam therein. The surface condenser 
has a cooling surface of 1,200 square feet and maintains 
a steady vacuum of 26 inches of mercary under all conditions - 
of load. The tubes are 2-inch external diameter, No. 18 
gauge, of solid drawn Delta metal. The air and circulating 
pamps are both fixed to the back of the engine, anc are 
riven by levers from the low pressure crosshead. The air 
ump is single acting, and fitted with liners and valves of 
rass. The circulating pump is double acting with pluager 
and liners made of brass and India-rubber valves. The 
circulating water is forced by this pump through the 
condenser tubes, the exhaust steam passing on the 
outside. 

The fly-wheel is of ample dimensions, being 9 feet diameter 
by 1 foot 6 inches wide, this large siz3 being of great value 
for power work, where the demands of the flactuating load 
are во changeable and great. — - 


CoMBINED PLANT FOR WOOLWICH ARSENAL. 


United Kingdom. The cylinders are 22 inches and 43 inches 
diameter x 30 inches stroke, the piston speed, therefore, 
being 600 feet per minute; they are mounted on strong 
cast-iron columns at the back with bright steel columns in 
front. The bearing surfaces are automatically lubricated by 
oil under pressure. The working parts are screened by light 
iron shields. The engine exhausts into ita own condenser, 
which is moanted on cast-iron supports at the back of the 
baseplate. The valve for the high pressure cylinder is of 
the piston class, while that for the low pressure cylinder is a 
D-valve with relief arrangement on the back. The piston 
valve for the high pressure cylinder is controlled by variable 
expansion gear with link motion, which can be altered by 


hand when the engine is running in order to secure economy 


of steam consumption. The low pressure silde valve is 
balanced by a small piston on the top. After passing 
tbrough the high pressure cylinder, the steam is led into a 
cast-iron receiver in which it is reheated before passing 


The dynamo is of the Silvertown 8-pole direct coupled 
type manufactured by the India-Rubber, Gutta-Percha and 
Telegraph Works Company, Limited, the yoke and pole 
pieces being of cast-steel, and the magnets so arranged as to 
slip into place horizontally, the magnet windings are on 
separate frames, each thoroughly insulated with vulcanised 
India-rubber cured on to the metal frame. The armature is 
of the dram type, the core being of iron sheet, securely fixed 
to a cast-iron centre, and keyed on to a steel shaft, the 
bearings being self oiling, with separate pump for oil supply. 
The nominal output of the combined plant is 875 kilowatts 
at 330 volts and 120 revolutions. 

Before being taken over, the engine and dynamo were run 
at full load for six hours, at the end of which period the 
temperature rise did not exceed 50° F., and the set after- 
wards ran ише for a considerable time with a load of 
400 kw. The weight of this armature is over 13 (опе, and 
the total weight of the dynamo nearly 40 tons. 


VoL 43. No. 1,093, Novemazr 4, 1898.] 


THE ELECTRICAL REVIEW. 


675 


SOME NEW FITTINGS. 


THE late Lord Iddesleigh once delighted his auditors by 
basing some lengthy remarks on“ Nothing." Perhaps he might 
have been able to say something appropriate on electric light 
fittings ; speaking for ourselves we admit a difficulty. It is not 
for lack of а proper feeling of admiration that we fail to find 
expression, or that we do not appreciate the exoellenoe of 


Fia. 6. 


many fittings that are:now being made, but place an ordi- 

man in а showroom furnished with dazzling specimens 
of electroliers, brackets, pendants, &., and it will be sur- 
prising if his remarks rise above the commonplace. To 
write in a befitting manner concerning elaborately-designed 
fittings, we must array one’s thoughts in artistic garb, we 


Fia. 3. 


ought to possess or hire а soul that will respond to the sug- 
gestiveness of the acanthus leaf, that will be tinged with 
sadness at the melancholy drooping of the Lily of the 
Valley. Louis XIV. fittings ought to conjure up a pic- 
ture of a brilliant if dissolute Empire, but we possess 


neither the properly constituted soul for leaves nor the 
romantic disposition to do justice to Lonis XIV. 


n 
fittings. These things considered, therefore, it is doubtfal 


Fia. 2. 


whether we can render the necessary meed of praise to the 
collection of fittings which are so admirably illustrated in a 
new edition of the General Electric Company's catalogue 


Fia. 5. 


relating to fixtures and glassware. We remember the de- 
risive terms in which a well-known art critic some years ago 
spoke of electrical fittings; in his indignation he com- 
11 electrical men to Goths, or some similar artistic 

y; it would be interesting to hear his opinion now. In 
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a collection comprising nearly 900 pages, it is not easy to 
select the best, nor do we pretend that the illustrations 
we give represent them, but they may help to demonstrate 
the varied character of the fittings made by the General 


Electric Company. Fig. 1 isa fitting designed specifically 


Fig. 1. | 


for the illumination of pictures; the bracket and shell are 
of hand wrought metal, and the utilitarian aspect of the 
fitting is shown by the shell being made adjustable to almost 
any angle; it is silvered inside, and thereby gives very ex- 
cellent results. The bracket shown in fig. 2 is light, and in 
some people's opinion graceful; it is made either in wrought 


brass or iron. Of quite a different character is the bracket 
illustrated in fig. 3, it is. known as the “ Richelieu,” 
and reproduces some of the characteristics of Louis XIV. 
decorative work; made in rich gilt, it is no doubt 
a most effective piece of work. Although of an orna- 
mental character, fig. 4, shows a type of electrolier which 
possesses a distinctly useful feature, the shades are so made 
that it is possible to adjust them over the lamps as required. 
The decorative features of this fitting are derived from cast 
leaf work which produces a pleasing effect. Fig. 5 is an 
unique and excellent specimen of a centre light, its use is 
probably limited, but none the less it is probably one of the 


—_ 


most striking designs shown in the catalogue. It is made 
in various combinations, some carrying three, five or seven 
lighte, the one shown carries five lights, The metal used in 
the construction of these fittings is either copper or brass. 
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The t pe of electrolier shown in fig. 6, is usually made of 


wrought-iron or armoured steel and із by no means of an 
inelegant type. Fig. 7 illustrates a patent adjustable dining 


room light. The novelty of this lies in the counterweights, 
which in addition to their balancing functions, incan- 
descent lamps that can be lighted independently of the other 


lamps if desired. 


The New President of the Employers' Federation.— 
A meeting of the Engineering Employers’ Federation was 
held at the Westminster Palace Hotel last week, for the 

urposs of electing a president in succession to Colonel 

yer, deceased, and also to consider the best means of placing 
the federation on a more effective working basis. Sir 
Andrew Noble, K.C.B., was elected president. After arguments 
both in favour of the scheme of re-organisation and against, it 
was determined to dissolve the federation as lately constituted, 
and to create a new federation of employers on a general and 
permanent basis. The details of the reconstruction have not 
yet been arranged, but it was resolved that it should be 
sufficiently comprehensive to include all employers of engi- 
neers. It will concern itself with the whole question of the 
relations between engineering employers and their workpeople, 
and will watch and safeguard the interests of the trade in all 
matters concerning its welfare. i 
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ELEOTRIO LIGHTING NOTES. 


(Continued from page 668.) 


Lambeth.—The Vestry on Thursday of last week were 
to have зросте а Committee of eight mem to inquire into the 
stataments and charges made on the subject of the transfer of the 
electric lighting provisional order. In the absence of Mr. Oooper, 
at whose instigation the resolution to form & Committee of Investi- 
gation was passed, the motion was allowed to stand over. In con- 
nection with this matter Mr. Price proposes to move “ that all mem- 


Purposes 
reported having reconsidered an application from the New Londcn 
Brewery Company for permission to lay a cable under the road from 
the company's premises in Durham Street to their workshops at the 
rear of Upper Kennin Lane. The Oommittee recommended that 


the application should be granted on the company paying a rental 
of £10 per annum, but this was again refe back to the Com- 


Lancaster.—The managers of the Girls’ Higher Grade 
School in Middle Street have decided to instal the electric light into 
their re-modelled premises. 


Harylebone.—Lmast week the Vestry resolved, on the 
motion of Mr, 5 O. O., to empower the Blectric Light 
Committee to “ enter into p negotiations with the Metro- 

Electric Supply Company for the purchase of their a 
g in the parish.” 


Newington.—The Electric Lighting Committee recently 


was ас Ser advertising the vacancy and giving the Electric Tating 
Committee power to select three candidates from the applicants. 


Newmarket.—The erection of electric light works is 
being vigorously prooeeded with, and the electric light company 
expect to be able to commence the supply of current in December. 


A POM ве ошо „ to charge 
or private Я unit; for power ea unit. 
For the Mie of tns is rates ме fro 1s. е Дач ача, five 
lights to 10s. per quarter for 200 lights. 


„5 ce сарани after considerable diffi- 
ou have secured another site for their proposed electric light 


also are applyin wers, ‘The company say that if the 
Vestry proceeds with fl. er pplication 
commence the works wi ime, their а arp ion 
= be withdrawn. a mithin, is aoi to to the fact 3 t ae Parlia- 
Joint Committee last session recommended that 
with the consent of local authorities. 


Rangoon.—An Indian exchange says that the Rangoon 
Times has now a dosen s worked by electricity, which also 
farnishes the light. The electrical plant is American, while the 
presses are English. 


of & £50,000 loan for lighting the district electrically. 


Reigate.—The question of site for electricity works is 
still occupying the attention of the Electric Lighting Oommittee. 


5 ee meeting of the Town Council was 
the Mayor explained that it was desirable 

ihe 5 plication for a provisional order 
lr elec corps * A rg and I 


& reasonable arrangement with the ўчуў Lighting ie and Pore Du. Dis- 
tribu Company, but in case that arrangement were not carried 
out to the satisfaction of the Oouncil they ought to be in a position 
о юнае Mn Up RM карру ктан It was decided to 
make the application forthwi 


ки —The London Gazette for October 28th contains 
M he District Oouncil's intention to apply for & provisional 


Shipley.—The viene Lighting 5 has еше: 
posed area of ly of electricity, steps 

have been taken towards applyiag for a provisional orde.. 
Shorediteh.—On Tuesday, at a meeting pr the Vestry, 
Mr. H. E. Kershaw moved the adoption of the report of the Electric 
Lighting Committee. The Committee recommended the Vestry to 


an expenditure of £2,200 in the daring of conduits and 
mains in certain streets in the Haggerston district to be eventually 


stations in Hackney Road and Reeves Place сле ааа 
to provide the necessary current. The Committee pointed out 

the electrical en т (Mr. Russell) had ascertained that promises 
had been obtained from more than sufficient to warrant the 
carrying out of the works. In moving the tion of the report, 
Mr. Kershaw stated that the effect of the Committee's t and 


by Ma 

bridge was moved to mae the report back to the Committee во as to 
bring up a complete ect for the public and private lighting of 
that Pd by 26 to 17 h. ur csi magn ep eee 
rejected votes, original recommendation adopted 
It was decided to sanction an expenditure of £520 on the purchase of 
a further supply of meters. Tce Electric Lighting and Joint 
Bub-Committee submitted a report in reference to the question of 
sinking g An кн Wol ш о aoe MEM о печ MET 
room at the back of the premises in Ooronet Street. Bearing in m 
the present cost of water and the probability of obtaining an vg 
supply of water on that site, the Joint Committee expressed 

inion that 16 would be economical to proceed with the work, and 

ey recommended that the Lighting Oommittee should ‘be given 
FFF. for the carrying out of the work. 
This was agreed to 


Sleaford.—The Ratepayers’ Association is askin 
ir alga Council to go into ATE 2 of applying fora 5 
or 


South Shields.—At last week's Town Council meeting 
the Electric Lighting Committee submitted in its report a 


comparative 
statement of the sales of electric 5 which showed that in the. 


. other towns, and the maximum demand system of 
rays 


beg acquired 
ood Green, and Boutbgate, d eas have an area sufficiently large 
to enable it to supply current at a low price, and earn a fair dividend. 


oug 
appears to approve of the Council s pplying for a 
afterwards transf 


it to а company. arran 
would give the Council a hold upon the company in the —— 
of terms for public lighting, &c. 


Spennymoor (Durham).—Last week at the District 
Council meeting the Works Oommittee reported that the clerk had 
informed them that the cost of obtaining & provisional order for 
electric lighting would be £250. The matter was left with the 
Committee to make further inquiries and report to a subsequent 
meeting. 


мое коош gas bill comes о £455 рег 
annum, lane uilding Committee is considering 


the local authorities the Potteries Traction Company, 

тео кесе siae O SATT ONS ре кино ао 
it was, therefore, not to prooeed with their application for 
powers for the Stone 


Stretford.—A wordy newspe are is being waged 
on the subject of the pp of rrt 3 — 
scattered to 


chester, and even experts are at loggerheads 
be some time, evidently, before the local governing authority comes 
to a decision on the subject. 


arua (Surrey).—The Urben District Council have de- 
to call in an expert to vins Barr ot re COATS pi ею 
mn whether the provisional order shall be carried out 
or transferred to & company. 


Trapani.—The Mayor of Tra ш is 
мне Bianan А for the TET. ета and 


Twickenham.—At the meeting of the District Council last 
week, а letter was received from the Electric Power Distribution 
Compan pany олы the Cone Ше сүн of taking the order at 
the end of a month on payment of all costs. A resolution was moved 
to accept, but as the Oouncil had . 
the chairman ruled the motion out of o 


Wales and the Border Counties.—At Rhyl Urban 
District Council on October 28th, the General Purposes Committee 
recommended that in face of the notice of intended application for 
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electric light for Rhy! served upon the Council, and recognising that 
the time has arrived for the Council to take action themselves for 
supplying the district with electric light, that the Committee be 
empowered to engage an engineer for taking immediate steps to 
formulate a combined lighting and dust destructor scheme, with 

wer also to engage what legal assistance may be necessary. In the 
Hiscassion it was stated by Mr. E. Williams that it would cost 
£10,000. It was decided afterwards that & provisional order ehould 
be applied for. This, it was stated, would not cost more than about £50. 
It also came out incidentally that two 12 ga had already been 
made to supply the town with electric light. 

At Llandudno the District Council have received a report from the 
Electric Light Committee with regard to the Colwyn Bay and Llan- 
dudno Light Railway. The Committee recommended that the 
Council receive the clause in the agreement made last May giving 
the Council the right to supply the electric energy for the railway 
on the und ing that the Light Railway Company pay the 
Council £500 a year. The report was adopted, and it was remarked 
in discussion that the cost of the works to supply the electric energy 
for the railway would be about £8,000. 


Walker.—The Urban District Council has resolved to 
apply to the Board of Trade for a provisional order for public and 
private purposes. : 

Willesden.—Mr. Ruthven Murray, the newly appointed 
electrical engineer, is to report to the Council on the sites suggested 
for electricity works. Builders in the district are being advised to 
wire new houses for electricity. If the Metropolitan Electric Supply 
Company proceeds with its application for a provisional order the 
Vestry will strenuously oppose it. 


Winsford.—It is stated that an installation for lighting 
the main, streets of this district would cost £7,700. A member of 
the District Council intends moving that & provisional order be 
applied for. 


Worcester.—A meeting of the Electricity Committee of 
the City Council was held on Tuesday to consider the applications 
for the post of electrical engineer in succession to Mr. Ruthven 
Murray, who has accepted a similar position at Willesden. The 
salary is £350 per annum. There were about 30 applicants. Five 
candidates were selected for recommendation to the City Council. 


Wolverhampton.—The recent breakdown of the electric 
light in Wolverbampton was referred to at the meeting of the Town 
Council on Friday evening, when the chairman of the committee 
(Alderman C. T. Mander) explained the cause of the collapse, which 
bas been already stated in the pages of the ELECTRICAL Review, 
and made the following interesting statement :—He hoped, he said, 
that this breakdown would not put back electricity in Wolver- 
hampton, and that the public would still have confidence in the 
undertaking. The demand for electricity had always ran ahead of 
the supply, and they had never had a thoroughly efficient “stand-by " 
in machinery, and he thought the committee must harden their 
hearts, and prepare to go in for much more machinery, and 
they, as a uncil, must back the committee up. They had 
already decided upon an үш of £90,000 roughly, and 
he was convinced that it would be just as well to go in for а 
bigger expenditure by £8,000 or £10,000 more, the whole 
or the greater part of which might almost fairly be charged to the 
Tramways Committee, because it would be all capable of being used 
for tramway work, and practically be a “stand-by” for the tramway 
before the tramway comes in. They wished to make their electric 
station absolutely efficient, and they had every reason to hope that 
the extraordinary bebaviour of the plant would not occur sgain. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Bath.—The Electric Lighting Committee last week 
passed the following resolution: “ That the Works Committee bs 
asked to ascertain particulars as to the working of the electrical 
tramears in such cities as have adopted the system, and that the 
Surveying Committee be asked to appoint & certain number of 
members of their committee to meet this." | i 


Belgium.—Good progress is being made with the con- 
struction of the new electric tramway in the town of Ghent, and it 
is hoped that the lines will be opened for traffic before the end of the 
year. 


Birkenhead.—Last week the Council resolved to pro- 
mote a Bill in Parliament for the purpose of constructing electric 
tramways in the borougb, also acquiring compulsorily or by agree- 
ment certain LP and for acquiring by agreement the interests 
of the Birkenhead United Tramways, Omnibus, and Carriage Com- 
pany, Limited, and the Wirral Tramways Company, Limited. 


Buenos Ayres.—A contemporary says that La Capital 
Tramways Company, Limited, has now 14$ miles of tramways in 
Buenos Ayres operated by electricity, the section between Comercio 
and the Government House, Plaza de Mayo, recently under conver- 
sion from horse to electric traction, having been successfully in- 
augurated on 27th ult. La Capital (Extensions) Tramways 
Company, Limited, successfully inaugurated their electrical 
passenger service out to tke Nuevo Chicago on September 11th last. 


Derby.—The Parliamentary Committee has, subject to 
the approval of the Council, entered into an agreement for the pur- 
chase of the tramways for a certain sum. The sanction of the 
shareholders of the tramways company has also to be obtained. 


Dover.—At last week's Council meeting the surveyor 
explained that there was great wear on the roadway at the side of 
the tramway pitches, and this was the reason for packing it u 
with granite siftings as a temporary measure. He was having 
broken up and rolled from endtoend. This process would have to be 
continually repeated. 


Dudley and Sedgley.—Within the past few days the 
British Electric Traction Company has purchased the Dudley and 
Sedgley tramway lines. The British Rlectrio Traction Company 
own other lines in South Staffordshire, and it is e rime to elec- 
trically equip the newly күге tramway and wor 
with the other portions of 6 system. 


Great Yarmouth.—At a special meeting of the Town 
Council on Monday, the question of electric tramways for the borough 
was debated, and a municipal scheme to cost £41,000 was adopted 
by 22 against 1. The solitary diseentient feared the project would 
not be remunerative, but several other members of the Oouncil who 
spoke were sanguine of a profit of from £1,000 to £2,000 a year would be 
realised, special mention being made of the marked financial success 
of the electric tramways at Dover. The lines will traverse the 
centre of the town and the Marine Parade, and be in communication 
with one of the three local railway stations. Stepe to obtain the 
necessary Parliamentary powers are to be obtained forthwith. 


Grimsby.—The Town Council has received a communi- 
cation from the Provincial Tramways Company with reference to the 
terms of the agreement under which the company are to havea 21 
years' lease granted to them, and are to adopt electric traction. The 
Council will go into thesuggestions made before setting its seal to the 
agreement. 


Hammersmith.—At a meeting of the Hammersmith 
Vestry last week a long discussion arose over the application made by 
the London United Tramways, Limited, for consent to the use by the 
company of a system of electric traction upon the tramways in the 
parish. The Committee, before whom the question had been for some 
time, sent up a recommendation to the effect that the Vestry should 
not consider the йан until the company, without prejudicing 
any future action of the Vestry, should undertake to pay the amount of 
the expenses incurred by the Vestry in opposing the com 's Bill 
in last session of Parliament. The committe recommended that 
the company sbould be requested to deposit plans with the Vestry 
showing details of the system proposed, to be adopted. Several 
members spoke strongly against the overhead system in particular, and 
opposed the idea of making Hammersmith the spot for experimenting 
as to the utility of electric traction generally. A few members 
favoured the conduit system. Ultimately, however, the two recom- 
mendations of the committee were adopted without dissent. 


Harzburg.—The municipal authorities of Harzburg have 
made an agreement with the firm of Karl Franke, Bremen, to build 
an electric line from the station through the Bad Harsburg to the 
Radauthal. At the same time, the firm has to instal a gasworks, 
since the public lighting of Bad Haizburg is done partly by the 
incandercent gas light and partly by electric arc lights. A company 
has been formed to carry out the undertaking.— Elektro. Zeit. 


Hayling Island.—It is reported that an electric tram- 
way is in contemplation, to start from the ferry at Hayling Island, 
and to be taken from thence to the railway station and thence along 
the sea front to Eastoke, at the eastern end of the island, where 
building operations are now in progress. The ferry traffic has mate- 
rially increased during the past season. 


Hull.—The Works Committee will not assent to the pro- 
posea tramway from Hull to Hessle suggested a London firm. 

e reporte of the city and electrical engineers with reference to the 
tenders for rolling stock for the municipal electric tramways con- 
tain the following comparative notes :— 

5 cars for 51 
house Company's tender appears to be s They offer the 
choice of Brill or Peckham tracks, and are willing to supply cars 
with b:dies partly of one make and partly of another, and are further 
willing to adopt any improved design of trolleys which may be 
placed upon the market before a time to be agreed upon. They will 
also supply chilled iron wheels in place of the steel wheels specified 
at a reduction of £10. The specifications for the car bodies do not 
indicate any difference in value between the several makes, but the 
reputation of the Brill and Milnes's cars is somewhat better than the 
Brush cars. The tender of Messrs. Warburg, Dymond & Co. is some- 
what lower than the Westinghouse Company's tender for Milnes and 
Brill cars, but they submit no specification, and neither the motors 
nor the cars offered are in use in this country, and we have not been 
able to obtain any definite information with regard to them. We, 
therefore, beg to recommend the acceptance of the Westinghouse 
Company's tender, subject to the suggested conditions with regard 
to the trolleys. We farther recommend the selection of the Brill 
truck, and that 30 of the cars ba fitted with chilled iron wheels, and 
we suggest that the car bodies be divided amonget the different 
cem offered, in the proportion of Brush 30, Milnes 10, and 

rill 5. 

The accepted tender is at £522 10s. for Brush bodies, £596 for 
Milnes bodies, £586 for Brill bodies, the motors in all cases being 
made by the Westinghouse Company. 


passengers (45 cars required). The Westing- 
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Double deck trail cars for 52 


10 by Messrs. Milnes & Co 
mend that the Westinghouse Company's tender be accepted for 20 
Milnes cars. 

Biemens Brothers' tender was at £155 for cars built by the Electric 
Railway Company, and £210 for Milnes’ cars. The Westinghouse 
Company’s tender was at £215. 

Open trail cars (five required).— None of the designs offered seem 
to meet the requirements very well, and we recommend that the con- 
sideration of these tenders be deferred. 


Traversing platforms.—It is uncertain whether these will actually 
be required, and we, therefore, recommend that the consideration of 
these tenders be deferred. ! | 
velling crane.—Messrs. Parsons & Bons provide 


girders which are not suitable for the work. 
Carrick’s higher tender (£228) provides for a crane superior 
ri e Hitchen, and we beg to recommend the 


provision 
Anlaby Road, the cost for power station being about £400. 
wa minutes were adopted and the tenders accepted at the same 
e. 


Hubgary.—4Aoocording to recent 
. the total 


2,628,148, 262,707, 326,629, 
604,938, 102,389, and, besides, three of the lines have carried 

comsiderable amount of goods traffic. In the past year electric 
traction has been introd on all the lines of Bada-Pesth, and two 
new lines have been opened. The yearly receipts per kilometre 
sbowed very considerable variations. The receipts of the Buda-Pesth 
electric a Bimal fell off 23 per cent. the year after the exhibition. 
— Zeit. f. Elek, 

Italy.—A company has just been formed in Turin to 
construct and work an electric tramway between Varallo and Alagna. 
The water-power of the Otro Falls near Alagna is to be utilised. 


Leamington.—The General Purposes Committee of 
Leamington Town Council have at present before them the proposal 
to establish a service of electric tramcars between Warwick and 
Leamington, in lieu of the present horse traction. The Com- 
mittee have appointed а sub-committee to confer with the 
Warwick Oouncil on the subject. The present company has still 
about three years to run. 


Liverpool.—Last week the City Council resolved that the 
Tramways Committee be authorised to carry out the construction of a 
double line of electric traction from the Dingle to Aigburth Vale with 
the overhead trolley system at a cost of not exceeding £25,000. Mr. 
Lloyd seconded the motion. Mr. Fletcber hoped the mistake would 
not be made this time of increasing the original estimate by about 
50 per cent. Captain Denton moved an amendment to the effect that 
three private firms be asked to tender for the work. Sir Thomas Hughes 
pone out that the increase in the cost of the Dingle experimental 

was due to two things which were not in the original estimate. 
They bad now got a staff who had done honest, efficient, and 
economical work on the experimental line, and they ought to utilise 
their services and experience in laying down the contiauation line to 
Aigburth Vale. Mr. Rutherford pointed out thata very much thicker 
wire bad been used in the experimental line than was necessary, with 
the result of & corresponding increase in the thickness and clumsiness 
of the poste. This would be avoided in the continuation line, which 
would be lighter, more graceful and artistic. The recommendation was 
adopted unanimously. Mr. William Oalton, as chairman, moved the 
ion of the Tramways Committee that the committee be 


showing the proposed construction of the tramways in Kew Bridge 
Road and High Street, Halfacre, and Boston Lane, Brentford; the 
main road from Brentford to Hounslow in Heston and Isleworth; and 
in Boston Lane and Lower Boston Lane in Hanwell. The company 
had also submitted plans showing the positions of the poles for the 
‘overhead wires in the Acton District. On the recommendation of 
the Committee, the County Council approved the action of the Com- 


mittee in conditionally sanctioning the plans and drawings. It was 
also decided to authorise the Committee to deal with any further 
presented by the company. | 


Manchester.—Plans for a new electric underground 
circular railway in Manchester are in course of preparation, but thero 
is & difference of opínion as to whether they be ready in time for 
the approaching Parliamentary Session. Some ple are also 
hoping for a zone system of electric trams—five а penny. At 
the last meeting of the Manchester City Council, the Electricity 
Oommittee were granted permission to execute certain classes of 
work without advertising for tenders. Councillor Maben (I. L. mem- 
ber), whilst not opposing the Committee's request, pointed out that 
many contracts had been entered into by the Gas Committee, which 
ought to have been advertised for in the usual way, and expressed a 
hope that that would not occur again in 5 Alderman 
Lloyd Higginbottom assured the Council that in every case where it 
would be inimical to the Corporation's interests, tenders would be 
advertised for. There were special works, however, where it would 
be highly undesirable. 


Marseilles.—Our new contemporary, Sells Commercial 
Intelligence, says that the tramway company at Marseilles are about to 
adopt electricity for tramway propulsion, instead of horses. Тһе 
contract has been taken in hand by the Cie Alsacienne de Construc- 
tions, of Paris, and all the lines are to be finished in D.cember, 
1900. 


Oldham.—Last week the Council held a special meeting 
to consider the expediency of promoting in the next session of Parlia- 
ment a Bill for the p of authorising the Corporation to work 
tramways for the time being belonging to them, and by agreement 
with the Urban District Councils of Royton, Orompton, and Lees 
tramways, for the time being, belonging to those Oouncile re- 
spectively. It is proposed to work the tramways within and beyond 
the borough by electricity. Alderman Eckersley, the chairman of 
the Surveyor's Committee, said the total length of the proposed 
tramways was nine miles, or a total of twelve miles taken as a single 
line, including all passing places. The approximate total cost for the 
twelve miles, including concrete foundation, rolled steel girder rails, 
and fencing the track, was £5,000 per mile, ora total cost of £60,000. 
This amount, he stated, did not include the electrical equipment of 
the tramways. The whole of the new line would be laid on the girder 
rail principle, 4 feet 84 inches gauge, each 6 inches in thickness, made 
of the very best quality of rolled steel, and weighing not less than 
100 lbs. per yard. The steepest gradient would be in Middleton Road, 
and would be 1 foot in 114 feet for a distance of 170 yards; and the 
sharpest curve would bave a radius of 50 feet. The generating 
station was centrally situated, and could be enlarged at any time to 
work the whole of the tramway scheme, existing and proposed, in 
addition to the lighting of the borough. Tne Council granted the 
required sanction. | 


Scarborough.—The Electric Tramways Sab-Committee 
has considered a proposai made by a company to establish electric trams 
in the borough, and has recommended that the matter be deferred 
until the Committee had considered the various modes of electric 
кечо and toe policy of introducing either of them into the 

rough. | 


South Shields.—The Town Council has referred it to а 
committee to consider the promotion of a Bill in Parliament with a 
view to empowering the Corporation to work the tramways. 


Southampton.—The Town Council had a lengthy debate 
on tbe question of electric traction last week, it being opened by a 
member moving that the resolution of the Council adopting the over- 
head trolley system for the borough bs rescinded. e mover wae 
partly influenced to take this step by an article in the Pall Mall 
Gazette on the Willesden experimental surface contact system. He 
asked for the subject of electric traction to be deferred for 12 months 
so as to give the Tramways Committee time to go thoroughly into the 
question. The resolution was not passed, but an amendment that no 
erpense on electric traction in any form be incurred until the 
Tram waye Committee bring forward a complete scheme to the 
Counci 


Tees-Side.—The South Bank Urban Council last week 
considered the proposed application of the Imperial Tramways Oom- 
y for powers to extend their electric tramway through Bouth 
ank, and resolved that, in their opinion, the scheme would be in- 
complete unless a line were extended from Normanby down the 
South Bank Road, so as to provide for the future development of the 
Council’s district. 


The Twickenham-Hounslow Light Railway Scheme, 
— The proposals of the Drake & Gorham Electric Power and Traction 
Company, Limited, as notifled to the Twickenham and the Heston- 
Isleworth District Councils have, during the last week, arrived at a 
more mature stage. The result of a conference between the en 
to the promoters and the Highways Committee of the Twickenham 
District Council has been an amicable determination of the route to 
bs taken through the parish of Twickenham. It differs slightly from 
that originally mapped out by the company. It will start at the 
Middlesex foot of Richmond Bridge, and will follow the main 
Hampton Court road, passing through part of the rising suburb of St. 
Margaret's-on-Thames, and thence to Twickenham, along the new 
street which is being constructed, into the London road, where it will 
turn northward, pass close to the Twickenham (S.W.R.) railway 
station, and away through Whitton, past the са Military School 
of Music at Kneller Hall. There it will meet boundary of the 
Heston-Isleworth authority's jurisdiction, and the tentative route, 
subject to conference with the Works Committee of the Council, will 
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be past Hounslow Station, and northward again to the finish of the 
London United Tramway Company's authorised electric tramway, 
which it will cross, and take the Bath Road to the Hounslow Military 
Barracks, which, for the present, will be the terminus. The whole 


ci personajes ш а ашу. The Drake & Gorham Com 
however, ill not be left in so on of the fleld tor the 
London United Tramways Company have notified to the Twickenham 


District Council that they shall apply for powers to construct a light 
sours car in that district. ey bave not yet formulated their 
od | 


ае соо the minutes of the Tramways 


y pany 
running an electric tramway from Seaforth to Great Crosby. The 
d to work the tramways subject to certain 


su the power to drive the tramcars. The 
á ot alent : оро necessary company 
00 


The recommendation was пет con. 


Wolverhampton.—A deputation of the Wolverhampton 
on Tramways Commi тау recently visited Glasgow, 


under conditions where gauges of 4 feet 84 inches, 4 feet, 
and 3 feet 6 inches vely һауе been adopted. They reported 
the result of their toa meeting of the Town Council on 


gangs of & double line of tramways where the 
permit. The adoption of the committee's 


0 
the necessary consent to the proposed alterations. 


TELEGRAPH AND TELEPHONE NOTES. 


Edinburgh Telephones,—The Town Council hasremitted 

to the Lord Provost's Committee to consider whether a municipal 

bone license shall be applied for, and to go into the question of 
entary powers. 


Municipal Telephone Licenses,—The Telephone Users’ 


of , 1892. This will entail upon e corporation anxious to 
cave th control of the telephcne skchange ihe Grouble and incon- 
venience of obtaining a special Act of Parliament for its own parti- 
cular locality. What is wanted now is pressure to be brought upon 
the Government 


to bring in а general enabling Act, whereby munici- 


palities will be able to immediately take up the business 
and work it in suitable areas, the extent of which ought to be at once 
under the consideration of every municipal authority. The chief 
point tbat requires the consideration of each town is what extent of 


area suits the surrounding neighbourhood.” 


The Postmaster-General and the Telephone Service. 
—A deputation from the Manchester Corporation, consisting of Mr. 
Southern, chairman of the Telephones Committee, Mr. Oopeland, 
Mr. Brocklehurst, members of the committee, and Mr. Talbot, the 
town clerk, waited upon the Postmaster-General at St. Martin’s-le- 
Grand, yesterday, in reference to the attitude of the department to 
ig sa telephony. The Duke of Norfolk was accompanied by 
Bir Spencer Walpole, secretary to the Post Office. Mr. Southern 
explained that the Oorporation were very anxious for competition in 
the matter of the telephone service in Manchester. They did not 


the statutory a of the Oorpora 

definite siat t aiia the Post Office that competitive exchanges 
would be set up by the ie prier e the Corporation asked that the 
application of the New Mutual Company of Manchester fora license 


Company or to any other new company. That mig 
as final. In answer to other questions addressed to him by the 
deputation, his Grace said he could give no definite informa- 
tion as to whether the Post Office i would erect an efficient 
exchange within the Manchester area. The ent would not 
grant an extension of any license beyond the year 1911—the period 
fixed for the determination of the license of the National Telephone 
Oompany. In the event of the Manchester ration setting up 
an exchange, he could give no promise that in 1911 the Post Office 
would purchase it at a fair valuation, but he suggested that if they 
came for a Bill for the purpose, Parliament would see that the 
municipality was not compelled to suffer any injustice. He could 
not say whether the Post Office proposed to bring in next session a 
general Bill empowering municipalities to create telephone exchanges 
under the provisional order system. The point had not yet been 
discussed, so that he could not say what the Government would do. 
The Government.would consider the report of Mr. Hanbury's Select 
Committee on Telephones, and would, no doubt, bring forward such 
legislation as they deemed fit to give effect to its recommendations. 
Until the Government had come to a decision it would be out of 
place for him to say anything further. 


Telegraphic Interruptions and Repairs :— 
CABLES. Down. | 
West Indies— 
St. Lucia-Bt. Vincent . Sept. 24th, 1898 
Amason Oompany’s oable— 
Oable beyond Gurupe ... June 8th, 1898 


Repaired. 


June 21st, 1698 e 
Gibraltar-Tanger ... Oct. 8th, 1898 wee isi 
Pernambuco-Oeara ... Oct. 19th, 1898. 
Saint Louis-Novonha . Oct. 17th, 1898 
LANDLINES. 
Majunga-Tananarive ... Oct, 28th, 1898. ... Oct. 31st, 1898. 
Baigon-Bangkok .. .. Oct. 31st, 1898  ... e 


CONTRACTS OPEN AND OLOSED. 


Barrow-in-Furness.—November 14th. The Oor 
tion invite tenders for the supply and erection of cast-iron lamp 
columns, arc and incandescent lamps, automatic switches and fittings. 
Messrs. Kincaid, Waller & Manville, consulting engineers. See our 
“ Official Notices ” October 28th. 


Belfast.—November 14th. The Harbour Commissioners 
want tenders for the supply of nine iron lattioe-built electric light 
masts, 70 feet high from the ground with suitable base. Mr. W. A. 
Currie, secretary, Harbour Office, Belfast. | 


Edinburgh.—November 14th. The Council want tenders 
for the supply of marine boilers and mechanical stokers and engines 
and dynamos for the electric light station in McDonald Road. Oon- 
sulting engineer, Prof. A. B. W. Kennedy, 17, Victoria Street, B. W., a$ 
whose office specifications and drawings may be seen. See our 
" Official Notices October 28th. 


France.—November 8th. "Tenders are being invited 
until November 8th by the French Post and Telegraph Authorities 
in Paris for the "ppl of four lots of telephone cable, and until 
November 10th for 46 kilometres of gutta-percha insulated eleotric 
cable aud 50 kilometres of paper insulated cable. Tenders are to be 
sent to Le Sous-secrétariat d'Etat des Postes et des Té'égra R 
Bue de Grenelle, 103, Paris, whence particulars may be o 
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Glasgow.—November 22nd. Tae Corporation is inviting 
tenders for the supply and erection of switchboards and instruments 
works at Port Dundas. Specifications, &o., 
from Mr. W. A. Ohamen, electrical ee 75, Waterloo Street, 
Glasgow. See our “ Official Notices " this week. 


Hanley.— November 14th. The Corporation is inviting 
tenders for the erection of a refuse destructor. Particulars from 
Mr. J. Lobley, borough engineer. 


Harrogate.— The Corporation wants tenders for the supply 
of 18 cast-iron arc lamp poles, 18 feet long above ground, fitted with 
Hyde Park carriers. Borough electrical engineer, Mr. Geo. Wilkir son. 
Bee our Official Notices October 21st for particulars. 


Hornsey.—November 7th. The Urban District Council 
is inviting tenders for the ly and erection of electric lighting 
fer its Oentral Public Library in Tottenham Lane, Hornsey. 
lars, &c., from the Council's engineer, Mr. E. J. Lovegrove. 
Вее our Official Notices” October 28th. 


Hill of Howth.—November 19th. The Great Northern 


engines, dynamos, pumps, piping, crane, feed heater, and tools; 
switchboard. Specifications to be seen at the office of Prof. A. B. W. 
Kennedy, 17, Victoria Street, S. W. See our Official Notices " this 
week for further details. 

India.— November 28rd. The East Indian Railwa 
Company is desirous of introducing electrically-controlled Ысс 
iostruments on their system, and invites from makers only 
for the supply of: For single line—18 instruments for nine bloc):s; 
for double Hane 90 instruments for 41 stations, and віх spare instru- 
ments. Particulars from Mr. A. P. Dunstan, secretary, Nicholas 
Lane, London, Е.С. . 


Kilmalcolm.— Tenders аге being invited according to an 


exchange, for apparatus for domestic lightin either oil, 
acetylene, or electric light, with dynamo and engine, at fhe 
Sailors’ Orphan Homes. Further lars from Messrs. H. & D. 


Barclay, 245, St. Vincent Street, d ; 


Hanchester.—Novemb:r 8tb. The Corporation is in- 
viting estimates for the la of an extension of the system of 
un hone pipes, with other appurtenant works. For all 
poe and drawings apply at the City Surveyor’s Office, Town 

l, Manchester. 


Committee is aran tenders for the supply and erection of 
Lancashire boilers, an 


crane, switchboard and instruments, accumulators, supply and laying 
ifications, &c., from tbe consul engineer, 
Mr. Robert Hammond, 64, Victoria Street. See our “ Official Notices 


of consumers’ premises on a hire purchase or deferred payment 
a Bee our “Official Notices” October 28th for fu par- 


Roumania.—November 8th. The General Direction of 
the R»umanian Posts and and Telegraphs in Bucharest is inviting 
tenders until November 8th for the supply of 60 tons of galvanised 
steel wire, 2 mm. diameter, and 16,000 small porcelain insulators. 


Shanghai— The Shanghai Municipal Council invites 
concession 


tenders for a for constructing and working about 23 miles 
of electric tramways on the trolley m in the streets of Shanghai. 
Plans may be seen and particulars o ed on application to Messrs. 


John Pook & Oo., 8, Jeffreys Square, St. Mary Axe, London, E C 


South African Republic.—November 12th. Tenders 
are being invited until the 12th inst. by the Oonsul-General of the 
South African Republic, in Amsterdam, for the supply of a et 
of porcelain insulators. Tenders are to be sent to Le Consul-Géné 
de la Republique, Sud-Africaine, Nicolaas Witsenkaade, 9, Amster- 
dam. Farticulars may be obtained for 1s. from M. F. J. Belinfante, 
17, Paveljoensgracht, the H»gae. 


Southampton.— November 16th. The Committee ot 
Visitors of the County Lunatic Asylum, Knowle, near Fareham, is 
inviting tenders for the supply of two engines and dynamos equal to 


3 plant. See our “ Official Notices October 7th 
re ons, plans, &. 


Spain.—November 8th. The Spanish Post and Telegraph 
Authorities in Madrid are inviting tenders until November 8th for 
the concession to establish and work a telephone exchange in the 
town of Cuenca. Particulars may be obtained from, and tenders to 
be sent to, La Direccion-General de Correos y Telegrafos, Madrid. 


Toronto (Canada).— November 9th. The Toronto 
Board of Oontrol is, according to Daily Tenders and Contracts, 
inviting tenders for a complete installation of electric lighting plant. 
Tenders will also be received for the various portions of the work, 
vis.: 1 2. Countershsfts and pulleys. 3. Belting. 
4. Boilers. 5. pumps and condensers. 6. Water and steam 


iping. 7. Hoonomisers 8. Dynamos and station electrical a 
nu. 9. Arc lamps. 10. Mast arms and lamp attachments. 11. Poles 
and overhead circuits. 19. Oonduits and cables. Plans and specif- 
cations seen, and forms of tender obtained, at the office of the City 
Engineer, Toronto. The specifications for items Nos. 2, 3, 5, 6, and 7 
may be withheld until the remainder of the apparatus is decided 
upon. A deposit in the form of a marked cheque, payable to the 
order of the City Treasurer, to the amount of 24 per cent. of the 
value of the work tendered upon, must accompany each tender. 
Tenders, bearing the bond fide signatures of the con r and his 
sureties, to the Ohairman of the Board of Oontrol, City Hall, 
Toronto, Oanada, by noon on November 9th. - 


Wimbleden.—November 7th. The District Council is 
inviting tenders for the supply, delivery, and erection of transformers 
and accessories. Speciteations, de. hom Mr. A. Н. Pross, 3 
Victoria Street, B. W. See our Official Notices October 14th. 


OLOSED. 


Dewsbury.—The Corporation has given an order to 
Messrs. Oallender’s Oable Company for cable amounting to £1,396. 


Edmonton.—The Board of Guardians has accepted tho 
tender of Messrs. Thomas Medcalf & Co., Limited, of Bradford, to 
fit up the neoessary installation to supply their institution with ths 
electric light. The amount of the tender was £3,460. 


Hull.—U pon Mr. Barnard’s recommendation the Electric 
Lighting Committee has accepted the tenders of Messrs. T. Parker, 
Ltd., and Messrs. W. H. Allen, Sons & Co., for the supply of а second 
dynamo and engine at £1,900 and £2,150 res vely. s plant is 
to provide for future extensions, as it is thonght that before next 
winter the plant will be too small to meet the demand. The various 
other plant and apparatus will not be ordered until after Ohristmas. 
The Local Government Board is to be asked to sanction a £16,000 
loan for these extensions. | 


Hull.—The rolling stock and other tenders proposed for 
acceptance in connection with the Corporation tramways are stated 
in our “ Traction Notes.” 


Liverpool.— The City Council on October 27th confirmed 
the acceptance by the Technical Instruction Committee of the tender 
of the Walsall Electrical Company, Limited, Liverpool, for supplyin 


g 
and fixing complete, one 36-inch electric fan, with necessary chamber 


and galvanised shafting, at the Everton Oentre, 8t. D Road, 
fur the sum of £56 10s., subject to their un to keep the 
same in efficient working order and repair for a period of 19 months. 


FORTHOOMING EVENTS. 


Taesday, November 8th. Paper on “The Extraction of Nickel,” by 
35 T О. Roberts - Austen, O.B., F. R. B., Assoc. 


Friday, November llth.—At 5 p.m. Society. At the 
" rooms Chemical бойну, 


of the B House. 

5 OCampbell's on 
and other 

" to by Prof. W. Е. Ayrton, 


Saturday, November 126h.—At 3 pm. The Iustitution of Junior 
E ' visit to the King William Street station of 
the City and South London way extension works. 

Wednesday, December 7th.— Institution of Electrical Engineers. 
Annual Dinner, Grand Hall, Hotel Cecil. 


NOTES. 


Electrical Water Level Recorders.— Before the Bristol 
Association of Engineers last Saturday, Mr. J. A. McPher- 
son, A.M.I.C.E., read а paper on “ Notes upon Regulating 
and Recording Apparatus for Reservoirs, Gauge Weira, and 
the Flow of Water.” The method of electrically recording 
the level of water in reservoirs or tidal basins was first dealt 
with. Diagrams were shown illustrating the mechanical and 
electrical action of the apparatus. 
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Electrical Power Transmission.— Replying to a rather 
over-cautious article in the Engineer on “ Electrical Trans- 
mission," Mr. Hart, of the De Laval Separator Works, of 
Poughkeepsie, tells how he had a rapidly extending worka to 
deal with, in which a number of lay shafts, extending in 
length each 150 feet, and 20 feet apart. He was obliged to 
put in electrical transmission, as the work became too great 
for his power, and this was done by laying down a boiler and 
two dynamos, one being driven by the spare engine. One 
shaft after another was thrown upon the new system, and 
finally, with the same engine and electrical transmission, 
much more work was being done, as regards machinery 
driven, than was formerly the case, and several motors were 
400 feet away from the engine. It was found very easy to 
add one motor after another. Moreover, the old system of 
shafts was still preserved. The difference was merely in the 
driving of the many parallel shafts on which the machines 
may be said to have been grouped. Another letter comes 
from Wakefield, where Messrs Green & Son’s works have 
been changed during the past two years to electrical driving. 
The writer, however; is so hopelessly involved and mixed in 
style and figures, that it is impossible to pick out anything 
from the letter. 


The End of a Failure.—The Engineering and General 
Contract Company appears to be in a poor state. It was 
started as the Hopcraft Furnace Company in 1889, and was 
hugely advertised at a cost of about £10,000. The Hop- 
craft furnace was a mistaken idea from the first, though 
the company was floated on the results of a furnace 
on a penny. Thames steamboat — the Violet, we believe. 
Furnaces were sent to Sweden and to Germany, and were 
failures. One was tried at Bradford, and one of 
the company's engineers wrote to the directors and 
warned them that the furnace was absolutely useless as a 
steam generator.“ It was reported at the outset that the 
capital was over-subscribed, but we believe this was untrue. 
The public were asked for £220,000, and the company went 
to allotment on £190,000, and, so far as we can learn, appli- 
cants were allotted in full. The pitiable part of the whole 
business was that if there had been a genuine attempt to 
ascertain its merits before appealing to the public, any 
engineer who knows a furnace could have told the directors 
that it was a hopeless idea from the first. A correspondent 
of the Pall Mall Gazette thinks that shareholders should 
investigate the whole history of the company from the 

nning. 


Water-Power in Switzerland in 1897.—Oar French 
contemporary L’Hlectricien has recently published some 
figures upon this subject, and below we give à summary of 
the more important ones appearing in that paper. Daring 
1897, 35 new projects received the sanction of the authorities, 
and five extensions of existing installations: were also ap- 
p Of the 35 new schemes, 17 were lighting schemes, 
our were transmission schemes, and 14 were combined 
lighting and transmission schemes. Continuous current was 
to be used for 14 lighting installations, one transmission 
scheme, and seven of the combined lighting and transmis- 
sion plants. The triphase system was to be used in connec- 
tion with the remaining 13 schemes. Most of the schemes 
were small, and support the statement that shortly every little 
village in Switzerland will be lighted and supplied with 
power for its smaller industries by electricity developed from 
water-power in the vicinity. The total power of the 35 new 
schemes is made up as follows :— 


Kilowatts. 
27 installations under 100 kw. — es 925 
6 A 100—500 kw. mA —. 1,324 
2 = over 500 kw. WEN VIS 
Total ... . 4,989 


— ((— 


This total is 1,758 kw. less than that of the preceding year. 
The decrease is explained by the fact that all the larger and 
more easily developed waterfalls have already been exploited. 


Personal. — We understand that Lord Kelvin has accepted 
a seat on the board of the Linotype Company, Limited, in 
succession to the late Dr. John Hopkinson, F. R. S. 


Constitution and Resistance of Mercury.—At the 
recent Congress held by La Société Allemande d Electrochimie 
at Leipzig, a paper was communicated by M. Liebenow 
with regard to the constitution of mercury. From his 
experiments it appears that the electrical resistance of the 
alloys depends principally upon the molecular grouping, t.6., 
upon the number of atoms forming the molecule of the solid 
substance. In the case of solid mercury the molecular 
grouping is extremely complex, but in the gaseous condition 
it is probably monoatomic. It is remarkable that, whereas 
for most pure metals, including solid mercury, the tempera- 
ture coefficient for resistance is in the neighbourhood of 
0:004 per 1?C., whilst for liquid mercury the coefficient is 
only 0 001. Liquid mercury appears to be a mixture of 
monoatomic molecules, and the more complex groupings 
characteristic of the solid condition. 


The Chair of Electrical Engineering at the McGill 
University.—4A Canadian exchange gives some biographical 
notes of Prof. R. B. Owens, who has been appointed suc- 
cessor to Prof. Carus-Wilson in the W. C. McDonald chair 
of electrical engineering at McGill University, Montreal. 
Prof. Owens, who is a comparatively young man, was selected 
from among the teaching staff of the great universities of 
the United States. He was at one time connected with the 
old Baxter Motor Company, but subsequently resumed study 
under Dr. Louis Duncan at John Hopkins University, 
Baltimore, and obtained a high standing in mathematics and 
physics. In 1891 he studied under Prof. Crocker at the 
Columbia University, and obtained the degree of EE. 
Nebraska University is indebted to him for some excellent 
organisation work. He was, in 1894, Professor of Electrical 
Engineering there, and in 1895 he took full charge of the 
Department of Electrical and Steam Engineering. He was 
one of the judges of electrical exbibits at the World's Fair. 
He was recently elected to a Tyndall Fellowship by Columbia 
University, is a member of a number of American engineer- 
ing societies, and vice-president of the American Institute 
of Electrical Engineers. 


The Thompson-Walker Surface Contact Tramway. 
—We are informed by Prof. S. P. Thompson that our article 
on the “ Supersession of the Trolley," in which we repre- 
gented him as putting his surface contact system forward as 
superseding overhead lines does not actually represent his 
views, and that by an oversight the quotation which we 
attributed to him was not accurately given. To be strictly 
accurate it should have been, * London has done well to wait 
for something better than the overhead trolley wire. But 
the slot conduit is not the only alternative, nor the. best 
alternative”; the word “only” having been omitted. If 
we have misrepresented Prof. Thompson's views, we certainly 
regret in any way having done so, but it is not a little curious 
that the Pall Mall Gazette, of October 15th (nearly a week 
before our article appeared), should have fallen into the same 
error, and entitled its article “ Electric Tramways—the 
Overhead System Superseded.” 


Enclosed Are Lamp Patents,—We are informed that 
a writ was served by the Jandus Arc Lamp and Electric 
Company on Messrs. Beanland & Perkins a short time back 
in connection with the “ Ajax” arc lamp, and probably the 
result of the first trial will soon be known. The final 
decision may not, however, be reached for a considerable 
period, as the issue at stake will possibly be considered suffi- 
cient to carry the matter to the House of Lords. It is not 
the intention of the company to grant any further license 
under the patents controlled by them after the case has come 
into Court. 


Lectures.—Before the South African Association of 
Engineers at Johannesburg a few weeks ago, Mr. J. R. 
Cowell, general manager of the Johannesburg "Town 
Lighting Department, read a paper on “ Electric Lighting 


Supply." 
At a meeting of the Liverpool Polytechnic Society last 
„Mr. В. H. Scotter, C.E., A. M. I. M. E., lectured оп 
m Closed Conduit or Surface Contact Systems of Electric 
ract ion.“ 


Vol. 49. No. 1,003, NovExBER 4, 1899.] 


THE ELEOTRIOAL 


REVIEW. 688 


Cost of Copper for Transmission Circuits.—In a 
paper recently read by Mr. Chas. F. Soott, eleotrical engineer 
of the Westinghouse Electric Manufacturing Company, and 
embodied in & psper on ** Electricity in Paper Making," read 
before the American Paper and Pulp Association, gave his 
conclusions as to the efficiency of electrical apparatus in the 
following words: —“ The full load efficiency of generators, 
beth of direct current and alternating current, varies with 
the size and type, but for machines of 100 horse-power and 
over the variation may be from 90 or 91 per cent. to 95 or 
96 per cent. The efficiency of alternating current trans- 
formers, in the same way, may be said to vary from 96 or 97 
per cent. in sizes less than 100 horse-power and 97 or 98 

г cent. in larger sizes. The efficiency of motors both for 

irect current and alternating current varies from 80 or 85 
per cent. to 90 per cent. in sizes from 5 to 100 horse-power, 
and is 90 per cent. to 96 per cent. for larger sizea. Efficiency 
of transmission lines and distributing circuits depends ороп 
the E.M.F., the amount of copper and upon the cost. 
The approximate efficiency of a transmission plant will there- 
fore be between limits about as follow3:— 


Generators js А .. 90 to 96 per cent. 
Baising transformers . . 98,98 „ 
Transmission line І #95. ж 
Lowering transformers 96 „ 98 „ 
Local wiring... 97 „ i 
Motors 85,96 „ 


Efficiency of plant ... 61 to 83 per cent. 


In local distribution from low voltage generators the losses 
in raising and lowering transformers are of course elimipated, 
and the range of efficiency becomes 66 per cent. to 86 per 
cent. 


Comparison of the Rheostat and the Series 
Parallel Controller for Street Electric Car Service. 
—The following is an abstract from the Electrical World of 
а paper | ossis in August before the American Association 
for vancement of Science by Prof. Thomas Gray :— 
In the spring of 1896 a number of experiments were made 
at Louisville, Ky., by members of the senior class of the Rose 
Polytechnic Institute on the relative efficiency of the above 
methods of controlling the current flowing through the 
motors of an electric car. In the rheostat method the 
motors were in parallel, and the total current was passed 
through a rheostat having a maximum resistance of 4:2 
ohms. In the series parallel method the rheostat was firet 
used with the motors in series, and after the resistance had 
been cut out the next step of the controller lever threw the 
motors in lel, and at the same time put each in series 
with half the rheostat. After this the resistance was cut ont, 
and the two motors left in parallel. The final conditions 
were thus the same in both cases. The tests included the 
measurement by means of an integrating wattmeter of the 
watt-hours required to make a round trip of 5:5 miles, the car 
being stopped 40 times during the trip. An autographic 
record was taken of the variation of current strength daring 
the start. The rheostat method takes maximum current at the 
initial contact, after which there is gradual diminution as the 
car attains speed, combined with temporary sudden incre- 
menta as the successive coils of the rheostat are cut out. The 
series el method gives the maximum current when the 
motors are first n in parallel, which is after the car has 
attained a speed of 4 or 5 miles per hour. The consequence 
is that more of the power is for propelling the car, and 
leas for overcoming ohmic resistance. There resulted thus a 
x: oria economy of from 10 to 15 per cent. under the 
conditions of the test. The ratio of the electric power used 
in starting the car in the two cases, as indicated by the 
record, was approximately 4 to 5. The total weight of the 
car used was about 15,300 lbs., the watt-hours per car mile 
averaged about 900, and the maximum speed between stops 
about 12 miles per hour." 


Munificence.—We understand that last week Sir David 
Salomons paid to the treasurer of the Urban District Council 
of Southborough, near Tunbridge Wells, the sum of £3,000 
as a contribution to the cost of erecting a theatre in that 
place, as a memorial of the Diamond Jubilee. The total 
cost of the scheme is £6,000, the second moiety being 
contributed from the rates. 


patents granted 


for the electric tramways at a salary of £240 


Proof of the Theory of the Solubility of Salts Con- 
sisting of Three Ions.—In the case of salts consisting of 
two ions, the influence of an admixed salt with one similar 
ion on the solubility has been proved to be in acoord with 
the theory k; х k, = constant, where k, and &, are the con- 
centrations of the two ions. In the case of salts of three 
ions, a complete proof of the expression k, x А; = constant 
has not been obtained, and the authors therefore, attempt to 
verify this equation by the determination of the solubility of 
lead iodide in water, and in very dilute solutions of potassiam 
iodide and of lead nitrate. Owing to the extreme dilution, 
the salta are almost completely dissociated, so that dissoci 
tion changes do not occur to complicate the results. The 
solubility determinations were done by the conductivity 
method, which has the advantage of giving direotly the 
number of ions. If mo, ao are the solubility and dissociation 
of lead iodide in water, and mi di, m, a, the corresponding 
values for the lead iodide and potassium iodide in the mixed 
solution, then m, a, (m, a, + ms a)? = m? aj? and as m, as 
and m, a, are known, the values for mi a, are obtained by 
approximations. For the lead nitrate solutions the expression 
(m, а, + тз аз) m? aj? = mè aj? holds, and the values for 
m, a, in this case may be similarly obtained. The calculated 
values agree very closely with the determinations, so that for 
lead iodide the solubility law stated is valid. The above is 
an abstract of a paper by Arthur A. Noyes and E. Harold 
Woodworth in the Zetschrift für Physikalische Chemie, 
1898, 25, 152—158. "NE 


` 


Mercury Contacts.— We have recently come across 
some information regarding Mis Aa her d cut-outs which 
some years ago were во extensively used by Messrs. Wood- 
house & Rawson. These at the time behaved satisfactorily 
as far as making contact was concerned, and up to 100 volta 
they acted very well, but, of course, they only broke contact 
very occasionally. For higher voltages it was absolutely 
necessary to add a fine shunt wire which carried the current 
for that infinitesimal length of time necessary to let the 
movable part get clear of the mercury, so that it will be seen 
the use of a shunt circuit to the mercury for taking the 
spark is not a thing of recent date. Dc | 


Presentation.—At the South Shields electric suppl 
station last Saturday a presentation was made to Mr. J. 8. 
Wataon, the chief assistant electrical engineer, on the occasion 
of his leaving to take up an appointment with the New- 
castle-on-T yne Electric Supply Company. Mr. J. A. Jeckell 
made the presentation on behalf of the staff. The presents 
consisted of a kit dressing-case and a travelling rug. 


Inventiveness of the Americans.—A French contem- 
porary, Cosmos, publishes a table showing the number of 
in each country up to the end of 1897. 
According to this there have been over 1,729,000 patents 
issued, of which 606,428 were ted in the United States, 
showing that more than one-third of all the patents taken 
out were American.—New York Electrical World. 


Electrical Engineers Volunteers.—We understand that 
the enrolment of men into the Electrical Engineers R.E. 
(Volunteers) corps begins again this month, and the head- 
quarters, 13, Victoria Street, S.W., are open between 7 and 
8 p.m. on Mondays and Thursdays. We should not be sur- 
prised to hear that the Fashoda affair has led to a rush for 
admission to this corps. Electrical engineers are a busy lot 
of men, but they are nothing if not patriotic. 


Appointments.—The Liverpool City Council on Thursday 
last week, on the recommendation of the Tramways Com- 
mittee, appointed Mr. Wm. Hy. Collis to be assistant engineer 
r annum, 
and Mr. Miles Pattern was appointed motor inspector at 
£2 158. а week. 


Folkestone Electricity Supply Company.— This com- 
pany’s station was opened on Wednesday last with every 
prospect of success. We shall refer to it at length in another 
issue. | 
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“ Electricity.” —Our eight-year-old 1d. contemporary, 
published across the way, ive its readers a feast on the 
occasion of its birthday. In the annual birthday number— 
October 28th—the editor brings bis readers into touch with 
some of our more prominent consulting electrical engineers, 
and gives ill descriptions of examples of their works. 
Mr. Robert Hammond appears in connection with the во 
successful Leeds electticity works, Prof. A. B. Kennedy as 
the consultant of the celebrated Edinburgh undertaking, 
Mr. H. F. Parshall with his latest electric tramway power 
plant and eqnipment at Middlesbrough, and Mr. E. Man- 
ville is placed in position with the Shoreditch combined 
lighting and refuse destructor plant. There are various 

er articlés more or leas interesting, including one by Mr. 
Robt. Hammond on the pioneer work of the Leeds central 
station. Forty pages of reading matter is a feast when that 
matter “compares favourably in quality with that offered 
by “oar more highly-priced contemporaries.” We oongra- 
tulate Elec/rici/y readers upon their yearly feast. 


NEW COMPANIES REGISTERED. 


Payne & Bates, Limited (59,325).—This company was 
registered on October 28th, with a capital of £7,000 in £1 shares, to 
acquire and take over as a concern the business now carried on 
by Walter 8. Payne and Bates, at Great Heath, Foleshill, 
near Coventry, and elsewhere, as “ Payne & Bates,” and to carry on 
the business of 


Northallerton Electric Light and Power Company 
Limited (59,301).—Registered on October 27th, with a capital of 
£2,000 in £1 business of ele 


e Ringrose, Northallerton, registrar, 5 
shares; Wm. G. Jackson, The Mount, Northallerton, schoolmaster, 
5 shares; Wm. t, 4, Northallerton, 5 shares; Joseph A. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Porous Accumulator Company, Limited (57,526).— 
This company’s statutory return was filed on September 28th, when 
the whole capital of £3,000 was taken up; 1,993 are considered 


as paid, and £1,007 has been received on the others. 


E 


CITY NOTES. 


Monte Video Telephone Company. 


Тни annual ordinary general meeting of this com was held on 
Monday, at Winchester House, H. O. aid 

Mr. заг Wasp presided, and in moving the adoption of the 
report and accounta said the past year's results showed an improve- 
ment іп the business of the company. The subscribers had increased 
by 108 in number, and the two months subsequent to the date to 
which the accounts were made up showed a further increase of 32. 
The additional capital outlay for the year was £1,675, which was small 
_ having regard to the increase of subscribers. With reference to the 
rearrangement of the capital of the company, the Court confirmed 
the reduction of the ordinary share capital by £60,000 on October 19th. 
The board had anticipated that they might possibly have been able 
to recommend a dividend on the ordinary shares on this cccasion 
as well as the preference, but that had not been the case, 


because in a 5 was dependent on the receipt by the 


boardjof the compan Корису notes, for which shares were to 
be delivered, or Nearly all of them, and at the date of the report 
they had not received sufüclent to warrant the recommendation of a 
dividend. However, the considerable amount carried forward added 
materially to the assurance of future dividends. 

Mr. Franx W. Joxms, who seconded the motion, said it was most 
important for the company to have a reserve, and it would be very 
useful to have the amount which might have been paid on the 
ordinary shares at the disposal of the board. 

Mr. Loox urged the payment of a small dividend, say, 24 per cent. 
on the ordinary shares, and proposed an amendment to that effect, 
but it was not seconded. 


The report and accounts were adopted. 


Venezuela Telephone and Electrical Appliances 
Company. 


Тн report of the directors of the Venezaela Telephone and Electrical 
Appliances Company, Limited, for the year ended June 30th last, to 
be submitted at the general meeting to bs held in London on Friday, 
states that the accounts show a profit of £9,942, to which must be 
added £744, being the balance brought forward from June 30th, 
1897, after payment of dividends on the ordinary and preference 
After providing for the interest on the first and second 
debentures, &с., and the dividend on the 8 shares up to 
June 30th last, there remains a balanoe of £5,499, out of which the 
directors recommend a dividend on the ordinary shares for the year 
ended June 30th last at the rate of N cent. per annum, which 
will absorb £2,800; that the balance of discount and S pores ot 
the first debenture issue, amounting to £1,500, should be written off ; 
that £500 should be carríed to reserve account, and that the balance of 
£699 be carried forward. The capital outlay for the year was £1,754, 
as against £8,423 during the previous financial year. The company's 
property has been fully main d. Oa June 30th last the number 
of subscribers for the company's instruments was 2,640. During the 
period under review, commerce in Venezuela has experienced oon - 
siderable difficulties. Тһе fall in the price of coffee has seriously 
affected the profits of the growers, aud trade has been further de- 
ressed by an outbreak of small-pox, which, in some districte, has 
80 serious, as almost to s business. The directors are of 
opinion that the shareholders may bp congratulated on the fact that 
even with these disadvantages, the company is able, after applying 
£2,000 out of revenue to capital purposes, to distribute the usual 
dividend of 4 per cent. 


The Alderley and Wilmslow Electric Supply, 
Limited. 


Tax statutory meeling of shareholders of this company was held at 


the registered offi ses of the company, Mr. W. P. J. Fawcus presiding. 
The circular convening the meeting was read by the secre (Mr. 


placed with Edmundson's Electricity Corporation, Limited, and the 
work will be prooeeded with forthwith, and consumers might there- 


fore anticipate the supply of current in the early spring. Mr. Philip 
Whyman, of Alderley Idee, and Mr John Royle, of Wimslow, were 
unanimously elected directors. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
snes October 29th, 1808, were £262 8s. 10d.; aggregate to date, £12,948 


The Bristol Tramways and Company, Limited.—The 
week October 28th, were 42,819 2s. 8d.; corresponding 
period, 1891, 0 12s. 7d. ; increase, £248 9s. 8d. 

The City and South London Railway Company.—The receipts for the week end 

October 80th, 1808, were £1,000; week October 81st, 1897, 
£1,018; decrease, £18 ; total receipts for half- » 1898, 217,977 ; corresponding 
period, 1897, £16,589; increase, Miles open, 8}. 

The Dover on Electric Tramways.—The receipts for the week 
en October 90th, 1898, were £190 9s. 5d.; week ending October 80th, 
1807, £117 бв. 8d.; increase, £78 8s. Id.; total receipts to October 2th, 
1898, £7,174 19s. 1d. ' | 


The Dublia United Tramways Company.—The receipts for the week ending 
October 28th, 1898, were as follows:—D. U. T. Co., horse cars, £2,844 
10s. 8d. ; ditto, electric cars, £875 6s. 6d. ; D. 8. D. Co., electric cars, £823 
бв. 9d.; total, 28,543 8s. 11d; corresponding week last year—D. U. T. 
horse cars, £2 707 1s. Па.; D. B. D. Co., electric сагв, £482 8s. d.; total, 
£8,189 10s. d.; increase, £353 18s. 8d. ; egate to date, £72,587 16s. 5d. ; 
aggregate to date last year, £66,764 18s. 8d.; increase to date, 25,773 За. 2d. ; 
Worked :— The mileage opon is 18 miles electrically, 81 miles by horses, as 
against 8 miles electrically, and 84 miles by horses, for the corrésponding 
period last year. 


The Liverpool Overhead Railway Com .—The receipts for the week ending 
October 80th, 1898, amounted to 41,407 мы ан ат ра week last year, 
1,864; increase, £48. 


The South Staffordshire Tramways Company.—The receipts for the week ending 
October 28th, 1898, were £664 10s. 6d.: week ваша осор 29th, 1897, 
£628 1s. 54.; aggregate receipts for 42 weeks, £27,224 8s. 6d.; last year, 
£27,476 9s. 5d. 


The Western and Brasilian Telegraph 1 receipts for 
the week ending October 28th, Toge, atter ap Pa cent, of the 
gross receipts payable to the London Platino-B Falegranb Come 
pany, Limited, were 48,255. 5 


P 


-= 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


& Busines cone 
Present or Dividends 1 osing 
ште * share we iel threo years, F i оше 
1898. 
1895. | 1596. | 1807. Highest.| Lowest. 
127, 40070 African Direct Telegraph, 4 Y Debs. ee ses ... 1100 |4 Ф | «= .. 100 —104 108 ie 
25,000| Amazon Telegraph, shares  ... 95 ved ws | IO] .. . 6— 7 s (os 
125,000 Do. do. 59$ Debs. Red. е 100 ue I .. | 92 — 96 is 
905,560); Anglo-American Telegraph  ... T СА ... Stock 29 98/22 188 8 61 — 64 е T 
8,047 Do. do. 69, Prein... . Stock 24 т 686 Y 111 —112 113 | 112 
8,047 Do. do. Deferred... ..  .. ... Stock et .. 132— 14} 14,5 13¢§ 
130, Brazilian Submarine Telegra a. sek .. 10 7 % 7 * 7 Ф | 152— 1 is ee 
75,0002 Do. do. oy Debs. эла “е! 1906 eee 100 5 0:6 T 111 —115 eee oo 
44,000 | Chili Telephone, Nos. 1 to 44000 Se эш cunc we Иа у &@ @ 4 $ 21— 8i — * 
10, 000, Commercial Cable 8100 7 8 8 % |180 —190 e An: 
918,2971 Do. do. Sterling 500 year 4 y 4 Deb. Stock Red. |Stock ris .. |104 —106 105 | ... 
850 | Consolidated Telephone Construction and Mannfacturing 10/- | 14% | 2 s P i 
16,000 | Cuba 5 Fc MEM. сз 10 | 8 8 7 : isi 
, Do. O% Prein. „ 10 [10 & 10 Ф [10 15)— 1 ga s 
12,931 | Direct t Spanish Telegraph Y e æ] 514 4 4 4— 65 ЕЕ is 
6,000 do. 10 J Cum. Pref. 6 10 Y 10 10 10 — 11 e Em 
80,0001 Do do. 4j % Debs., Nos. 1 to 6, 000 . 50 | 44 44% 104 —107% "n ^ 
60,7101) Direct United States Cable es wee | 20 | 23% 23 114— 113 lH 118 
120,000 | Direct West India Cable, 44 % Reg. Deb. iis ve | 100 |... eee ‚ | 101—104 T T 
400,000 | Eastern Telegraph, Nos. 1 to 400,000 e an wee 10 ORY | 60% |7 Ф 171— 172 175 | 174 
1,295,000 Do. _* 84%, Pref. Stock "LES 100| .. | « |... 104 —107 104) | ... 
500,000 ро. р Certs., 50 95 pa s A e .. | 52 — 55 s bis 
89,900 Do. Debs., е ы э (P 1899... | 100 | б 5 5 100 —108 pm sis 
1,432, 2681 Do. 4 Mort. Deb. Stock Red. Stock 4 4 4 126 —130 125 = 
250,000 Eastern ECC Australasia, i China Telegraph ... | 10|7 7 7 174— 173 173 | 178 
о 5 us. Gov. Sub.) Deb., 1900, red. ann. 5 e 
16,2001 { Sag ro. 171,00, 8019020 100 15% 5 * |56 % 100 —104 |... 
64,4000 Do. do. Bearer, 050—8, 975, 4,827—6, 100 | 5 & 5 & 6 7 101 —104 ES 
820,0001 E 1%) Deb. Stock  ... Stock 4 4 4 % [125 —129 e ee 
astern an uth African Tel bh, 5 * Mort. Deb., vee 
5500 1900 гей. апп. Telegraph, А 1 to 2,343 100155 5 .. 100—104 *** 
46,5001 Do. do. do. to bearer, 2,844 to 5, 100 | 5 5 .. 1101 —104 M ЕЕ 
300,0007 Do. 4% Mort. Debs., Nos. 1 to 8, 000, red. 1909 100 | 4 4 .. |102 —106 ais " 
200, 0001 Do. 49% Reg. Mt. Debs. (Maurus Bub. у 1—8,000| 26 4 4 . |104 —107% С зэ 
180,227 Globe Telegraph and Trust . eoe . 10 | 44% | 44 | 4425 | 12 — 124 128 | 124 
1855 Do. M do. 695 Prein. ee 0 г » B. 16#— 17 E. 
Г Great No ern Tel h, of Co nhagen... 000 281— oe 
160,0001 Do. d "do aoe OD ebs. ... 100 5 5 6 % 100 —103 e ШЕ 
97,800 Halifax & Bermuda Cable, 44% 1st. Mt. Dbs., w'n. 1-1,200,rd.| 100 | ... б . |101 —104 ic ios 
17,000 | Indo-European Telegraph e)... | 26 10 & |10 % 10 62 — 65 648 | 54 
100, 000 London Platino-Brazilian Telegraph, 6 % Debs. . . | 100 | 6 6 6 109 —112 —— e 
484,597 | National Telephone, 1 to 484,597 e weet wwe 5835 56 5 5 65 51 
15,000 Do. 6 J Cum. lst Pref. ... "^ ..| 10/6 8 6 12 — 14 18$ | ... 
15,000 Do. 6 + Cum. 2nd Pref. ... 10 | 6 6 6 12 — 14 rus oes 
250,000 Do. 6 % Non-cum. 8га Pref., 1 to "250, 000 5 | 5 6 5 53— 58 А - 
1,829,4711 Do. Deb. Stock Red. i Stock| 34 34 34 100—106 i vss 
171,504 | Oriental Telephone and Eleo., Nos. 1 to 171,504, fully paid 115 5 5 6— is ss 
100,000!| Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 4 4 106 —108 у eee 
11,889 Reuter’s ... a ar . | 8/6 5 5 71— 84 is sce 
8,381 | Submarine Cables Trust sii iss ses ae „ |Oert.| ... T .. |188 —138 as ove 
58,000 | United River Plate 3 | „ „„ „ 5A 5% 6 V 4% T is 
151,7387 Do. 5% Debs. ... ‘ge Stock 5 T .. |108 —106 ves "T 
300,0001 West African Telegraph, 5 Ф Debs. . 100 | 8 5 |5 Y | 99 —102 au. ЖӨ 
80,008 West Coast of America, Nos. 1—80, 000 and 58, 001—858, 008 2$ | ... Im jas 4— eis vis 
150,000 Do. do. 4% Debs., 1—1 ,500 gua. by Bras. ad Tel. | 100 | ... oes .. |104 —107 T s 
64,200 | Western and Brasilian Telegraph NM „| 1548 2 83 121— 123 128 ч 
88,129 Ро. do. do. 5% Pref. “Ord. .. s T$ 6 б 6 8 — ти К 
88,129 Do. do. do. Def. Ord. eee 7 1 " i 4 — 4} ТЈ 
389,521 Do. do. do. 4 * Deb. Stock Red. coe Stoc TI eee еее 107 —110 eee e 
88,821 | West India and Panama Telegraph .. we | 10| £4 1 2 lj— 189 INR ... 
84,568 Do. do. a в Cum. Ist Pref. ... | 10|6 6 6 91— 9i T ү 
4,669 Do. do. Cum. 2nd Pref. . 10 | 6 6 6 7— 9 avs is 
80,0001 Do. do. ds 5% Doe . Nos. 1 tol ,800 100 | 6 б 6 106 —109 D eee 
158, 100 Western Union of 0.8. Telegraph, 6 % Ster. Bonds ...| 100 6 6 6 98 —108 edo see 
ELECTRICITY SUPPLY COMPANIES. 
80,000 Ораше Cross and Strand Electricity Supply 5 | 5 * 6 * 7 * 111— 124 | 114— 124 sea sian 
20,000 do. do. do. 4j % Cum 5 6 — 62 6 — 63 к те 
84,000 Ohelses Electricity Supply, Ord., 8 8 8 6 8 — 9 8 — 9 E Gi 
60,000 Do. do. do. 43 % Deb. Stock Red.. . Stock 44% | 44% | 44% 118 —115 |118 —115 nM aus 
50,000 | City of London Electrio Lighting, Ord. 40, 001—80,¢ 000 .. 10 5 % |7% 10 28 — 24 | 234— 244 233 
10,000 Do. Ord. Nos. 90,001 to 100,000  ... ё „| 10| . TA А 28 — 24 xis T 
40,000 Do. : Cum. Pref.,1 to 40,000 (xi 10 | 6 @ 6 Ф в 1 1 164— 164 16. эз 
400,000 Do. Deb. Stock, ' Sorip. (iss. at 2115) ‘all paid — |6 5 5 127 — 132 127 —132 181 jus 
80,000 | County of d & Brush Prov. Eleo. Ltg., Ord. 1—80,000 | 10 | «i, antl | n 124— 1 124— 184 184| ... 
10,000 Do. do. do. Nos. 80,001 to 40,000 £8 paid. 10, ... б» .. [10 — 11 10 — 11 У kis 
20,000} Ро. do. do. 6 V Pref., 40,001—60,000 10 6% 6% 6 144— 154 | 144—1 143 142 
17,400 Edmundsons Elec. Corp., Ord. Shares 1—17, 400 . 85 ae œ. |6 5 — 53 5 — m аб 
15,661 | House-to-House Electric Light Supply, Ord., 101 to 15 701 5 . 4 81— 9b | — 10 91 9i 
12, 000 Do. 7 96 Cum. Pref... 57 7 7 94— 103 91— 104 Sa u 
110.000 us Electric Bupply 9 Limited, Ord. ies 8| .. aes SEM eC T 8$— 4 31 
48,050 do. 6 % Prof. e : 6— 6| .. 
62,400 ni E Electric Supply, 101 to 62,500 10 | 4 5 6 15 — 16 154— 163 163 16 
220,0007 Do. irst Mortgage Debenture Stock | ... 4 4 44% 117 —121 |117 —121 xi Tm 
6,452 | N Hill Electric Lighting SA e . 10|2%|49% |6 15—16 15 — 16 154| .. 
81,980 St. James’s and Pall Mall Electric Light, Uru. 5 | 74% 1037 |14 15j— 164 16 — 17 998 ei 
20,000 Do. do. 7 % Pref., 20,081 to 40, 080 5 7 7 7 9 — 10 9 — 10 bes Жез 
50,000 Do. do. 4% Deb. Stock. Red.  ... Stock — 4 104 —107 105 —108 107 | 1054 
65,000 | South London Electricity Supply, Ord., £3 paid ... ane 5 23— 8i 21— 31 TM xs 
79,900 , Westminster Electric Supply, Ord.. 101 to 80,000 ds 5 7 Ф 9 x, 12 [4 144— 154 | 144— 153 153 | 16 
. ͤ ua «rete ваат TE ЖЫГЫ M 
erwise в ares are 
"UR Dividends marked $ are for 4 year consisting of ue oa} et of one year and ther mart el ihe neck, 
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Р SHARE LIST OF ELECTRICAL COMPANTES—Oontinued. | 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIER. 


Stock | Businees done 
оа de а NAME, | б ЕМ BON (OF dotation | Quotation | during week 
Issue. Share. the last three years. t. 26th. ov. 2nd. Sor Rud isi 

60,000 Aluminium A” shares, Nos. 1—60, O00 „ ids - Бл hos sak 2j— 84 2i— 33 + 
90,000 Do. 44% lst Mort. Deb. Stock Red.. (Stock, ... | ... | .. 194 —100 91 —100 | ... |... 
80,000 "ipis d к E san 10 | .. ex *. 16 — 17 163— 174 173 163 
0. o. 6 um. 80, ,001—40, 000 ^ 
10,000 { c Cerne a баш pem. alf pd.) 10w .. [18 — 4 [13—14 
$0,000 | Brush Elecl. Engi 1 to 90, 000 8| 23 nil | nil 1g— 1j lá— 14 КО 
90,000 Do. о. Non-oum. 8 Pref., 1 to 90,000 2| 8 nil 4% 2— 2} 2 — 2} 24 sse 
125,0001 Do. do. 44 % Perp. Deb. Stock ae. Stock is .. 109 —113 109 —113 34 m 
50,000 Do. do. 44 % 2nd Deb. Stock Red.. Stock Е .. 103 —106 102 —106 1 ^ 
20,000 | Callender's Cable Construction shares, Nos’ 1—20,000 ... 5. b zu 8 .. | 10 — 11 94— 104xd 
90,000 Do. do 44% 1st Mort. Deb. Stock Red. Stock 65 . . 110 —118 110—113 Ms Же 
35,250 | Central London Railway, Ord. Shares qus Я sed. ДО. заз a dn 9$— 10} 92— 10} 104 | 10 
178,303 Do. do. do. £8 paid  ... ..| 10 im is 53— 64 51— 6} see E 
61,038 Do do Pref. half-shares £1 paid 14— 1# 11— 1 
71,447 Do. do. Def. do. paid "es 44— 44— 5 "m AN 
6830, 000] City and South London Railway ... ‚.. Stock 14% lA 14% 70 — 72 69 — 71 711 70 
22,500 Do. do. Ord. ghares, Nos. 1 to 22 ‚500 £3 pd. 10 22— 3} 22— 3} Ме er 
32,098 гарца Со., 580 1 to 32,098 5 > 83 is ots li— 2 14— 2 
| о 5% lst Mort. Reg. ebs., 1 to 748 of | 
82,850 £100, and 901 to 1 ,070 of £50 Red. oes m T TID 01 === 96 91 — 906 
99,261 | Edison & Swan Utd. El. Lgt., “Ж” shares, £3 pd. 1to99,261 | 5 6 53 6 21— 21 21— 2 
17,139 Do. do. do. “A” Shares, 01—017,139 | 5 5 917 6 @ 4— 5 | 4— 5 
194,023 Do. do. do. 4% Deb. Stock Red. ... | 100 ane *. 1101 —103 101 —108 
110,000 | Electric Construction, 1 to 110,000 ... .. 2 6% 6 % 6% 2— 28 | 2— 21 2A 
25,000 Do. do. 7 % Cum. Pref., 1 to 25, 000 . 217 7 7 81 81 ost 
111,100 Do. do. 4% Perp. lat Mort. Deb. Stock e. Stock € .. |105 —107 105 —107 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 ... 5 2|... 5 ius #— f #— { 
67,275 | Elmore's Wire Man 0 1 to 69, 385, issued at 1 pm. 2 us КАР E i— i— ai 
9, 6001 Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ..| 10 | 104 7 7 10 — 12 10 — 12 "x 
12,500 | Henley's (W. TUS Telegraph Works, Ord. ... ud ..| 10] 8 10 12 20— 214 | 204— 214 21} 
8,000 Do. do. 4 Pref.  ... 10 7 7 7 18 — 19 18 — 19 bia 
50,000| По. do. do. ort. Deb. Stock... Stock 43% 41 449,110 —115 110 —115 с 
50, 00. India-Rubber, чаша Parcha апа Celera h Works .. | 10 | 10 10 10 22 — 28 22 — 23 i 
800,000 Do. do. 4 o^ ist Mort. n 100 ; € .. |102 —106 102 —106 уз 
87,500 {liverpool Overhead Railway, Ord " 10 2% 2] 8195104,— 10% 10g — 104 - 
10,000 do. Pref., £10 paid ie .. 10 5 Y 5 5 154— 16 154— 16 me 
87,850 | Telegraph Construction and Maintenance ... 12 15 € 16 $6516 Z| 87 —41 87 — 41 x 
150,000 Do. do. do. 5 A Бошан red. 1800 100| 5 b 5 41104 —107 104—107 105 sy 
540,000! Waterloo and City Railway, Ord. Stoc 100 | ... e" 106 —111 106 —111 108 | 107 


. + Quotations on Lierpool Stock Exch t Unless otherwise stated all shares are fully paid. 
Dividends marked § are ога year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


ham Electric Supply, Ordinary £5 dw d paid) 104. | National Electric Free Wiring, 10s. paid, §,—,%. 
iba uminium, Ordinary, 10—12; 7 95 11—18. TN Smithfield Market Electric, 3—4. 
House 0 Hone, 4495 Debentures of £100, 106—108. *T. Parker, £10 (fully paid), 14—15. 
| кедш and Кы Electric Lighting, Ordinary oc Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
£5 (fully a) 18—14; lst Preference Cumulative 6%, £5 paid, 72—8}. Dividend for 1896—6%. 
ion OF ^ 14—84. Debentures, 105—108, Dividend, 1897, 
on Ordinary Shares 1095. 
* From Birmingham Share List. Bank rate | of discount 4 per dent (Ootober 13th. 1898). 
MARKET QUOTATIONS, Wednesday, November 2nd. 
| 
Increase or Increase of 
| CHEMICALS, &. This week. | Last week. | П0геме 0 : METALS. ao. | This week. | Last week: | Decrease. 
m PT А ыы ЯШ. И J T b Aluminium Wire, in ton lots .. per ton £994 £994 24 
" Р E ont | s 4. i > „ Sheet, in ton lots. . per ton £191 £191 Ss 
US p . per owt. 82 89/- sa c Brass (rolled 9" to 19") basis per Ib. ё a 
» ТА ie > . per owt. 5 6 is € -p be (brazed) .. .. Per Id. oe 
..@ Ammoniac, Sal per ton I [+ ux в „ Wire, basis А .. per lb. P 
| a Ammonia, Murlaie (grey) ‚ per ton £19 £19 M f Ebonite Rod e 5e e$ per lb l- và 
h si ) ( nite) . per ton f э» eet .. ; per lb 6/- 6/- is 
-e Ві powder . perton |. £8 16. £6 ЕИ 9 Copper .. per ton 264 Wa. inc. 
а Bisulphide of Carbon .. per ton 15 £16 7 A a (basis price) . per lb. 7 7 sè 
a Borar ё . perton | 414 108. £14 108. 9g n Sheo per ton £ £ 908. inc. 
a Benszole (90 ө) oe per gal.. ; 1[- ee g э ee per ton £65 £04 90s. inc. 
a н (50/90 % m .. per gal. 6/6 5/6 - * German Silver Wire per lb. 1/6 1/6 ёа 
а Соррег Sulphate.. .. per on 218108. £18 os. ino. h Gutta-percha, fine per Ib. 5/6 6/6 
a Nitrate $a .. perton | 298 108. £925 10s. is h India-rubber, Para fine per lb. | 4/- forw'rd ио ines IId. inc. 
5 e T: 885 7, Per don 250 108. #90 108. deis arcoal Sheets per ton £1 ae 
per юп | £27 108. #97 108. $ Pig (Cleveland warrants) per ton 47/74 45710 1/94d. inc. 
Е 1 en per gal. 2/9 9/9 í „ Когай 5 per ton From £11 | From £11 ze 
a Na : (90. ° at i o, Богар, per ton 45/- 45/- ee 
a» per gal 6/6 6/6 s t улы No. в. per ton £8 15 £8 15 T 
a Potash, iobromate, in casks. per lb. Bed. ee g Lead, ost ©з perton | £18 15 £18 5 10s. inc. 
a „ Caustic 600 % per ton 94 2 р: .. per ton £14 15 £1426 812 ino 
Bisulphate sis .. per ton £86 £85 TE { міса (uncut sabe 95 long) .. per lb. 578 26/6 "m 
u Shellac .. per owt. 65 / 64/- 1s. inc. т Manganin Wire No. R .. per lb. 8/- 8/- 
..a Bulphate ot Magnesia .. per ton £4 10 £4 10 ies g Mercury .. ‘ .. per bottle 27 4 £7 4 
8 Bulphur, Sublimed Flowers .. рег ton £6 10 €6 10 P o Platinum .. .. рег oz. £2 16 £2 16 ee 
а » Decore red .. per ton £5 10 £5 10 eu i Steel, Magnet, according to E mu 
.. per ton £5 £65 x. description .. perton | From £15 | „to £40 T 
1 Вода, безл tents 70 % .. рег ton £815 | £815 ка 1 Steel Magnet, in bars . RE 258 458, NS 
e „ COrystals .. sis .. per ton £8 £8 5% g Tin, block .. К .. per ton £86 £88 to £84 | 40s. inc. 
a „ Bichromate, casks .. per lb. 8d. Bd. As g „ foil AP .. per lb. 1/4 1/8 1d. ino, 
n , wire Nos. 1 to per Ib.. 1/4 1/4 $e 
4 Yarns, Cotton, "ade 101Ь, bundles pr Ib. А 
„ ШР ФОР О 15. 
) , emp, y 8. . 
3. „ Raussen, ll. Per . 4 s 
„  Jute,180 lbs. rove .. per ton & £11 10 10s. inc. 
ј Manila, 94 thread £80 “> 
k Zinc, Sheet (Vielle Mon £98 
а Quotations supplied by Messrs. G. Boor & Co. t ee gi a ана Богова Соме 
d й pot L тве British Aluminium Co., Ltd j 10 C. Yeo & Co. 
е v »" п Messrs. Thos, Bolton & Bons, k " н m " 8 Wiles VI 
d » " » 1 " n н „ Bande 
e [T] n » п "n э » [I] W. T. ‘Glover & о ag FO 
f n » ” The Indis-Rubber, G. -P., and Teleg. Works Co Lid 8 » ” * ” P. n & Sons. 
f ” . н ^» rem ridi & 2 0 " » » " Johnson, Matthey & Co., Ltd, 
L] » н 
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EXPERIMENTS ON THE INFLUENCE OF ELEOTRICITY 
ON GROWING VEGETABLES OR PLANTS. 
By Вим LEMSTROM, 
Professor of Physics at the University of Helsingfors. 


Read before Section. A. 


INTRODUCTION. 


Ir is a well-known fact that the question which is the object of this 

aper has been a favourite field of investigation for a century past. 
Many scientists have regarded it as already fully exhausted, and 
consider farther researches as more or less superfluous. As the sub- 
ject is connected with no less than three sciences, vis.: physics, 
botany, and agricultural physics, it is in itself not particularly 
attractive. 


The causes which have induced us to begin an investigation of this 
matter have been manifold. We venture to hope that a short exposi- 
tion of them will not be without interest. 

During several voyages in the Polar regions (1868 to Spitzbergen 
and the north of Nurway, and 1671, 1882, 1884 to Finnish Lapland), 
we have had cccasion to observe with опг own eyes in the vegetable 
kiogdom a peculiarity which also has attracted the attention of other 
explorers. When the plants in these regions have happily resisted 
the frequently destractive night frosts, they show a degree of deve- 
lopment which greatly surpasses that of plants in more southern 
regions, where the climatic conditions are more advantageous. This 
tich development appears principally in the fresh and clear colours 
of the flowers, in their strong perfume, in the rapid development of 
the leaves on the trees and their soent, but particularly in the rich 
harvest, which the different seeds, such as rye, oats, and barley, will 
produce when, as before stated, they are not destroyed by the frost. 
From a bushel of rye sown they will often produce 40 basnels, and 
from barley 20 bashels, and so forth. It is the same with grass. 
‘These results are attained, although the people cultivate their soil 
ST ig a aa using ploughs and harrows of wood without a bit 


The vegetables require, for a rich development, a fertile soil and a 
sufficient quantity of heat, light, and humidity; but one of the 
principal conditions, that of heat, 1s to be found in the Polar regions 


only in a slight degree. To be convinced of that, it is only necessary 


to glance at a map and follow the yearly isothermes, and especially 
the summer isothermes. The isotherm oorresponding to a mean 
temperature of — 7° C. to — 8° О. crosses Spitsbergen, and that of 0° 
goes through the north of Finnish Lapland. The mean tem ture 
for the month of July is there 10° C., and at Spitsbergen 5° O. 

The cause of this astonishing development bas hitherto been 
to lie in the long day, which laste from two to three months in these 
regions during their short summer. It is further supposed that this 
circumstance will proeure them more light and heat, the principal 
factors of vegetation. This is, however, not true, for a calculation 
shows that the quantity, notwithstanding this long day, is less than, 
for instance, in 60° of latitude. In consequence of the low beight of 
the sun over the horizon, the rays meet tne earth in auch an oblique 
direction that their illuminating and beating power is greatly 
lessened, and this power is also lessened by the great absorption 
in tha atmosphere. But since the quantities of light and heat received 
are relatively smaller than in more southern regions, the cause of 
the rich development of the vegetables cannot lie in the long day, 
and it must be sought elsewhere, 

For several reasons we were induced to search for the cause in eleo- 
trical currents, the effect of which appears in the Polar light, and 
which is going from the atmosphere to the earth or vice versd. The 
existence of these currente has been proved beyond ali doubt 
me experimenta of the Finnish International Polar expedition: 


above-named expedition, it was at least, by analogy, proved that they 
really serve that end, for it was not only shown that such electrical 
currents exist, but these currents were even measured by means of a 
Specially constructed apparatus provided with metallic points. 

We are thus induced to concede that an electrical carrent is going 
on through the needle-formed leaves of the pine, and the beard on 
the ears of cereals, not to speak of other plants. Though this is the 
саге, it is not, however, shown that this electrical current exercises 
any whatever in 


plan 
dies by experiments, and will be the principal object of our present 
б In studying and observing sections of Яг trees from different 


, abundant is the harvest of seed 


latitudes (60°—67°), we have found a peculiarity in their yearly 
growth in t or rings. They show in general a great 
differenoe in growth d different ages, but when due regard is 
peid to this fact, so that these differences will be eliminated, there 
remains another difference, which clearly must depend on the more 
or less advantageous nature of the year. 

These later variations, regarding principally the thickness of the 
year rings, show a periodicity in full agreement with the periods of 
the sun spots and the auroras, namely, a period of from 10 to 11 
years. By а comparison between sections of e are trees from 
the Polar of lat. 


an investigation.* 

(c) In a short paper entitled, " On the Periodic Variations in some 
Meteorological Phenomena, their Connection with the Ohanges of 
the Solar Surface and their Probable Influence on the Vegetation," 
the author has suggested with & high degree of probability that the 
harvest results in Finland show a periodicity which agrees with the 
тое variations in the sun spots and in the number of Polar 

ights. | 

The greater the yearly number of sun spots and auroras, the more 
s, roots, and grass. t 

In the paper in which we treat these phenomena, we have found 
the explanation of this periodicity in the different etate of the heat 
radiating from the sun, either without spots, or supplied with them. 
In the former case & greater part of the heat rays are light, and of 
shorter wavelength ; in the latter case the greater number are dark, and 
of greater wave length. The rays must pass through the atmospbere, 
and the darker heat rays will be absorbed during this passage rather 
than the lighter ones, and hence there will be more heat stored up in 
Generally sontained in watery vapour, ir transported through the alr 
generally con watery vapours, h 
currents or winds into higher latitudes, and will there exercise its 
beneficent effeot. Though we continue to regard this on as 
highly probable, we must introduce a little modification, in order to 
ascribe a large influence to the Polar light, or rather its cause, the 

current from the atmosphere. 

In consequence of this modification of our ideas, we must give it 
an important place in order to explain the periodicity of the harvests. 
Everyone who has given a little attention to the question of the 
causes of the electrical conditions of the atmosphere, knows that 
several theories on this matter have been brought forward. The most 
widely known suppositions are the following :— 

(a) Unipolar induction caused by the earth, as a magnet, rotating 
around ite axis, produces a force component, which carries the posi- 


n | 

(d) The vegetation process on the earth, the friction of the small 
solid or liquid particles suspended in the atmosphere with the air, or 
between each other, the airs friction against the surface of the 


vapours act as transmitters of the 
it to the upper layers of the air, because it seems to us very 
founded and in full harmony with other closely allied phenomena. 
According to the opinion above stated, the evaporation must be 
subjected to the same periodicity as the sun оч and also the 
electrical phenomena. Oar opinion on the way in which nature is 
fulfilling whole this process is shortly:{  . | | 
The quantities of electricity which are carried up by the water 
vapours tothe higher parts of the atmosphere, attain there a space of 
air with a low pressure. As this rarefi 5 with a rela- 
tively high conducting power, it will form with the surface of the 
earth a nearly spherical condenser. The rarefied air space га prin- 


* This investigation is not yet published. 

1 The longer period of about 58 years seems also to exist in these 
harvest results. | 

i See "L'Aurore Boreale,” par S. Lemström, Paris: Gauthier. 
Vulars, 1886, p. 131 and following. | 
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isting, though with varying intensity. It is only in 5 
casos that it will produce light phenomena, viz., when the m- 
stances in the atmosphere are favourable and the current is of high 
intensity. The most im t result is here the о of the exist- 


* h is always going on, ei downwards or 
up Г 

When the te have been carried out in Finnish Lapland, 
they do not, strictly speaking, apply to other regions of the earth. 


potential, is ot on between the whole atmosphere and the earth. 
As has d above, this current preduces luminous phenomena 
or Polar light only when in a state of high intensity en these 


the atmosphere, we were strongly induced to connect the two phe- 
th «коно сштеп Аз the cause of the pace tia 
and all that has been said about these 
will its explanation in it:—(1) The rich harvests 
and their periodicity ; (2) the cal increase in the year rings of 
the 8: woods, and (3) the formed leaves, and the beards of the 
of view, only be the means by which the 
electricity is conducted from the atmosphere to the earth. When 
the intensity of the current is highest in the Polar regions its effect 
must also there be the greatest. 
that the electricity has hitherto been 
regarded as of none or little importance in the complex life of the 
t, and a great action of it was not to be 
representation of the 
this conception must be changed, and that it must be numbered 
among the principal factors in the life of vegetables. 


Вновт HISTORY. 


In our days the science cannot be satisfied with conclusions of 
more or less probability. It demands decided proofs, if they are to 
iie d, and in the present case it lies within the limits of 


: 
Ё 
1 
E 
È 


ГЫ 


to look at that which has been produced in times gone by. 

From the middle of the eighteenth century, or from 1746, this 
question began to be treated. It was а Scotchman, Mowbray, who 
probably was the first to occupy himself with it. He published the 
resulte of experiments on two myrtles put under the influence of 


ment than other plants of the same kind in the vicinity not influenced 
by electricity. experiments attracted attention, and induced 


Of course, other plants were used for, comparison, or as control, in 
both cases. 


(1878-79) bp бышы Тоу Celi on th 
- ; on the one side, and 
Ch. Naudin on the other side. й id 

In surrounding plants with cages of wire, Grandeau and Leclerc 
sought to shut out the atmospheric electricity, and found that it 
exercised а most unfavourable effect upon the plants. Grandeau 
tells us that when the atmospheric electricity has free access, the 
effect will be an increase in the harvest of 


Leaves and stalks from 50 per cent to 70 per cent. 
Of seeds and fruits from 50 per cent. to 60 per cent. 


In this result Leclerc sgrees with Grandeau. Celi ormed one 
good experiment on Indian corn, in which he accumulated the elec- 
tricity of the air, and let it exercise its effect on & plant under a glass 
bell, the plant, with which it was compared, being also under a bell 
of glass. The following year, 1879, Ch. Naudin published an account 
of experiments in which he obtained directly opposite results, the 
plants under wire cages showing а much better development than 
the other plants in the neighbourhood. 

These contradictory results are, as above mentioned, characteristic. 
A closer scrutiny shows that a favourable result is received every 
time the experimenta are executed with artificial electricity, namely, 


*»! . 


Before we go to the experiments, it will be convenient and necessary. 


with a machine. Exception shows only one case in which negative 
electricity was employed. 

The experiments have never been executed on a larger scale 
because the method was not convenient. In the саге when the 


for: in 
difference 


ci can exercise a very grea 
gained experience has, however, shown that they can obtain their 
explanation without referring them to chance. 

A consideration of all the experience we had gained showed so 


` decidedly that the electricity exercised a favourable influence on the 


growing plants, that we found a new examination of the question 
necessary. | 
(To be continued.) 


THE INSTITUTION OF CIVIL ENGINEERS. 


ABSTRACT OF PRESIDENTIAL ADDRESS OF WILLIAM HENRY 
Pregon, О.В. F. R. B. 


Tun election to the position of President is the highest possible 
reward which the Institution can give to those who have endeavoured 
to serve it well and truly. I have often feared that my position asa 
specialist might have proved a bar to the attainment of my greatest 
ambition. It has come at last. Iam very grateful, and I promise 
that I will continue to do my very best to merit your confidence and 
approbation. I am also proud, not alone for the sake of that branch 
of the profession to which I specially belong, but also because I am 
a member of the t Civil Service of this country. 

I entered the Institution as an associate in 1859, and am now in 
my fortieth year of membership. It is interesting to see the growth 
cf the Institution during that period :— 


Вогт, o» тни InetrruTion OP Оттп, Enamms. 


November, | October, 

— 1859. 1898. 

Hono members 25 20 

em uid eee ee 333 1,946 

Associate members = 3,940 

A vis 523 320 
Graduates. ав 14 

Btudents  ... ‘ue 862 

Total... аа 894 7,088 


The distribution.of our 7,088 members over the globe із shown in 
this Table:— 


DISTRIBUTION TABLE. 


Unted 3 8 2 

Kingdom. d È- 337 l : $ 
18119514 823 3 g] 
i Sb 32 4 38235 3 3 | 3 
з |да a Г 22 85 348 
ШИН 2 | 
3 3 332338 

z J | S m 
Hon. members.. 12 4... 3 
Members 900 555 790 65 114 
Assoc. mem 970 1,690 45; 315 
000000000066 175 100 12 13 
Students 27b 417 60 20 20 
Totals ......... 1,987, 8,001 584 254 121 456 


The field of the profession has extended in all directions by the 
advances of practical science and by a process of evolution and 
agglutination. We have the railway enginser, the mechanical 
engineer, the naval architect, the mining engineer, the sanitary 
engineer, the gas engineer, the hydraulic engineer, the elec- 
trical engineer, the chemical engineer, the marine engineer, 
species of one genus—the civil engineer, whose home is in this 
building, whose Institution, like а good mother, tries to keep 
them all under the protection of her wings, and who is prepared to 
make any sacrifice to advance the knowledge of engineering, and to 
maintain the solidarity and reputation of the profession. The 
engineering conference held by the Institution in 1897 was ander 
taken in the fartherance of this aim, with results so successful as to 
call for its repetition in the approaching spring of 1899. 


* Delivered Tuesday, November lst, 1898. 
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EXAMINATIONR.. . 


Oar great European rivals relegate the examination and selection 
of their engineers to their Governments, but we, under the guidance 
of our immediate past-president, have taken this load on our own 
shoulders—not before it was needed, for the competition of highly 
educated engineers of other countries was becoming rather too 


evident. 

Hence the Institution, as the tutelary genius of the profession, bas 
established a system of qualifying, not competing, examinations for 
admission into 55 тоер е education and ргерага- 
tion of those who wish to recruit our numbers, and the qualifications 
of those who desire to improve their position in our classes, bnt also 
to enhance the standing of the modern engineer as the most scientific 
and advanced of all the learned The result of the first 
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Whitworth and oude —ę— Hirn, have established not 
ке кїн engineer, but they have laid the 


г 
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It is well 
that itis so. It is well that the country has a from its 
conservatism and apathy, and that it is putting its schools in order. 
But is it doing so on a true issue, and are we distributing our 
money through the right channels? Our trade is suffering even 
in our own colonies from the competition of our Continental neigh- 
boum, who are said to be beating us by their technically superior 


Germany with probably half the capital. Its manufacture would 
skill, and it would be developed as a 
agents. We are thus fairly beaten on our 


"Oat eduoationsi methods ha begun end, W 
s havo at the wrong e ought 
to teach the masters first, and then the men. Moreover, we have to 


discharge the serious duty of with a question 
ww of thom endoreand—thongh man ee ao nw 
matter manfully, especially the London unoil, ng 
have ! h 533 — ооо 
seats, who, vo 
contributed towards the supply of teachers. But how are we to 
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the age. These . 
teachers should possess the diploma of this Institution, 


. Hmzaecr. 


The great generalisation of modern days is the of the 
conservation of energy. Energy, like matter Pout wether be 
yed. Its form only can ba changed. It is in its various 


add 

of E of is thus domi- 

nated by the application of the К apr Ашы 

the expenditure of energy, sed api и simply the capacity or 
or 


property which Nature possesses work. 
ELEOTRICITY. 

Day by day we are startled with some new deve of eleo- 
tricity. We have learned the truth of the aphorism that which 
is sure to oocur is the 

I learned from Faraday to regard electricity as the result of the 
play of the atoms and molecules of ‚ that it was a mere form of 


other only in Herts proved the existence 
applied them io the practical d tushy, теам 
app y ve 
3 tailing to And simple pier 
ever a 
tion of their | | 
The term “ ” has even been defined by Act of Parliament 
(45 Vic. cap. 56, 1883) as that form of energy we make and 


was prevention rather than protection. If a building or a ship be 
f and maintained with good continuous copper oond 
making a firm electrical contact with the earth or the sea, and be 


tected dwelling house is the exce the { 
rotectors are fixed, apathy leads perfect maintenance. 
failure to act is always traceable to the Bet of some simple 

direct disease we from. Telegraph 


copper wires were embedded in wood of a truncated pyramidal 

on and buried in the The instrument possessed 
five needles or indicators to form the alphabet. A on of this 
original line was recently recovered in situ. I са] it the “fossil 
telegraph," and used it to complete a special circuit between Buck- 
ingham Palace and the General Post Office, to enable the Queen on 


very man 
at. his breakfast table can read an account of every stirring event that 
bas trans on the previous day in every quarter of the wprlg. 
Distance is annibilated, and. time ov e. 

The extent of the present system of British telegraphs is shown by. 
the following table:— | 


680 : 


— —ͤ—y . — 42 
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к Ps Miles of wire, 
' General Post Office and its licensees ... ^. 485,000 
Railway mene EN is ss .. 105,000 
Iadia and Colonies wee rr vas . 387,966 
Submarine cables i ^ wet eas’ 189,400 
Totel "i 5 1,111,866 


The mechanical construction of the telegraphs of this country was 
desi by our late distinguished member, Edwin Clark, and his 
b Latimer Clark, also а m. mber. Their affairs were ori 

directed by onr Past-Presidents, Robert Stephenson, Bidder, and 
Looke. We in this country have always, been in advance of other 
countries іа telegraphic progress, and this was greatly due to the 
inventive genius of Oromwell Varley, а member of the Institu- 
tion. These are men under whom I served and learnt, and whose 


engineering traditions I have done my best to maintain and to better. 


Progress bas never been cheoked. The speed of signalling and 
the capacity of working bave been increased sixfold, and wires can 
е be ‘worked faster than messages can be handled by the clerical 
8 $$. ‘ ° 

The form of submarine cable and the nature of the materials used 
in its construction have varied bat very little since the first cable 


was laid in 1851. The. recent invasion of our channels and seas by . 
the Limnoria terebrans, a mischievous little crustacean which bores . 


through the gutta-percha insulating covering, and exposes the 
conductor to the sea-water, leading to ite certaia destruction, has led 
to the use of a serving of brass tape as а defenee. It has proved 
most effective. ae 

No one bas done more than Lord Kelvin (h norary member) to 
improve the working of submarine cables. His recording apparatas 


by 
cables the system of automatic working, which is such a di 
feature of our Post Office system. The number cf electrical impulses 
whioh can be sent through any cable per minute is dependent upon 
ite form, and is subject to simple and exact laws, but it varies with 
the quality and purity of the materials used. 
in maintaining the purity of copper. Indeed, copper is frequently 
supplied purer than the stan of purity adopted in this country 
—known as Matthieseen’s standard. e purity of gutta- 


percha is, 
however, questionable. The supply of this dielectric has dwindled; - 


it has failed to meet the demand ; ifs cultivation has been neglected. 
The result is a dearth of the commodity, a 


petitor for cables, is 
pneumatic tires, but for underground purposes paper is being used to 
an enormous extent. 
of beíng an admirable insulator, but of being very durable. There is 


paper in existence in our libraries over 1,000 years old. The difficulty - 
ok . This is one of the problems tbe engineer delights ` 


eep it 
to consider. has been most successful in obtaining a solation. 
The lead-covered paper cables, which are being laid in the streets of 
all our great cities, are admirable. I am laying one of 76 wires for 
the Pcst Office telegraphs between London and Birmingham, and the 
cable companies are contemplating leading their long cables from 
Cornwall up to London, во as to be free from the weather troubles of 
this wet and stormy island. | | 
It is 1 to forecast the future of telegraphy. New instru- 
ments and new processes are constantly being patented, but few of 
them secure adoption, for they rarely meet a pressing need or improve 
our existing practice. The writing telegraph originating with our 


late membar of Council, E. A. Oowper, which reproduced actual 


handwriting, much improved by Elisha Gray, and called the " Telau- 
tograph," is steadily working its way into practical form, and elec- 
trical wri machines 


of simple and economical form are 
gradually replacing the A B О visual indicator. The introduction of 


the telephone is revolutionising the mode of transacting business. 
There seems to be a distinct want of some instrument to record the 
fleeting words and figures of bargains and orders transmitted by 


telephone; Hence a supplement to that marvellous machine is ' 


ed. The telautograph and electrical typewriter will fill this 
want. Visions of di with wires altogether have been fostered 
by the popularity of Marconi's “ wireless telegrapby; but wireless 
telegraphy is as old as telegraphy itself, and a praotical system of 
my own is now in actual use by the Post Office and the War Depart- 
ment. Sensational experiments for booming a new financial enter- 


prise are not processes that commend themselves to the Institution. 


We want practical work and engineering progress. 
| TELEPHONY. 


I was sent in 1877, together with Sir Henry Fischer, to investigate 
755 кап тара system of the American Continent, and especially to 
nquire 
Scotchman named Bell bad sucoeeded in transmitting the human 
voice along wires to great distances by electricity. I returned from 
the Btates with the first pair of practical instruments that reached 
this country. They differed but little from the instrument that is 
used to-day to receive the sounds. The receiver, the part of the 
telephone that converts the energy of electric currents into sounds 
that reproduce speech, sprang nearly perfect in all its beauty and 
startling effect, from the hands of Graham Bell. Bat the transmit- 
ting portion, that part which transforms the energy of the human 
voice into electric currents, has constantly been improved since Edison 
and Hughes showed us how to use the varying resistance of carbon in 
а loose condition, subject to change of pressure and of motion undi r 
the influence of sonorous vibrations. The third portion, the circuit, 


is that to the p of which I bave devoted my special - 


attention. В is now practically possible between any two 


There is no difficulty . 


| great increase in price, ` 
and ita adulteration ааа gums. Indis-rubber, its sole com- 
eing absorbed for waterproof garments and 


Paper bas the merit, when kept dry, not only 


e accuracy of the incredible report tbat a young 


post offices in the United m. We can also speak between 
many important towns in Eng and in France, It is theoreti- 
cal possible to talk with every capital іп. Europe, and we are 
now considering the submersion of special telephone cables to 
Belgium, Holland, and Germany. The progress of the use of the 
telephone in Great Britain bas been checked by financial complica- 
tions. It fell into the bands of the company promoter. } baa 
remained the shuttlecock of the Stock Exchange. It is the function 
of the Postmaster-General to work for the public every system of 
inter-communication of thought which affects the interests of the 
whole nation. Telephony is an Imperial business, like the Post and 
the Telegraph. It ought to be in the bands of the State. The public . 
and the press have frequently kicked violently against the present 
régime. Committees of Parliament have sat and deliberated upon 
the question. The report of the last Committee is now under con- 
sideration. | 
% Quidquid delirant. reges, pl ctuntur Achivi." ; 


Two causes exiet to impede this desirable absorption, the fear cf 
bring “done” by watered and inflated capital, and the assumed bad 
bargain made in absorbing the telegraphs in 1869. The former is a 
mere bugbear. The public does nct want to purchase stock It 
wants to acquire a plant and business, which can be easily and fairly 
valued. The latter is а gross fallscy. The business of the telegraph 
companies — practically an unlimited monopoly—was purchased on 
absolutely fair terms, vis., 20 years’ purchase of the net profits. The 
sum paid was £4,989.048. The number of messages then sent in one 

ear was about 5,000,000, and the grces income about £500,000. The 

me has now grown to £3.071,723, the number of messages bas 
reached 83,029,999, and the capital account which was closed in 1891, 
viz., £10,131,129, including the cost of the Post Office extensions, 
remained the tame. If a syndicate desired now to re-purcbase the 
business and acquire the plant, they would have to find a capital of 
over £30,000,0CO. In what resoect, then, was the transfer of the 
telegraphs to the State a failure? Our m t system bas been 
built y out of revenue, our tariff is very cheap, scarcely a 
village of any consequence is without its telegraph, our press is 
virtually subsidised by having its news supplied at much less than 
cost ре: we can rely upon safe and accurate delivery, and upon 
speedy despatch of messages. We lead the world. There bas been 
no failure, and there was no bad bargain. ' | | i 

The 5 condition of the telephone business in this country is 
shown by the following return ar | | 


|  TaLzPHONES IN вв. f 
National Telephone Company * 30th, к .. 183498 


General Post Office н [T] T. С 9,588 
- Railway Companies E [I] ) eee 8,938 ' 
Totaal!!! , 152019 
; (To be continued.) | 
— ÉÉEÉÉBEEPEUER 


PHYSICAL SOCIETY. 


Onpmany Мветіма, October 28th, 1898. 
Mr. SRNLonD Віру, president, in the chair. 
A PAPER was read by Mr. W. R. Prpomowm, on Ax INFLUBENCB 
М ловив." | 


The "n телен exhibited, € of & 
rotating in o te ctions upon a spindle. 
covered DU ona face with narrow radial 

rovided with a small brass knob. This face of the disc, including 
Iu sectors, is then coated with insulating waz, leaving only the knobs 
projecting through the wax. Two earthing brushes pass through two 


risin tential, induces a corresponding potential on the sectors 
opposed, to it on the second disc; this action is cumulative. Tha 
ck coating of wax restricts leakage to the small area of the contact 


knobs, so that surface eff.ote of dirt and moisture are m 
Capt. J. Н. Тномвон, R. A., said that apart from its electrical 


He thought there was still room for improvement in this 
countershaft should be done away with, and ball bearings should be 
introduced. The inductor was a distinct improvement; he thought 
the efficiency might be increased by adding other inductors, 
Platinum-iridium was the best material for brushes of such machines. 

Prof. AYRTON asked what efficiency was obtained with modern 
influence machines in general. 

Capt. Тномвон had found that when running a machine by a motor 
about 80 per cent. of the power was wasted in mechanical friction, 
of the remaining 20 per cent. а great deal was lost as electrical leak- 


age. | 
Prot. B. P. THowPsow thought it had been pointed out by Mr, 


Vol. 48. No. 1,008, Novaxams 41994] THE ELEOTRIOAL REVIEW. 691 


induced conductors. That was why Mr. Wimshurst put his seotors 
on the outer faces of the glass discs. Mr, Pidgeon departed from 
this. TUS at аы Ое ион EOD DR Mite ere и 


very apparen 
Mr. WnisHUBgT (abstract of communication): Waxing the discs | 


reduces leakage and increases the output; the wax-ooatiog virtually 
doubles the numbers of plates. Inductors contribute a further 
increase to the output. In 1883 Mr. Wimshurst tried thick coatings 
of shellac, and also duplicating the glass, with, in some cases, sectors 
upon the second to increase the capacity. The output was 
increased, but the construction lost simplicity. The indifference of 
Mr. Pidgeon's machine to dirt and dust was a most valuable result. 
Ме, Ртравои, in reply, showed а set cf secondary inductors such 
as Oapt. Thomson had just proposed, They improved the output 


dy about 15 per cent., bat they were troublesome to keep in order 


for they incressed the tendency to “ reverse.” 


Dr 8 P. Тномрзби then repeated an expariment discovered by 


Prof. Rigbi, on A Мланвто-Орптс PHENOMESON.” 


It was originally described in Roma, R. Accad Linoei, Atti 7, ser б, 
1898. A substance ое of light is submitted tu a powerful 
magnetic field between the pole-pieces of an electro-magnet. The 
pole-pieces are drilled so that а beam of light from an ато lamp can 
traverse the gap along the magnetic lines. А polarising priem is 

between the arc lamp and the electro-magnet. After having 
threugh the g apparatus, the beam thus polarised 
examined by an analyser. The analyser must be turned to 
"extinction " before Ше ee carrent is turned on. If this 
is done, brightness is at the analyser as soon as the magnetic 
field is established. The substance absorbing the light in the gap 
may be nitric oxide fumes, or an ordinary spirit lamp sodium flame. 
The second effect to be noticed is that when the emergent beam is 
examined, there is a splitting of the lines. Righi explains this by 
that when light of uenoy, ^, is brought into a magnetic 

and passed along the lines of the field, it is split up into two sete 

of circular waves, а right-handed and a left-handed set, one of which 
sets is accelerated and the other retarded. There are now two 


я, ^, опе а little higher and the other a little lower 


frequencies, 

tban я. But 1 to extinguish n, there 16 
5 Normally, nitric oxide absorbs green, and red 
is observed; bat wnen the magnetic field is set up, blue-green light 
із seen at the analyser; for there are now two different kinds of 


рамей 
тет 

вре , 
omission speotrum is obtained of a substance which is not actually 
. Mr. BLAKESLEY said that no doubt the analyser was used at the 


position of extinotion for convenience merely. In other tions 
the eye would be overwhelmed with light. posi 


Mr. ALT CAMPBELL then read a paper on "Tus MacNETIO 
Froxes m METERS лир OTHER ELECTRICAL INSTRUMENTS." 


He has recently undertaken the measurement of the magnetic 
fluxes and fields in certain instruments, to determine the order of 
magnitude of the flax density. In other cases tbe total flux is 
measured; and in the tests on meters, the power lost in the various 
parts of the instruments is determined. For the measurement of 5, 
the ordinary ballastic-galvanometer method is employed, with an 
exploring coil. Bat, for alternating fluxes, two s methods are 


із connected. in series with the search coil and a tiometer 
‘resistance strip. A constant current is sent through strip from 
alternate current circuit supp! the meter or other 


All 
and very important deductions are made, especially as 
uence of the earth's field on instruments Seel assumed to be 
independent of the earth's н. In а few cases, diagrams are given of 
tbe fluxes in magnete, showing exactly what proportion of total 
flux is effective at the gap. | 
Dr. В. P. Тномрвон suggested that as the paper was of 


The ParstpEnt proposed votes of thanks and adjourned the dis- 
uam of Mr. Campbell's paper to the nex! meeting on November 


MAN KILLED BY 500 VOLT CURRENT. 


IT has been gue held, says the Western Electrician, that an 
electromotive of 500 volts is not high enough to force sufficient 
current, through the resistance of the human body to killa man, A 


the . 


temporary ill-effects. The nature and h of the contact, the 
direction of the рабо the current through the 
vitality of the subject, have so much to do оне fatality of 


examination has shown that deaths solely due to 500-vol¢ currents of - 
electricity are extremely rare. However, one occurred last week in 
Chicago, about which there seems to be no doubt. | "WE 
ce ао years old ш ааа Me 
cago Telephone Company, was at work on fhe forenoon ої Sep: 
tember 29th, on Western Avenue, near Jackeon Boulevard, He was 
on a pole engaged in taking down a number of telephone aud fire- 
alarm wires which were to be placed underground, An overhead 
troliey railway, runs through Western Avenue at this point. The 
trolley wires are protected by gnard wires, and, through some caré- 
Jessness, one of the guy wires at the corner, supporting а guard wire, 
had become slackened just enough to permit a passing trolley with 
afi unusually strong spring to force the trolley wire high enough to 
make contaot with the guy wire. Not every passing car forced the 
trolley wire high enongh to mske tbe contact: the accidental con- 
nection тав опу madecocasionally. But it happened that Mastsrson, 
standing on ope cross-arm and leaning out over another, wae mani , 
pulatiog the wires with both hands just at the time a passing car 
shoved the trolley wire up to the guy wire, with which the telephone 
wires were then in contact in the lowering process. The unfortunate | 
man made no outory when the 55 through bia body, but 
he was dead when taken down a few minutes later by some t$- 
by who noticed the limp body. He was not badly bu Tha 
contact could only have been of slight duration, during the instant 
the wire was presssd upward Бу the passing car, but the current 
passed directly through the body by the arms. Masterson had no 
reason to suspect the defective guy wire and appears not to have. 
rovided himself with insulating gloves or other protection. Mr. 
Е B. Ellicott, the city electrician, investigated the case and came to 
the conclusion that the mau was undoubtedly killed by the escaping. 
current from the street railway circuit. | : 
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NEW PATENTS AND ABSTRACTS ОР. 
PUBLISHED SPEOIFIOATIONS. . 


NEW PATENTS.—1008. 


Compiled expressly for this journal by W. P. Тномтвон & Oo, 
Electrical Patent Agente, 922, High Holborn, London, W. O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries, 
should be addressed. . 


Й 


91,829. “ Improvements in incandescent electric lamps." J. E. pm 
Manoav. Dated October 17th. | 


21,835. "Improvements in storage batteries.” W. J. 81:0. Dated 
ber 17th. . 2E 


91,841. "Improvements in the armatares of шыр т dyaamo- 
electric machines.” Brexmxws Bros. & Oo. Ілмттир, R. Domas and 
С. В. Garwerom. Dated Ostober 17th. (Complete) | 

91,843. "Improvements in electrical safety fuses.” Н. О. Hopas. · 
ЮР мей October 17th. | | AA 

21,868. Mechanical music instrament with tune combs and inter- 
changeable discs provided with electric carbonio acid or other motor 
power.” L. Ноғртигр. Dated October 18th. | 

91906. “А new ог improved switchboard or frame for electro- 

hysical experiments.” А. SKBOBANEK. Dated October 18th. 

Complete.) 

91941. “Ап improved electricity meter for registering the 
amount of current consumed on direct or on alternating current 
circuite,” F. J. Вилсмонт. Dated October 18th. 

31,943. “Improvements in electrical contact breakers.” В. HappAx. 
(The Allgemeine Electrici'àts Gesellschaft, Germany.) Dated 
October 18th. (Complete) | 

91914. “Improvements in multiple elcotric switches" O. D. 
Locas. Dated October 18b. 

. 91917. An electric winch auitable for ash hoists and such Ше. 
appliances"  BrzxEss Bros. & Co, Liuren, and E. Houmas. 
Dated Ootober 18tb. EUM 

21,961. “Improvements in electric arc lamps W suitable for 
projectors.” W. M. Моврвт. Dated October 18 

21,974. “Improvements iu the electro-deposition of metals.” 
В. О. Cowen - Col xs. Dated October 19th. 

91,985. “А new and improved screwless casing for electrical 
wires.” J. H. Kraus. Dated October 19th. 


91,997. “Improvements in or relating to the reflector "p ot 
incandescent electric lamps." . Втмрюи. т Dated Qotober 19t 
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зыт “Im „ ente in and relating to electricity meters.” 
P. P. W. Rommet and Tax 


Tu» ErmorBic Morvi Pow OOMPANY, ` 


Ілмттвр. Dated October 19th. 
223,084. "Improved a tus for nickel plating.” 
Тномрвон. (Е. Paul, 3 ) Dated October 19th. 
22,036. "Improvements in electric arc lamps." Н. H. BigraAND. 
Dated October 19th. 
22,097. 


inii va Beni electrical conductin 
(J. Sch Germany.) Dated October 19th. 
22,046. "Improvements in electrioal regulating resistances.” Е.Н. 
Нвлргву. Dated October 20th. 

22,070. "Improvements in and relating to galvanic and other 
batteries.” O. Dated October 20th. 


22,071. Improvements in rd devices for use with electric 
eables.” J. А. Frmura. October 20th. 

22,079. “ — * in carbon holders for dynamo- electric 
machines motors.” THs Barra THomson-Hovsrom Co, Ln. 
(A. L. Rohrer, United Btates.) Dated October 20th. (Complete) 

22,080. "Improvements in V eters.” THE 
Burri THomson-Hovuston бо, Lap (Е. M. Hewlett, United 
Btates.) Dated October 20th. Cosa) 

229,081. "Im wements in means for adjusting the ermano o 
magnetic Tum Ввгтѕн Т'номвон-Ноовтон Oo., 

(Е. Thomson, United States.) Dated October 20th. (Complete.) 
gom "Im ents in trolley cars for electric railways.” 
son- Hoon Oo. Lep. (Н. Geisenhoener, 
United Staten) Dated October 20th. (Complete.) 

22,085. ts relating to electric railways.” O. Н. 
Msn. Dated October 20th. (Complete.) 

22,096. "Improvements re to electric storage batteries.” 

H. C. Burr, F. G. Bars, aad B. A. SPAULL. ее 
5 “Im 5 in galvanio batteries." BABESCH, 
М. А Bassoon, Е M. Tostmn, and W. von e Dated 


22130. " n in electric rail and tramways.” 
W. G. Hays. (J. J. Heilmann, France.) October 21st. 


B aro type-high ane stereo, electro, photo- 
high and uniform in 
. CamTrER. Dated October 21st. 


^ Improvements in electric light message or advertisement 
M B..B. WIS ron. Монтен 

22,181. “Improvements in electrical conducting mains.” J. B. 

HFIBLD and J. M. Carmm. Dated October 21st. 

22,183. C0 W. C. Jonnson 
and A. — Dated October 21st. 

vements in a s for the separation of liquids 
materials," RP мив and J - SORWAREERBAGE. 
EI Wie Gee (Complete.): 

rovements in joint Бос uid) éwibchei ооа 

5 


coneentrio systems of electrical conductors" G. 
Wirxmson. Dated October 31st. (Complete.) 


22,223. ' A phosphorescent button or indicator for use in con- 


W. P. 


sereo лы каан ы. ы switches" W. B. Bums. Dated Octo- 
n 

22,238. New or improved means for preventing the breaking of 
the cords of electric incandescent lamp holders lamps.” T. 8. 


BirmrvmmG. : Dated October 22nd. | 

22,240. “Improvements in automatic electric cut-onts" A. 
Eoxstum and E. B. BHouLTS. Dated October 22nd. 

22,202. “A honic spparatus for use on vessels for determin- 
ing the position of bodies moving outside of same.” M. R. D’Asan. 
Dated October 22nd. (Complete.) 

. “Improvements in or connected with electric arc lam 
F. J. Bontanp. Dated October 22nd. m 
vements in methods of and means for manu- 
reg deir ue ee бло ешеш 

92,82. “ үне ы ок иш 
to tramcars.” . AUBERT, Jun. Dated Ootober 


ELECTRICAL PATENTS OF 1884 EXPIRING IN 
NOYEMBER, 1898. 


"eMe Me Dy Мен, E NE Е Oo that about 
бура for осина ts were filed in the month of 
Novem ЫШ 


iH ears, and being of 3 


- 


E. E. Rms. Dated October 22nd. . 
applicable | 


give short m below. 
14,2723. “Improvements in dynamo-electric machines.” O. A. 
bo driver red жик» | N 
ven at a y es e tur type, the supply 
of actuating uid con electrically. Pha oore consiste of 
a number of iron washers arranged on a hollow shaft. At each end 
of the series are washers followed by brass washers forced 
up by nuts. The conductors are laid in grooves in the iron washers. 


Each alternate conductor is bent er] the end of the armature along 


JJ!!! al win oa casts covers tim ИГ tou pipe 
ipe communicates with a space between fiexible diaphragms, 


and d en E i a A 
engine. The against a spring to 
control the 5 to the current or electromotive 


fores. Provision is Dade for ravening the engine from running at 
an excessive speed through t. 


15,648. 


machines having ring armatures. 
the field magnets and tho armature cores are of 
The bounding surfaces of the pole-pieces are approximately parallel 
to the lines of induction. When the cores are of 
wrought-iron and the pole-pieces of cast-iron, the former are led iato 
the latter, and the section of the cast-iron parts is increased. The 
field consists of two magnetic circuits. The armature is nig gare 
A hub so as гау 5 роо ате s л 
берин y means of screws, the parts of the cores thro 
which the induction passes are pressed against the pole-pieoes. Small 
extensions of the pole-pieces nearly surround the armature to prevent 
sparking at the commutator. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Тномрвон & Oo., 322, High Holborn, W.O., and at Liverpool, 


Manchester, and Birmingham, price, post free, 9d. (in stamps). 


—— ee = 


aro lamps.” 3 


claims. 
,998. oe na in electric т" оп the sectional ооп- 
e system. M. MonPHy. Dated February 22nd, 1898. 
гэр eee ee ia tua class of electric railway system in 
which the working conductor, the energising switóh, the main line, 
the local circuit, the trolley, and the саг are so that the 


the trolley, the working conductor (third rail) through the switches 
to close t o main line with the working cond uctor. 5 claims. 


4,910. "Improvements in and relating to primary batteries.” 0. 

Dated сао 28th, 1898. Relates to that class of 

battery known as primary, in which the 5 of the electric 

current takes Рт through consumption of опе or other of the 
elements in a fluid electrolyte. 16 consists glass 


aeri free dr шр for th Per the 
0 a 
1 the fluid electrol 8 electrolyte" being introd need within € 


6,235. “Im ents in electrical insulators and method of 

the same.” J.T. Boon. Dated March 14th, 1898. Е забе 
to a triple pettiooat conductor. The inner part of which is made 
peon y of clay and is moulded with a threaded or other suitable 

socket for the reception of the supporting post, which may be of 
wood. The outer pert is ийт Uke a bowl iod i with a 
cross notch on the top for the reception of the Же conductor, 


it has side shoulders by which the conductor may be wired down. 
The intermediate also bowl-shaped, and the several parts are 
moulded so as to fit into each other. 9 claims. 


6,989. “Improvements in electrical measuring instruments.” E. 
W хетон. Dated March 22nd, 1893. Relates to an instrument for 
1 quan ME e current and the potential or voltage. It 
consists of a base having secured to it two standards, two t 
magnete with their poles oppositely located are sup 
bars to which, in turn, is secured a plate. 


7.577. Improvements in electrical batteries." M. StoBBLEFIELD. 
Dated March 28th, 1898. Relates to a combined electrical battery 
and electro-magnet for use with water as an electrolyte, com prieg 
& soft iron core piece and a voltaic couple of copper and iron wire 
insulated from each other and closely and compactly woand together 
in separate insulated layers to produce a solid coil body surrounding 
the soft iron core piece. 4 claims. 
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WIRELESS TRANSMISSION OF 
ELECTRIC POWER. 


Wr give in another column a description of the Tesla 
system of electric power transmission through natural media, 
which, if it accomplishes all that it profeases to do, will be 
truly an epooh-making invention. We are not aware 
whether Tesla was the first to conceive the brilliant idea of 
transmitting electric power through the rarefied strata of 
the atmosphere, but he certainly appears to be the first who 
has designed and constructed apparatus intended to realise 
the idea in practice. 

It has long been known that the resistance of air to the 
passage of electricity gradually decreases to a certain mini- 
mum, and then increases again possibly to infinity as an 
absolnte vacuum is approached. Since the pressure of the 
atmosphere decreases as we ascend, a stratum of minimum 
conductivity must at length be reached. We must, 
therefore, have a tolerably good conductor covering the 
whole surface of the earth, insulated on one side by perhaps 
the most perfect of all insulators—an absolute vacuum; and 
on the other side by an immense thickness of air at pressures 
gradually increasing to atmospheric. pressure. It must be 
good news to electrical engineers to learn that such a 
natural insulated oondnetor is available to transmit eleo- 
tricity to the uttermost parts of the earth. Tesla proposes 
to use these rarefied upper strata uf the atmosphere as his 
outgoing lead, the earth being employed as the return. He 
has constructed & transformer capable of generating alter- 
nating currents at pressures amounting to millions of volts, 
and he discharges these high pressure currents in the 
rarefied’ air from electrodes supported on balloons. The 
currents pass through the rarefied air to another electrode 
eimilarly suspended at the receiving station, where they are 
transformed down to the original pressure and utilised for 
producing light, generating power, &c. One terminal of the 
long coil of each transformer is put to earth, the other ter- 
minal being connected to the elevated electrode. 

In oriticising Tesla’s scheme from the practical standpoint, 
many insup2rable objections to it appear to present themselves, 
thongh we must admit that so little is known of the resist- 
ance of rarefied air to such high tension alternating currents 
as Tesla makes use of, that only approximate conclusions can 
be arrived at. If Tesla has made new discoveries as to the 
behaviour of air towards such currents, we must await the 
publication of practical achievements by the new system. 
Meantime, many considerations appear to indicate that the 
scheme is chimerical. 

In the first place, is a stratam of sufficient oonductivity 
to be found at an accessible height in the atmosphere? 
Schultz measured the pressure required to pass a discharge 
through a Geissler tube by the length of the spark in a 
parallel circuit. His tube was 90 mm. in length and 10 mm. 
in diameter. He found that the pressure which gave tke 
maximum conductivity was about 0°1 mm., and that the 
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parallel spark at this pressure was about one-thousandth of 


the length of the tube. Now, in order to reach a stratum 
of the atmosphere at a pressure of 0°1 mm., it would be 
necessary to ascend to a height of about 80 miles; and even 
if this were possible, the specific resistance of the conductor 
would only be reduced to one-thousandth that of air, though 
this would be partly compensated for by ita exceedingly great 
cross section. | 

Tesla, as we gather from the description, does not appear 
to have any intention of trying to reach the 80-mile limit. 
He asserts that he has found that he can send with his 


apparatus currents up to any amount and to any distance 


through air at moderate rarefactions, or even at atniospheric 
pressure. These assertions do not agree with the recent 
experiments of Prof. Trowbridge [ELECTRICAL REVIEW, 
Vol. 42, p. 185], who found that, with a pressure of 
1,200,000 volts, he could only obtain a spark of 4 feet in 
length in air at ordinary pressure. He also concluded from 
his experiments that the spark length in air was strictly 
proportional to the pressure which produced it. Teala’s 
millions of volts, judging by these experiments, would only 
send an electric current through distances measured by feet. 
It is true that Trowbridge did not employ the rapidly alter- 
nating currents which Tesla has experimented with, and this, 
we: admit, may make a great difference in results. The 
wonderful way in which the high frequency currents, dis- 
covered some years ago by Tesla, will pass throngh consider- 
able thicknesses of the best insulators, makes it probable 
that, with high frequency currents, the resistance of air mar 
be considerably reduced. | 

But high frequenoy currents are highly ansuitable for the 
transmission of power, except in synchronised circuits, owing 
to the high percentage of wattlers current. Tesla does not 
therefore limit himself to extremely high frequency, though 
it is necessary to use considerable frequencies in his trans- 
formers to obtain the necessary. great increase of pressure. 

Since Tesla does not intend to raise his electrodes to the 
impracticable height of the stratum of minimum оопӣпо- 
tivity, he has to face the fact that the conductivity of the 
air in a vertical direction will be greater than that in the 
horizontal direction along which he wishes to send his cur- 
rent. His current will, therefore, in the first place, go up, 
and if it ultimately reaches the desired place, it will not 
be by the shortest distance between the two given points, It 
seems more probable that the electricity discharged will be 
lost in the etoig leit. 
. Should a serious attempt be made to carry out Teala’s 
scheme, the effect on the meteoric conditions of the atmo- 
sphere will have to be considered. The charging of the 
upper regions of the atmosphere with enormous quantities of 
electricity at millions of volts will not be free from danger 
to the lives of the earth’s inhabitants, not to speak of minor 
inconveniences. It might be expected to make our hair 
literally stand on end, and to send our lighter possessions 
flying into the empyrean ; though we might, it is true, get 
rid of a few things, such as fogs, that would never be missed. 
Notwithstanding our objections to Tesla’s remarkable 
invention, we wish him success in his experimenta in this 
comparatively unexplored field. The science of electricity 
will benefit by his discoveries, even if they do not lead to 
the great revolution in telodynamio transmission which he 
expecta, 


Few, if any, modern investigators can equal Teala in 
originality and soaring scientific imagination. These qualities 
in Tesla have already brought to light, high frequency 
currente, with their wonderful properties and applications, 
and his present investigations may yet lead to resulta equally 
remarkable. But we do not think his latest invention will 
bring about an immediate change in our p methods of 


кыш electric power. 


— 


THE BURNING QUESTION. 


AFTER reading the widely circulated criticisms of Mr. 
T. W. Baker upon the Shoreditch combined destructor 
and electricity undertaking, and the replies which he has 
drawn from Mr. H. E. Kershaw, the chairman of the 
Lighting Committee, and from the Vestry Olerk, we are 
almoet tempted to call this & boiling question. 

. Mr. Baker, on his side, has made, under great difficulties, 
what appears to be a faulty analysis of the lately published 
accounts of the Vestry ; though on some points his case is 
by no means weak. | 

This has unfortunately been met by replies from the 
officials in question which are distinctly lacking in good 
taste. Mr. Kershaw represents Mr, Baker in the light of 
a disappointed contractor, and thereby seeks to destroy 
that gentleman’s case by importing mere prejudice. He 
also talks about cheap notoriety, which. seems hardly 
becoming in Mr. Kershaw. The most interesting part of 
the reply is the promise of accounts which can be understood 
and relied upon, which are to be forthcoming very shortly. 
We have waited patiently for these accounts a long time, 
and therefore regard this as good news. 

Dr. Mansfield Robinson, the Vestry Olerk, also seems to 
have been much disturbed by Mr. Baker’s criticisms, to 
judge from his remarks about amateur adventurers.” 

. Whatever scheme Mr. Baker may have submitted to the 
Shoreditch Vestry, when offers were publicly invited, we 
hardly think it correct on the part of the officials who 
received that scheme to refer to itvat this date in the manner 
adopted by these two gentlemen; and we are, moreover, con- 
vinoed that public interests will not be served by such an 
unreasonable display of temper over what appears to be 
serious criticism. Whatever usefulness dust may have in 
the production of light, its value is not to be demonstrated 
by. throwing it in people’s eyes. 

For our part we prefer to await the reports to the end of 
June before attempting to make any exhaustive analysis. 
But as we are anrious that the promised reports shall give 
as much information as possible, we venture to call attention 
to one or two points that are worthy of discussion. 

As 18,842 tons were burned in nine months in the 1? 
cells when the destructor was working six days a week, it 
would appear that the amount burned per cell per 24 hours 
was about 6:7 tons, and the total refuse burned per week was 
488 tons. 

The actual wages paid according to the report were м 
follows :— - 

15 stokers at 828. 8d. per week. 

6 top men at 28s. per week. 
4 labourers at 24s. per week. 
The labour of firing with ооа] on Sundays seems to have 


Vol. 48. No. 1,094, Моткмввв 11, 1898.) THE ELECTRICAL REVIEW. 695 


been performed by the same stokers, во it may be fair to 
deduct one-seventh of their wages, and reckon them at, say, 
288. per week. — 

Then we have a total of, say, £34 4s. for wages for 
working the destructors, or, say, approximately ls. 5d. per 
ton. This is very high аз compared with other destruotors 
unprovided with the expensive labour-saving machinery 
adopted at Shoreditch. At many destractors of the simplest 
character, the co:t on the eight hours’ system is under 10d. 
per ton for labour. 

The cost of management also appears very high at 
Shoreditch, as there is one foreman and three chargemen 
under him ; also there is а weighing clerk, with three cleaners 
and a fitter, who appear to be constantly employed about 
the destructor ; and their united wages over and above those 
of the stokers come to £18 16s. per week, or, say, nearly 
7d. per ton burned. Therefore, the cost of labour ani 
management for the destructor ія not far short of 92». per 
ton. No wonder that the Blackheath and Greenwich Oom- 
peny, with Mr. Kershaw on their board, decided to be off 
their bargain for refuse burning. 

But we find that Mr. Kershaw, now so impatient of 
criticism, stated at the opening ceremony on June 28tb, 
1897, that the cost of burning, interest on capital, wear 
and tear of plant, and wages, actually came to 1s. 2d. per 
ton. It would be interesting to know how he arrived at 
that figure. | | 

Mr. Baker, in his letter, calls attention to this question of 
cost of burning, but instead of taking the cost over a week, 
as we have done, he takes it over the whole 12 months; and 
he is met with the reply that the bnrning has only béen 
going ou for nine months, while the expenses have been 
going on for 12 months. Why three months should be 
necessary for slow-firing at Shoreditch, when one month is 
found sufficient everywhere else, it is not easy to gee. 

Again, the Vestry officials dismiss the idea of a depre- 
ciation fund, because under their borrowing powers they 
have to repay the cost of the whole plant in 42 years; 
the machinery and cells being reckoned at 15 years, and 
the buildings, &c., at correspondingly longer periods. 

This seems to be an equitable arrangement, provided that 
the whole plant is handed over in perfect working order at the 
end of the 15 years, To do this it is necessary to repair out 
of revenue, and there can be little doubt that the cells will 
have to be entirely rebuilt in less than 15 years; and pro- 
bably the boiler and other plant will have to be renewed. 
A ten years’ life is much more commonly reckoned npon for 
such plant. The whole cost of that renewal should hardly 
be allowed. to fall upon the revenue of the fifteenth year. 
‚Оп the contrary, we think that at least 74 per cent. on 
the cost of the furnaces, boilers, and machinery should 
be taken. out of each year’s revenue, notwithstanding 
the fact that the capital is borrowed and has got to be 
repaid : otherwise а further sum will probably have to 
be borrowed at the end of the 15 years for the purpose of 
re-building. | 

We find that the totel units produced in the nine 
months were 491,107, of which, probably, 100,000 units 
were produced from coal (reckoning 7 lbs. coal per unit). 
The enormous amount of 156,725 units was used on the 
works in driving lifts, tipping-waggons and fans, and in 
distribution losses. 50,807 units were lost altogether. 


In other words, 207,582 units were non-productive, or 
40 per cent. of the total generated. 

Again, we hope to find some information in the forth- 
coming report respecting the Halpin thermal storage, 
which, it seems, is not now in operation. It is much to be 
regretted if this apparatus is to be held a failure owing to 
some defect in construction; particularly as so mnch atten- 
tion was directed to its use at the commencement. 

We have, for a considerable time past, been convinced that 
destructors are a necessity from a sanitary point of view ; 
that they cannot be properly worked except ut a high 
temperature; that the heat produced ought to be utilised 
for as large a proportion of the 24 hours’ working day as is 
practicable; that under favourable conditions it is advisable 
to place them alongside electricity stations for the purpose of 
utilising the available heat during the hours of lighting ; 
and that considerable economy would result from saving in 
fuel, stokers’ wager, and management. But we are being 
forced to the conclusion that there may be defecta in 
the design and construction of. the steam raising plant 
at Shoreditch, and that the undertaking has been given 
an undue and premature prominence which may seriously 
re-act against such combinations, - е. 

This is the more to be regretted, inasmuch that all the 
criticism might have been disarmed, and all the difficulties 
avoided by а frank recognition of these defects and a prompt 
application of remedies. | | 

This plant is again referred to in the Vestry Olerk’s report 
as the pioneer undertaking. Fortunately for such enter- 
prises this is, as we have often pointed out, not correct, 
and the value of combined plants is already being 
quietly demonstrated elsewhere, while the Shoreditch resulta 
are ‘till the subject of furious invective and inconclusive 
discussion, | 

The sooner a clear and satisfactory statement of the facta 
is forthcoming, the better. 


Fass ot Mr. TROTTER’s recent report on the dis- 
Electric Tramways turbance of the signals received on the 
m Submarine cables at the Cape by the action 
*"*£*P- of the electrical tramways in Cape Town 
is fresh in the recollection of our readers. It will be re- 
membered that he concluded that the only effectual way to 
deal with the difficulty was to obtain an earth at some 
lace at a considerable distance from the source of the 
isturbance, and he pro to lay a short cable several miles 
straight out into the sea, having its conductor connected to 
the ex sheathing at the extreme end. The conductor 
of this cable would then provide the only working earth 
for the cable station, and no perceptible E.M.F. could be 
produced between this earth and the main body of the 
ocean by the action of the tramway electric system. We 
imagine that an arrangement of several snbmarine cables 
working through their receiving instruments into s common 
cable connected to earth might «ога some pretty problems, 
but possibly: the small capacity of the earthing cable might 
make ita effect on the signals negligible. We see from 
& contemporary that the same difficulty is occurring at 
Marseilles, where the Algerian cables are landed. Тһе 
French authorities appear to have overlooked Mr. Trotter's 
able report on the question as it anbee at Oape Town, since 
it is stated that at Marseilles “has been installed for the 
first time an important electric network of conductors in а 
great cable landing station.” And again: The experience 
at Marseilles on so large a ecale has been met with, one may 
вау, for the first time.” Their solution of the difficulty is 
identical witn Mr. Trotter’s, viz., to obtain a working earth 
from a short cable laid out to sea, but has the peculiarity of 
being toute nouvelle. 
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ELECTRIC LIGHTING COSTS: BLACKPOOL 
. WINTER GARDENS COMPANY, LIMITED 


ANNUAL REPORT OF ELECTRIOAL ENGINEER. 


WE have received, through the medium of a local paper, a 
copy of the report of the electrical engineer of the Black- 
poo Winter Gardens, with the comments of the chairman 
thereon. 

A most remarkable production—remarkable not only for 
the financial resulta it gives, but for the impression it con- 
veys to an outsider of pronounced hostility to the Corpora- 
tion's electricity department. We do not remember to have 
come across many instances before of the owners of a private 
plant publishing details of their running costs. As a rule, 
persons or companies, when dissatisfied with the charges for 
supply from the pablio mains, put down their own plant, and 
keep to themselves the results of their enterprise. At any 
rate, it is unusual for them to publish these results, with 
virulent comments in the local press, probably because there is 
seldom little or any occasion for self-congratulation. More 
often, indeed, do they find themselves, after a while, obliged 
to revert to their ariginal source of supply, lamenting lost 
capital and personal prestige. But not so here. It has been, 
apparently, sufficient that the plant has been working a fall 
ү and the result, ascertained, во that everybody may know 

ow easy it is for a private company to generate electricity 
at a cost of a trifle over 1d. per unit, whilst a Corporation, 
presumably through mismanagement or rapaciousness cannot, 
or do not, generate and sell it to the public at lets than 5d. 
unit. 


The publication of the accurate running costs of electrical. 


plant by private owners is to be highly commended in the 
interests of the profession ; but such publication, with sneer- 
ing references to local supply authorities, is strongly to be 
deprecated. We should, indeed, feel sorry if we thought that 
electrical engineers would readily lend themselves to this 
practice when occasion offered, and we rejoice to have reason 
to believe that they would not. Quarrels, such as this one 
appears to be, had much better be fought out privately. 
There is no necessity whatever for electrical Montagues and 
Capulets to cross lances in public on matters of this kind. 

For ourselves, we have no interest in the quarrel. Our 
desire is to test the accuracy of figures which are published 
officially, and which will, if found to be correct, be 
undoubtedly taken as the lowest recorded price at which 
electricity has b:en generated, under ordinary conditions, in 
-this country, and as such will be accepted by the electrical 
profession, in particular, and the public, in general. 

In the report under review, the engineer lays especial 
stress on the extraordinary saving effected by the company 
in putting down their own plant, over the coat of taking 
their supply from the Corporation’s mains. On the 
assumption that the Corporation's average charge would have 
been 5d. per unit—the actual charges are, as a matter of fact, 
8d. per unit for the first hour and 2d. afterwards—he 
asseits that the saving to the company, for the 12 
moLths, has been not less than £2,240. As if this might 
be too much for outsiders to credit, the chairman of the 
company comes forward and endorses the statement, 
declaring that he has carefully gone through the figures 
and checked the whole of the invoices and wages sheets. 
„On this point," he continues, ће has been most particular, 
as the results obtained so far exceeded bis most sanguine 
expectations that he felt it absolutely песевса'у to be 
poritively assured of their accuracy before pubiication.” 

We omit the other comments in the report and give below 
the figures as they are published. 


ANALYSIS OF ACCOUNTS FOR THE YEAR ENDED 
| JUNE 90TH, 1898. 


£ в. d. 
Capital expenditure on plant 15000 5 
Revenue from supply gardens at 5d. ... e wee 4061 5 
ğü tenants at 5d. ... 2o T 189 111 
Tota] revenue "T T i. .. 4,250 611 
Total costs... 1,100 15 3 
Gross profit X SN d n те 3,149 11 8 
Interest on capital аё 4 рег cent. on £15,000 ... 600 0 O 
Depreciation 2 per cent. on £15,000  ... sé 300 0 0 
Financial result (saving on Corporation charges) 2,249 11 8 
Number of units supplied ж ses oe 203,095 


ANALYSIS OF Ссвтв. 


Generation : £ per unit. 
Coal sus 6s "E з we T ... 601... '59 
Oil, waste, water, &c. ... s m n .. 87... 10 
Wages ... сав T "T a 240 ... '34 
Repairs coe e$ ә. T vee 75 ... 09 

Works ccats  . ... Js zT ..£903 ... 106 

General costs: | 
Rent, rates, &с... s туз vix 7 . . 100... 11 
Management, stationery, &c ... ies € S. 96... "18 

Total costs £1,099 ... ‘130 


Financial result : 
Saving on what the Corporation would charge on their 


prices ... as . .. £2,249 lls. 8d. 
Corporation. Winter Gardens. 
Capital expended £85,413 £15,000 
Revenue from supply... £12,827  ... .. £4,250 
Number of units supplied 707,965  ... .. 203,095 


ANALYSIS OF Costs. 


Coal T '88 59 
Cil, Se. ei 10 
Wages ... { 
Repairs ... 38 

203 1:06 


Rent, rates, and taxes... ee 08  ... bs 11 
Management via ics 81 .. T" 13 
2:49 1:30 


Ratio or REVENUE TO CAPITAL. 


15 per cent. 28 per cent. 
Units SuPPLIED РЕВ £ CAPITAL, 
8:2 18:5 


Frankly, we must confess our faith in the accuracy of 
these figures is not so great as the chairman’s. For one 
thing, they are not complete; for another, they seem to 
attempt to prove too much. The capacity of the plant 
should have been stated, and also the maximum demand, 
the number of lamps installed, and the approximate hours 
of lighting. It should have been stated, too, whether the 
consumption was estimated from the switchboard readings, or 
taken from an accurate meter. The consumption charged 
for appears to us to be abnormal, and it is difficult to con- 
ceive how 208,095 units can have been consumed in an 
establishment, the major portion of which is not suppoeed to 
be used for more than five months of the year. On this 
point of output everything depends, and as the means of 
checking it are not given, the results may well be questioned. 
Depreciation seems to us to be fixed at an altogether too 
low a sum, viz., 9 per cent. It should be put at nct less 
than 4 per cent. to be satisfactory. Then we notice one or 
two trifling errore, which further tend to shake confidence 
in the veracity of the figures. In one place the total costs 
are shown as £1,110 15s. 3d., and in another as £1,099 
(why not have equalised them ?); while, according to our 
calculation, 203,095 units at 5d. come to £4,231 2s. 11d., 
not £4,250 63. 11d. as given. The fuel account is low, 
though unexceptionuble ; but the stores item, including water, 
£87, creates suspicion, unless the efficieney of the plant is above 
the uverage. The most astonishing item in the analysis, 
however, is that against management, stationery, &., 
£96. Surely this is an error; for the engineer of a 
station with an output of over 200,000 units per 
annum cannot be content to receive a salary equal 


to that of а switchboard attendant at an ordinary central 
station? Perhaps our engineer resides on the premises, and | 


has “everything found" ? 

With these points questionable, we cannot bat regard the 
figures with distrust, nor can we accept them as proving the 
statement that such a saving has been effected, or that the 
company can claim to have generated electricity at 14d. per 
unit. Pending their confirmation by independent persone, 
we are of the opinion tbat they are unreliable, and should be 
taken cum grano salis. We regret, therefore, we are unable 
to look upon the report as it stands as little better than 80 
much waste paper. 


— ——— ee ————— — — — 
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THE HATCH ACCUMULATOR. 


An interesting accumulator, known as the Hatob, which 
may claim, in a sense, to be of the solid type, is about to be 
introduced to the Eoglish market. Although new to elec- 
trical men on this side of the Atlantic, the accumulator, of 
which we are speaking, has acbieved considerable success in 
the United States. 
The improvement effected in the Hatch cell may be 
properly termed a mechanical one. It is in the direction of 
ing the elements solid with a considerable reduction in 
weight. This is attained, however, without much compres- 
sion of the active mass, and it is claimed that a high degree 
of porosity is maintained while the active agent is completely 
to the electrolyte. It will be seen from the 
following description that one of the notable features of the 
cell is the absence of a metal grid. | 
In constructing the Hatch element, a porous plate of un- 
glazed earthenware is used, having square receptacles on its 


Fig. 1. 


д mu and grooves on its reverse side, as shown in figs. 1 
and 2. 

To the face side of each plate is applied the lead oxide 
or active agent, filling the mass } inch above the surface of 


the plates, во as to secure an agglomeration with the electrode - 


during the forming ear | 
The plates thus loaded with the active agent are then 
placed together, back to back, with the grooves croesed. 


This forms one couple, positive and negative, of the 
element, 
A series of these couples are then assembled, as shown 
In fig. 8, to form the complete element, as many couples 
being associated as is necessary for the required capacity. 

The sides of this element thus assembled are flanked 
with a rigid support plate of glase, or similar material, and 
then encircled with heavy rubber bande, as shown. l 

The electrodes are then applied in any desired form, but 
ordivarily are used in the form of lead eheete, interleaved 
With the active material, as illustrated. 

It is claimed that the oxides are permanently locked up, 
While the porosity of the entire mass is secured so that it 


will remain porous during the work, as the elasticity of the 
element allows for the e n and contraction of the 
active material without closing the pores of ita own mass. 

Provision is also made for free circulation of the electro- 
lyte between the plates, at the same time allowing a free 
escape of the gases formed by electrolysis. 


H | 
| | 
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A eet of Hatch accamulators has been erected in this 
country at Messrs. Niblett & Sutherland's works under the 
supervision of Mr. Hatch and Mr. Hathaway, who is 
concerned in the commercial development of the accumulator 
in this country. This battery is to be tried on the London 
cabs, and at a future time we shall have something more 
to say on the cell and ita uses. ! 


MR. PREECE'S CIVIL ENGINEERS’ ADDRESS. 


WurirsT Mr. Preeoc's Presidential Address to the Institution 
of Civil Eogineers on Tuesday last could not fail to be of 
great interest in many respects to electrical men, we agree 
with Sir Frederick Bramwell in taking exception to some of 
his remarks. ` kS 
It appears to us that if it is thought necessary to enter 
into names at all, very great care should be taken in an 
address of this character not to mentiom some only at the 
expense of others equally eminent. With every desire to do 
full justice to the brothers Edwin and Latimer Clark, as we 
think we have done in our obituary notice of the latter in our 
last issue, it seems to us that the following statement is far 
too sweeping. It runs thus: — The mechanical construc- 
tion of the telegraphs of this country. was ry eum -by our 
late distinguished member, Edwin Clark, and his brother, 
Latimer Clark.” If Mr. Preece had contented himself with 
the remark that he had pleasant recollections of working 
under the Clarks on behalf of the Electric Telegraph Com- 
ny, and that he felt sure that they would always be remem- 
amongst the leading pioneers of land and submarine 
telegraphy, we should have agreed in tolo; but with the 
statement as it stands, we cannot. Surely Mr. Preece must 
recognise that the Magnetic Telegraph Company for instance 
—though he did not happen to be connected with it—was an 
extremely formidable competitor of the Electric,"* that 
their system wes established on entirely different principles 
to that of the “ Electric,” and that their officials had a great 
deal to do with the evolution of telegraphy, land and sub- 
marine, and with what Mr. Preece calls “the mechanical 
construction of the telegraphs of this country.” 
But if it does not suit Mr. Preece to recognise this, we think 


* In proof of this, we may remark that the “ Magnetic " Company 
paid higher dividends than the “ Electric,” | 
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our readers will that under the head of telegraphy his 
reference to the pioneering of the submarine branch of the 
subject was scarcely in proportion to the notice he gave to 
land telegraphs. We have an allusion to the “ Limnoria 
terebrans having invaded our channels,” and to the intro- 
duction of brass tape in submarine cables. We also have the 
truism that “no опе has done more than Lord Kelvin to 
арт the electrical working of submarine cables.” But 
sure 


it might have been worth while to make a corresponding 


reference to the engineering work connected with the 


construction, laying, and repairing of our ocean cables 


in which far vaster sums of money are involved than in any- 
thing above alluded to, in land telegrapby or otherwise. 


These are matters that come well within the scope of what is 
termed “ heavy engineering which cannot be said of aerial 
telegraphs to anything like the same extent. It is true that 
Mr. Precoe'a connection with ocean telegraphy 
is of a somewhat slight description ; but we 
should not have suppoeed that this would 
prevent his dealing with the subject for the 
purposes of an address in an adequate 
manner, especially as herein lies the main 
point of contact with the profession of civil 
engineering. Surely Mr. Preece does not 
venture to contend that this ground was 
covered by the shallow water lines of the 
Electric Telegraph Company. As he went 
out of his way to mention names, we will 
now add a few facts that may bə useful to 
bear in mind. 

J. Messrs. Crampton and Wollaston were 
the first іо lay a cable across an open channel 
— from England to Francs. 

2. Sir Charles Bright was the first to 
demonstrate the possibility of laying a con- 
tinuous length of some 2,000 miles of cable . 
across an open ocean—the Atlantic—in а two 
lo three-mile depth. | 
3. Sir Samuel Canning was the first to 
demonstrate the possibility of recovering a 
cable from such a depth. 

Some of these pioneers have now passed 
away; but аге not the above facts Tute as well 
worth recording as snything that Mr. Preece 
raw fit to mention in connection with pioneer telegraphy ? 
We trust that Mr. Preece’s way of putting things will not 
lead astray the shining lights of the Institution; but we 
fear that presidential addresses are always liable to b3 taken 
as gospel, | 

We imagine that many will take exception to the 
President’s wholesale condemnation of limited liability 
vompanies. There are, of course, black sheep iu every 
flock; but we should like to know where telegraphy, in ita 
broadest—international and colonial—sense would have been 
without them. The tame question might be asked regard- 
ing railways and other branches of engineering industry ; 
but we have contented ourselves with an example that should 
appeal to Mr. Preece. 

Oa the other hand, we have pleasure in giving every 
support to all Mr. Preece's words of wisdom regardin 
technical education, the need of reform in its methods, an 
the class of men to whom it should be entrusted. Mr. Preece'a 
opinions on this subject are probably the moet sensible that 
have ever been uttered; they are, in fact, just what we should 
have expected from him. . . 

In cordially agreeing with Mr. Preece’s eulogy of the in- 
ventive genius of another of his former chiefs in the Electric 
Telegraph Company, the late Cromwell Varley, we should 
add that we consider his brother, Samuel Alfred Varley, has 
done quite as much for telegraphy and electrical science 
generally, though іп а less prominent way. 

It seems to us that where anyone represents a certain 
branch of engineering, he should bs more than ever 
careful what he says in connection with that subject when 
addressing his fellow members, many of whom are unacquainted 
with it. 

linally, we may remark that, in certain portions of his 
address, it seems to us that Mr. Preece forgot that he was 
not addressing a juvenile, or mixed, audience—say, at the 
Royal Institution. 


in an address to civil engineers (of all коо. 
п 


AUTOCAR MOTORS. 


We illustrate below a continuous current series-wound 
motor, specially designed by Messrs. Veale & Oo., Limited, 
of St. Austell, for propelling electrically-driven vehicles by 
means of direct chain gearing off both ends of the spindle. 
The chief features of the design, apart from the general 
compactness, are lightness in weight, great starting power, 
high efficiency, and the small space occupied in height as 
compared with the diameter of the armature—the latter 
being of great importance when the motor should be required 
to be fixed directly under the floorboard of the vehicle, which 
is very often the case. Another feature is the ease with 
which the armatnre and field coils may be withdrawn 
for the purpose of repairing should occasion require. The 
field magnets are of cast-steel of the four-pole type, having two 


Fig. 2. 


exciting coils wound on circular cores. The armature is of the 
slotted ring Gramme wound type, having a double winding 
and two commutators, which, by means of a suitable con- 
trolling switcb, may be worked in series or parallel—the latter 
arrangement generally being necessary for starting the vehicle 
or steep hill climbing. The motors are usually fitted with 
two sets © а i both poa pi which have 
specially designed holders; the cross parallel grouping arma- 
tare наезд being wound on the back of each commu- 
tator. The motor, fig. 1, ав illustrated, is designed to work 
at 95 volts 80 amperes at 600 revolutions per minute; 
weight, 290 lbs.; armature, 9 inches diameter. 

Messrs. Veale & Co., Limited, have four standard sizes of 
the above type machine, and their machines are giving satis- 
faction. The firm has just completed an order for ax 
machines of various outputs for one client. . 

Fig. 2 shows a separate armature, and a motor fitted with 
perforated metul guards showing the armature withdrawn. 


ELECTRICITY IN AGRICULTURE. 


In the Electrolechnische Zeitschrift of October 20th, p. 697, 
two successful installations of electric plonghing are described. 
According to the figures given, the cost of electric plough- 
ing compares very favourably with the cost of steam plough- 
ing (at least in Germany). Є . 

In the first case described, a farm Dahlwitz by name) ш 
supplied with its whole light and power from a central sta- 
tion of 60 H.P. For lighting, an alternating current, at 
1,000 volts is used, the voltage being transformed down at 
the place where it is consumed; while for driving pumps, 
threshing machines, ploughe, and other machinery, a direct 
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current of 500 volts is utilised. Herr v. Treskow, the owner 
of Dahlwitz, estimates the total consumption of energy to be 
111,800 H.P.-hours per annum, about half of which is used 
to work the electric plough; 250 acres are ploughed per 
annum, and the cost, according to Treskow's calculation, is 
318, 8d. per асте, which is considerably cheaper than steam 


Experiments on the royal demesnes, Sillium and Cloeden, 
have led to similar results. А communication by the 
Minister of Agriculture to the members of the Prussian 
House of Delegates, puts the cost of electric ploughing in 
heavy soil, with deep cultivation, at 45s. to 558. per acre, and 
that of steam. ing at 85s. per acre. Besides this reduc- 


purposes on the farm is reduced in 
cost to almost the same extent. | «n 
The system ODDO Ted at Dahlwitz is the so-called single 


machine , and was installed by Е. Brutschke, of Char- 
lottenburg. ad | was made by the firm 
of Bopsig. ` 500-volt direct current is carried by aerial 


-tines between the fields; and at snitable places 
are couplings for connecting. up the movable cables which 
lead the antrat 10. he motor. Cable drums are not used, 


traverse of the plough. The ro 15 mm. diameter) runs 
oft one drum in the он au 


then 

The rope winds itself on to one drum, and off the other till 
the plough comes to the end of the furrow. Of course, 
during the ы nr er of the plough, the tension on the loose 
palley is dou 


the anchor out of the gromnd by screw gearing driven 
ee the loose pulley. 1 en thro 
m, which winds 


on an ored rope, and cause& the pulley waggon to 
advance & step into position for the next furrow. The 
attendant then disengages the coupling, and allows the main 
anchor to fall down. As in steam ploughing, the motor 
waggon is advanced at the end of each traverse by coupling 
the motor to the driving wheels. Three men are required to 
attend to the plough. The depth 


1 metre per second. 
VVV 


' 
-O a 


GAS v. ELECTRIC TRACTION. 


THERE can be no question of the efficiency of gas-propelled 
tramcars, nor probably of their cheaper first cost as compared 
with an clectrionl syste 2 i 


been a sort of Hobson's choice, and it is matter 
of common observation that the public, which will un- 
e rg put up with anything third rate, so long 
as is better, will no longer put up even 
With the second rate in the presence and possibility of the 
first rate. Again, the vital question with trams is that of 
rapid acceleration, and though the gas engine may have its 
constantly running fiy-wheel to help the starting, there is not 
that large reserve of power to be drawn upon that there is 
With electrical driving, where a starting car can be drawn on 


the fiy-wheels at thé central station. We do not believe the 


gas саг is seriously vibratory, bat we think on that score, 
also, the electrical tramoar will show a better reoord. Per- 


‘sonally, we would welcome the gas tramway in preference to 


thé horse system. 

. Gas does at any rate promise a better speed, and we 
might rely y ie its influence to put a stop, by the 
doubling of lines, to the disgracefül stoppages which 
characterise suburban London tramways at the passing turn- 


outs. A journey by a London tramcar seems to be an 
‘interminable series of waitings for the passing car which 


seems never to come. Better traction would attract so many 
more passengers, that it can scarcely be believed that the 
single line tramway would endure on atiy busy service. As 
regards gas traction, if the smell could be done away with, it 
would be an excellent system in London for ordinary bus 
traffic. The gas engine is not so odorous as the benzine 
motor, and the question of compression ie so small, that we 
wonder the British Gas Traction Company Lave never 
attempted to run а line of London omnibuses on their system. 
Gas traction has entered the field too late for its own good, 
and at a perhaps awkward time for electrical working. By 
its low first оов it appeals to the timid man, who is afraid 
to face the cost of electrical work, and it may delay the 
highest class of work in some instances. 

Gas traction has been before the public nearly 20 years, 
the first patent which came under the writer's'notice being 
taken out in Melbourne in the early eighties, but it is only 
quite recently that any serious ‘effort has been made to 

ush it. Electrical traction has made such rapid p 

America that it is bound to remain the firet system every- 
where. Yet there is a field for the gas system which may well 
oocupy а good many years to fill, and for temporary work it 
is unequalled owing to the ease with which it can be in- 
stalled wherever there is a public gas supply. But there 
must be а gas supply. The poorer gas of the producer 
would not stow into a sufficiently small space to be меш 
a Were this found practicable yas traction woul 
indeed become a formidable rival of electrical traction on & 
much wider field. But electricity will always command the 
17 um position if by reason only for speed and acoele- 

on. | 


UAA 


THE BREAKDOWN AT BRIGHTON. 


DuRixG the past few weeks there has been quite an epidemic 
of failures of public and private lighting, including both gas 
and electricity. The latest, and, we hope, the final of thi 
series of extinctions occurred at Brighton on Thursday, 
October 20th. ME: 

The reliable information to band on the matter is but 
brief. A short circuit occurred in the armature of a 220-kw. 
dynamo, and the minimum current cut-outs of all the other 
dynamos in the parallel operated thus automatically switch- 
ing off the whole station. In the absence of full details, 
including the sequence of events, any discusion of the 
recs must necessarily be speculative and somewbat unpro- 

table. 

Our contemporary, the Electrician, of October 28th oon- 
tains some editorial notes on the subject, and the issue of 
the same paper of. November 4th contains two letters, ia all 
three cases suggestions as to the probable caüse of the 
minimum cut-outs operating on a short circuit are made, 
and advice how to avoid such mishaps in future are freely 
offered. We imagine Mr. Wright must feel very much as 
Mark Twain felt when everybody offered him different 
remedies for his cold, and we bave no donbt that as in the 
саве of the famous humonrist, the result of accepting all the 
advice would be disastrous. The Electrician says: “One 
can easily conceive that if exoess current cut-outs or fuses 
were used in series with each dynamo, a certain sluggishness 
in the minimum cat-out, in the case of an armatare short 
circuit, would (italics are ours) blow the excess current cut- 
outs of all the other machines.” If the word might is sub- 
stituted for would, we agree; but it by no means necessarily 
follows. It is also stated that as it was essential that the 
current from the dynamos must have been enormously reduced 
in order that the cut-outs could operate, the explanation can 
only be sought in the dynamos themselves, 
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In the absence of details it is no use being dogmatic, and 

it is just possible that at the d is not the only place 
-where the fault may be found. That the cut-out of the 
injured machine should not operate until the speed had been 
reduced on all the others sufficiently to cut them out appears 
improbeble, but supposing this was the case, ав suggested by 
our contemporary, the substitution of return current cut-outs 
would ре improve matters, as theme would be equally liable 
to stick. 
Mr. Wm. С. P. Tapper, whose letter appears in the Elec- 
trician of November 4th, seems perfeotly satiefied that non- 
return cut-outs and separate excitation are not only 
absolutely essential, but afford complete security against the 
class of breakdown under consideration. To say that any 
form of antomatic device affords сотрів'в security, ів to make 
‘a statement which very few experienced central station engi- 
neer, we venture to say, would care to endorse. 

The suggestion of the other correspondent, Mr. Arnold 
Philip, raises a somewhat important and not improbable 
point. He suggests the possibility of the shunt circuit of the 
damaged dynamo having been opened either accidentally or 
intentionally (italics ours) in order to prevent a complete 
burn out of the armature. Of course, half a minute's 
thongbt would show the danger of this, and several other 
things that may be done without due consideration. It 
by no means follows that the men in charge of a station, 
when called upon to act in emergency, are always equal to 
the occasion, and a very simple blunder may produce most 
serious results. We do not suggest that any blundering has 
occurred, but if im the excitement some wrong move 
been made, it would not have been an isolated case, and 
considerable nerve and presence of. mind is essential at such 
times. Another possible solution, and one which we do not 
remember having seen in print, is that. the in 
demand upon the remaining dynamo, due to short: circuit 
of the faulty one, naturally caused a sudden rise in 
 eurrent in all the cut-out. coils. This sudden rise would 
naturally induce a + momentary current in the solid 
iron core of the cut-out in the opposite direction, thus 
partially or wholly depolarising..it for an instant, when all 
the cut-outs would at once operate. This could be easily 
proved, and if fetind to be the cause, a laminated core would 
remove the trouble. | | 

Whatever may have been the cause, we hope the Brighton 
engineers will.publish the facte, as it is. oniy by actual expe- 
rience that many difficulties are discovered and overcome, 
and any information which will help others to avoid similar 
accidents will be of great and universal advantage to the 
electric lighting industry. j " 


CORRESPONDENCE. 


——— 


Wire and Cable Testing. 


In reply to the request of Mr. О. Е. Ashton-Pryke for an 
explanation of the apparent improvement in the insulation 
of a cable under test by the ohmmeter, it seems to me that it 
may be due to one or of two things. One explanation 
may be that the low reading at first obtained is due to the 
electrification of the dielectric (and this will specially be the 
case if the insulation is & compound and not India-rubber), 
although the fact of the needle remaining constant for nearly 
a minute tells against this theory. 

A better explanation is that the low insulation is due 
to dampness on the surface of the ends or “trims” of the 
cable ; this at first causes leakage, but by the current from 
the ohmmeter generator, the moisture is gradually evaporated, 
and the insulation consequently improved. 

This trouble may easily be overcome by pouring clean 
boiling paraffin wax all over the trims and back along the 
cable for about 6 inches. If the phenomena is still present 
after this, the cable should be properly tested with the 
reflecting galvanometer and high voltage current, as the 
ohmmeter is at best a rough and ready instrument for getting 
at the approximate insulation of а cable. 

F. Pooley. 


piece of. Elmore tube 
strength, a strong argument in favour of this theory. 


Dumoovlin Copper Depositing Process. 
‘With reference to my letter in your issue of the 28th ult., 
and “Е, A's" letter in your issue of the 4th inst., it is true 


that Alexander Watt believed at one time in burnishing 
with yi 


elding surfaces, and I discussed the matter with him 
both before he took out his patent of 1891, and not long 
before his death. I looked into his matters carefully, as he 
wished me to interest myself financially in his inventions, 
but he had to admit that he had no practical experience of 
the manufacture of г tubes, using soft burnisben. 
Speaking from memory, 1 think he claimed that the use of 
the soft burnishers prevented the formation of bubbles of 


‘hydrogen gas on the surface of the tubes. Mr. Watt was, 


however, not the first to patent this, as there was a e 
taken out practically for the same thing some time before 
1891. 10 “Е, A." is interested in the matter, I will turn 


up my papers and give him the date and number of the 


patent. The conclusion I have come to is, that the action 


of а hard burnisher is to mechanically press out the small 


particles of copper that are deposited into tiny- filaments 
or ribbons, and thus to give copper article a fibrous 
character instead of a crystalline character. If you testa 
rallel to the line of the fibre and 


across the fibre you will find & considerable differenoe in the 
F. 


Jour correspondent * A. F. s discovery of Watt's patent 
does undoubtedly constitute a good anticipation of tbe so- 
called Dumoulin process, but there are earlier anticipations, the 
Elmore's patent, especially in No. 15,831, of 1886, claiming 
burnishers, pressers, rubbers, &., and if these softer 
burnishers possessed any advantages over agate one would 
have expected the patentees to have used them. 

‘Your correspondent has hit the nail very squarely on the 
head in olassing the so-called impregnator a “rubber,” that 
is also the term used in Elmore's earlier patent. 

Wm. Brown. 


[Correspondence on this subject is now closed.—Eps. 
Exec. REv.] © С | 2. 


The Position of Draughtsmen. | 


The truth of the statement made by A. I. E. E. in your 
last issue that the premium pupil is ousting not only 
draughtamen but many other classes of engineers, ів, I think, 
open to question. If by “ousting” your correspondent 
means filling positions which draughtsmen would no doubt. 
prefer to their own I quite agree with him, but this is hardly 
the general meaning of the word. A man cannot be ousted 
from a position he has never filled. 

As the profession of electrical engineering advanoes there 
is a continually increasing demand for men who have under- 
gone а first-class technical training, and this demand is most 
successfully met by the premium pupil. If he has supple- 
mented his experience of from three to five years in the 
shops by a three years’ course at some well-known technical 
college, he will probably have obtained the best professional 
education it is possible to get, | 

А dranghtsman's education on the contrary is confined to 
one or two years in one or two of the many different shops, 
and the rest of his time is spent in copying old drawings 
and adapting them to meet special cases. He has, as a rule, 
no thorongh grasp of the principles underlying the 
profession and is rarely conversant with any but the 
most elementary of engineering problems and calculations. 
He is therefore quite unqualified for the higher branches of 
the profession, and can no more hope to compete with a maa 
who has undergone а special training than the chemist oan 
with the doctor whose prescriptions he dis 

The positions occupied by men who have been premiam 
pupils are usually those for which а draughtsman is not 


. gras, and therefore in no tense of the word can tbe 


ormer be said to oust the latter. 

After A. I. E E.’s” first statement his letter appears to be 
merely a violent tirade, without a shred of argument, against 
premium pupils in general and “truth” in ioular, a 
tirade which is hardly justified by the somewhat flimsy 
excuse that his feelings have run away with him. -— 


| letter, whioh he does not appear to have done. 


Vol. 43. No. 1,004, Мотвмвив 11, 1898] THE ELECTRICAL REVIEW. 701 


It is amusing to compare the letter by“ A. I. E. E. with 
the ifii one by Fact.“ | 
The latter says that the premium pupil at the end of his 
time “gets a comfortable job at а fair remuneration," while. 
the former, on the other hand, says that “the question of 
salary troubles him not at all, and he is quite content to 
work. for about as much money as wou'd keep an ordinary 
individual in tobacco.“ 
“АЛЕ E." goes on to say that pnpils generally take office 
as assistant engineers, here І agree with him, and to the fact 
that for bis abilities he is very often underpaid I also agree. 
This, however, is not ousting a draughtsman. In 99 cases 
out of 160 he would not accept the position of draughtsman, 
and hence he cannot oust bim. | 
I am not talking of apprentices, but at the same time, if 
a draughtsman does get his congé in order to make room for 
an apprentice, your correspondent may feel very sure that the 
draughtsman is not wanted, and that replacing him by an 
ntice affords a good excuse for getting rid of him. 
І suggest to A. L. E. E.“ that he should read Fact’s” 


Trath. 


k 


LONDON COUNTY COUNCIL. 


As will be seen from the following, the most important events of 
interest to our readers, at the weekly meeting of the Council on Tues- 
day, were the telephone question, and the position of the London 
United Tramways Company in relation to the three “ dead " sections 
in the county of London. i 


Lonpon Unmrrmp Tramwars. 


Mr. Новихм4и, on the motion for the reception of the re of 
the Highways Committee, asked the chairman whether the 
United Tram way Company һай undertaken to convert their lines in 
the county to the electric system. . 

Mr. J. W. Buns, in reply, stated that the company had forwarded 
a long letter on the subject, and that he would read extracts from 


it. Proceeding to do во (although he was rather indistinctly heard), 


зе aera observed that the directors intimated that, provided they 
obtain the sanction of the Board of Trade, they were ready to 

шту out the Hammersmith section (conduit system) if the Council 

uid enlarge the scope of its resolution so as to include the Gold- 
hawk Road section in the overhead system, and would extend for 
seven years the purchase-period of the company's tramways. As 
a further matter, the company suggested that the Council should 
sanction the overhesd system on Goldhawk Read section in 
addition to that in Uxbridge Road, leaving the Hammeramith length 
of line out of the question altogether. | 

Commenting вро а reply, Mr. Bern remarked tbat, judging 
from its tenour, did not seem much prospect of the company 
camying out the work. At the same time the Highways Oommlttes 
had yet to consider the whole of the contents of the letter. 


Tas TerLEPHOMB SERVIOR. 


circumstances whatever would a license be granted to the New 
Mutual Company, or to any other new company; that he could prono 

information as to whether the Post Office would est an 
eficient exchange within the Manchester area; that no license 
granted would extend beyond the year 1911; that he could give no 
promise tbat if the Manchester Corporation were to establish a tele- 
phone service of its own the Post Office would in 1911 purchase it at 
& fair valuation, but that probably if the were to promote 
a Bill with that object Parliament would see that the Corporation 
should suffer no injustice; that he could not say whether the Post 


Office would next nein promote а Bill to empower munici- 
palities to create telephone exchanges under authority conferred by 
provisional orders ; but that the 


Government after considering the 
report of the Select Committee on Telephones would no doubt bring 
forward proposals for such legislation as it deemed fit to give effect to 
those of the recommendations of the Committee as it might adopt. 
The Highways Committee farther reported that: “There is, in our 
opinion, urgent necessity for the establishment of a telephone service 
for the London district 


Postmaster-General to the Manchester deputation, that there is some 
doubt whether the Post Office will at once, as it has power to do, 
establish this competing service. It is now too late for the Council 
itself to ask in the ensuing session for powers to establish a London 
telephone service, and should the Government fail then to introduce 
a general Bill to enable lceal authorities to establish services 
for their respective districts, either alone or in combination, the 
matter will be very seriously delayed, and, of coarse, the period 
within which the local authorities can expect to recoup some portion 
of the outlay will be shortened, and may render it impracticable for 
them to undertake the service.” The Committee recommended that 
а letter should be forwarded to tke Postmaster-General embodying 
the views above quoted, and pointing out the urgency and desirability 
of a decision being promptly arrived at by the Government as to 
whether the Post Office should establish a competirg tlephone 
service. This recommendation was unanimously adopted. 

Dr. CooPza, be fore the adoption of the recommendation, asked the 
chairman of the Highways Committee whether it was a fact that the 
Corporation of Glasgow bad received a license from the Postmaster- 
General, and, if so, why Glasgow should have powers which were 
refased to the London County Connell. NP * 

Lieut.-Col. Fosp said that it was a public scandal that those 

in trade and commerce should be deprived of a reasonable 
Mr. J. Вия aply, state, | 
.J. W. Вини, in the course of a long reply, stated that he could 

поб answer for the reasons which governed the. Postmaster 
Glasgow had succeeded, but во far as L:ndon was concerned they 
had not made any advance. The delay inthe matter was a serious 
thing for London. It was five years since the Council had devoted 
attention to the matter. Since then they had parsisted in the direc- 
tion of obtainin реа but, аз far as tbe company was con- 
cerned, London affiicted with a bad se:vice, ruinous charges, 
and limited users; and they had insisted frum the first that the 
killing of competition by the Post Office authorities had been the 
cause of all the troubles. The report of the Select Committee on 


Proceeding, the speaker said that London being punished by 
no less than £50,000 a year in regard to the telephone service. The 
rental was only from 10 to 12 guineas in the provinces,as against £20 in 
London, where some £50,000 to £60,000 per annum was paid more than 
they ought to have to do. The company, in order to secure & monopoly 

purchased the undertakings of 13 companies, and on going into 
figures, the speaker found that London had to pay the dividend on 
the watered capital oont equent upon the purchase. The company 
declared that the Council had refused to consent to an unde а 
ve the 


verpool, and elsewhere, of a service 
at £10 10s. per annum, and of the рәте of a 1ental for the use of 
the streets to the extent of 5s. for each subscriber, 104. for each large 
junction box and 5s. for each small jurction box. The Oouncil had 
asked the oc mpany to do the same ір Lr ndon, and then they would 
фара н business. If the terms in those cities теге m 

only asked for moderate terms for London. In conclusion, Mr. 
Benn stated that all ble pressure would be brought to bear 
upon the Postmaster-General in order that London might have an 

service at an carly date. 


LIGHTING OF CINBMATOGBAPH LANTERNS. 


5 In оаза са Mir ера 5 the Mig the haria 
omm reporte considered the question of revising 

lations respecting the use of cine raph lanterns in premises 
licensed by the Council for public entertainments. The Committe: 
stated that the chemist, at er conferring with the chief officer of the 
Fire Brigade, the architect, and some of the principal makers of the 
lanterns, had drawn up revised ons which the Committee 
thought the Council should substitute for those now in force. Among 
свег качан which the Council adopted, the following may be 
mentioned : — 


hich 
light and the condenser. This shutter shall be immediatel d 


in the event of any 5 or stoppage of the film 
raised when the film is in motion for the purpose 
2. 


arc light shall be adopted as an 
for securing safety in an electric 
observed. Ether and other inflammable liquids 
ployed under any for producing light. 
If limelight be used in the lantern the general regulations for its 
safety, which are issued by the Oouncil, shall be complied with, and 
any additional precautions which the Council may deem necessary 
for securing safety shall also be adopted. The use of acetylene gas 
is not permitted. , ; " 
The space in which the cinematograph stands shall, where possible, 
be illuminated by electric glow lamps; but a miner's safety lamp 
may be substituted, if necessary. No naked gas or oil flames, or 
matches, shall be allowed in the space. The lighting of the hydrogen 
D 
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ш in| the- lantern shall i be accomplished by means of an electric Electrical Wares Exported. 
g т. И . 
Loans ғов WORKS. Warr Бирма Nov. 8TH, page Wr Expn Nov. 8TH, r^ 
It was resolved, on tbe recommendation of the Finance Committee | | 
to lend £10,490 to the Hampstead Vestry for additions to the plant Аме... 20 0 ләм 4464 0 
at Lithos Road generating station, and £6,780 to the Islington Vestry п Ё. "' 190 0 Boul y Š й . 17 0 
for electric lighting purposes. As, in cach case, tbe repayments will 5 (ME WC SX. Brisbane Ф 
be spread over 42 years, the Council decided to inform the two Ап und ves . 830 0 | Calcutta af 60 0 
authorities that it would not sanction the raising of any loan to re- Bangkok = . 44 0 Care Town : 60 0 
place the plant and machinery which may be necessary during the Bo ne ven "938 0 Colombo e 226 0 
currency of the loan, and that renewals wculd bave to be provided Busi € vee. "' 116 0| Durban $ 775 0 
out of a sinking fund or from maintenance account. еп 7 Te g nat 13 0 | Bast ses see 5 351 0 
» » s London T 
Calcutta .. 328 0 | Gothenburg. Teleg.mat. 22 0 
TTS Oape Town 248 0 burg . —. 120 0 
нанг АЙ 7 39 0| Madras TOU 750 
Р 0 - " * 0 
LEGAL. Demarara . 15 0 —E o 
Durben ... 271 0 | Melbourne. Teleg. mat. 491 0 
Gothenbarg " 0 | Montreal беа . 123 0 
Boron, Евинон, anD BULWEB v. THE ALEXANDRA PALACE Hiago ° 55 о Amir be „ 26 x 
Erxzormio RarLway. Launceston : 19 0 Rio de Janeiro ... 65 0 
AT the Wood Green County Court on 8th inst., bis Honour Judge yttleton . 0 | Bt. Petersburg ... . 90 0 
Edge, Q.C., bad before him tbree actions for damages for personal MM ee aes ess 112 8 n e ге 0 
injuries arising out of the accident оп the electric railway in the уа ane MESE ie era “ „ 470 0 
Alexandra Palace топла on Whit Monday last, when several pas- M "Шош Teleg.cable 601 0 bonis dato 63 0 
Mee шанаа Montreal — ..  .. 93 0 | Bydney . .. 2. 655 0 
sg yeas Ue Naples 450 0 | Wellington 949 0 
Mr. Davirs ap for the first plaintiff, Mr. Boyce, a clerk, Phiad 55 т " 522 0 
who claimed £20 5s. His case was that he and his wife were pas- P К ЕНЕ а MEE ohama e. 2,2 
sengers in a car on the railway which was descending the slope from ort кг ves : 6 0 
the Palace to Wood Green. The car ran away at a great speed, Bhanelht leg. mat. 5 о 
covered the whole length of the line іп а very short space of time, 8 g #1 82 0 
and smashed into ancther car standing at the end. They were mgapore AM T. 
seriously injured. Stockholm g. mas... 8 
His Honour gave judgment for the amount claimed, with costs. tockh 9 ета 
Mr. WimpsoB appeared for the next plaintiff, а Mrs. French, who B 1 .mat, 612 б 
had been paralysed since the accident. She claimed £10 damages. ellit aes eee 795 
His Ноноов, in giving ber judgment, with ccsts, thought the claim Wellington 1. 2 70 0 
w moderate for apen осем раде nd pu T " Teleg. mat. 2470 0 
. WINDSOR also represen o ulwer, а w Se 
claimed £20 for the nine days he was incapacitated through the Total £11,274 0 Total £9,008 0 


injuries be sustained. 
The Јорав thought £10 would be sufficient in this case, and gave 
plaintiff judgment for tbat amount, with coste. 


Winnt v. MATTHEWS. 


Brors Mr. Justice Lawrence and а special jury in London on 
Tuesday, plaintiff, a young man, secured a verdict for £300 against 
defendant, who was responsible for injuries suffered by him in January 
last. It was stated that defendant was erecting electric light standards 
in Chalk Farm Road, and one fell on plaintiff's foot and caused such 
ee as required 16 to be amputated. Не was laid up for over 
15 weeks. 


BUSINESS NOTICES, &c. 


Alleged Perjury.— On 4th inst. John Limbrey Higgs, 
of Delahay Street, Westminster, a d before Mr. Lushington, to 
an adjourned summons charging with having committed perjury 
in bis examination in respect to the liquidation of the I E 8. 
Accumulator Company, of which he was a director. Mr. Horace 
Avory and Mr. G. A. Scott supported the summons; Mr. Obaries 
Mathews and Mr. B. Denpiss represented the defendant. It is 
alleged that in December, 1893, tbe defendant agreed to purchase the 
patent cf an electrical accumulator for £2,000, and promoted a 
company to provide the purcbaze money. A sufficient sum not being 
tubecribed, in May, 1894, he mortgaged the patent license to a Mr. 
Walton for £1,200, and subsequently sold the license to the I.E.8. 
Accumulator Company, of which he was a director, for £2,000. This 
company went into voluntary liquidation, and it is alleged that in his 
examination as a director, in order to justify bis sale of the patent to 
the company, he falsely swore that the mortgage was paid off prior 
to August, 1895, when in fact 16 was not paid until ber, 1897. 
Further formal evidence having been given, the summons was 
adjourned for a fortnight. 


Announcement.—In our last issue we referred to the 
liquidation of the British Incandescent Electric Lamp Company. 
We understand that the company is merely winding ор voluntary 
for the purpose of reconstruction, this being necessitated by the want 
of additional capital. The works at Willesden Junction are being 
extended and larger plant put down to cope with increased business. 
The new company is known as the New British Incandescent Elec- 
tric Lamp Company, and its registered office is Suffolk House, E. O. 


Books Received.—“ A Middle Algebra,” by Wm. Briggs 
and G. Н. Bryan. W. B. Clive, University Correspondence Oollege 
Press, London. 38. 6d. 

" Electrical Engineeiing for Electric Light Artisans and Students,” 
by W. Slingo and A. Brooker. Longmans, Green & Co., London. 128. 


Foreign Goods Transhipped. 


Bydney. Telep. mat... 20 0 | 
Trinidad " .. 15 0 
Total £35 0 


Bankruptey Proceedings.— Under the failure of Jacob 
Geetman, otherwise Jacob Goodman, gas and electrical fittings 
dealer, recently mh le, on business at 48, Commercial Street, E., as 
J. Goodman & Co., the bankrupt attended at the London Bankruptoy 
Court last week for his public examination. He has filed accounts 
showing liabilities £3,850 15s. 8d. against assets consisting of £4,000, 
shares in J. Goodman & Co., Limited, which has been wound up in 
voluntary liquidation. The evidence of the bankrupt showed that he 
came over from Germany in 1889, and was in employment until 1893, 
when without capital he commenced business at 3, Broad Street 
Buildings, as the Victoria Lamp Maintenance Company. After 
trading there for 16 months he altered the business to J. Goodman 
and Co., electrical A ода, and shortly afterwards, having inherited 
about £500, to that of gas and electric fittings dealers. He subee- 
quently removed to 20, New Broad Street, and from thence to 48, 
Commercial Street, E., where he traded until last April. The business, 
which was then insolvent, wasin that month converted into a private 
company styled J. Goodman & Oo., Limited, the debtor 
appointed as mana director at a weekly salary of £5, an 
receiving 4,000 £1 es inthe company. The company undertook 
to discharge the outstanding liabilities but was unable to do so, to 
which fact, combined with loss on the trading and lack of 7 
the bankrupt ascribed bis failure. The examination was conclu 

The first geris ee creditors in the failure of Olaude Vautin, 
metallurgist, will held at Bankruptcy Buildings, Carey Street, 
E. C., on November 11th, at lla.m. The public examination will take 
place on December 6th, at 11.30 a.m. 


Dissolution of Partnership.— Messrs. R. O. Wright 
and T. J. Palmer (Pasel O. Wright &. Oo., electricians, electro- 
metallurgists, &c., Blackburn and Darwen) have dissolved 
by mutual consent. Debts will be attended to by Т. J. Palmer. 


Liquidation Notice. —AÀt a meeting of Messrs. Easton, 
Anderson & Goolden, Limited, held at Broad Sanctuary Ohambers on 
October 28th, 16 was resolved that as the company cannot, by reason 
of its liabilities, continue the business, that it be wound u 
1 Mr. W. B. Pest, 3, Lothbury, E. O., was арро 

quidator. 


The Boilers at Hull Electricity Works, — The 
Lancashire boilers for this station, which we described in our last 
issue, have been supplied and erected by Messrs. Tinkers, Limited, 
of Hyde, near Manchester. Each boiler is 30 feet long by 8 feet 
diameter, and is designed for a safe working pressure of 150 lbs. 
per square inch. These boilers are stated to embody all recent 
mprovements, and are furnished in the most complete manner with 


the reliable fittings and mountings, and are generally fully up to 
the standard of excellence for which Messrs. Tinkers are so justly 
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renowned. Since erecting the above boilers, Messrs. Tinkers have 
received a at order for an exactly similar plant, eviderco that 
the are satisfied with the manner in which they have 
carried out their part of the contract, and also with this type of 
boiler for electric light purposes. 


Change of Address.—Messrs. Le Oarbone announce 
that on and after the 11th inst , their address will be 36, Lime Street, 


Copper.—The effect of the gradual depletion of the stock 
of copper, brought about, says the Financial News, by the almost 
continuous excess of deliveries over supplies, is most signally shown 
by the fact that the price of g.m.b.’s and standard copper per ton 
has now reached a higher point than has been touched for many 
years. The statistics f hed by Messrs. Н. R Merton & Co. 
show that the deliveries in October totalled 19,585 tons, while the 
supplies only reached 17,200 tons—a difference of 1,785 tons—and 
the stock in England and France and afloat thereto is thus brought 
down to 25,798 tons against 27,583 tons at the end cf September, 
and against 34,389 tons on October 318, 1897—a decrease on the 
year of no less than 8,591 tons. Tho price has accordingly risen to 
£54 15s., which marks an advance of £2 8s. 9d. on the month, and 
of no less than £7 on the quotation at the end of October, 1897. The 
supplies from North America are decidedly below the monthly 
average for the past year, and are 1,307 tons below the September 


Cut-outs.— Messrs. Williamson & Joseph, Limited, of 
Northampton Grove, Oanonbury, N., have acquired the sole license of 
the well-known Prentice patent automatic cut-outs. 

Disclaimer.—Mr. A. E. Bennett, Examiner to Oon- 
solidated hone Company, Coventry, writes to point out that the 
reference to Mr. A. E. Bennett in Messrs. Williamson & Joseph's 
announcement in our last issne, does not refer to him. 


Dividend.—A first and final dividend of 1s. 104d. in tte 


£ is ble on November 17th аё 3, Grimshaw Street, Burnley, in 
the ure of J. Fletcher and J. A. Hirst (Fletcher, Hirst & Oo.), 
electrical and mechanical engineers, Burnley. 


Electric Power Transmission in Russia.—A central 
power station is being established at the Ischora shipbuildirg and 
engineering works at Kolpino, Ruseia, not rs for the electric 
lighting of the works, but also for the electrical operation of the 
cranes and the machine tools, &c. 


Electricity for Mines Drainage.—The South Stafford- 
shire Mines Drainage Commissioners have considered in committee the 
new scheme of electric ушр by the general manager and 
engineer (Messrs. E. Howl and E. B. Martin) and it has been 
decided to negotiate with the British Electrio Traction Company, 
Limited, which has undertaken the Black Country electric tramway 
scheme. 

Fjre.—The fusion of an electric wire is supposed to have 
originated an outbreak of fire in a draper's shop at 51, Stratton 
Ground, Weetminster, late on Saturday night. 


Fire Alarms.—The Brentford District Council has 
resolved to terminate its contract for electric fire alarm supply with 
Messrs. Stewart & Moore. The dispute between the parties is who 
shall bear the ex of false calls during the time the wires are 
under the control of the contractors. 

The Newport (Mon.) County Borough Council has been considering 
the subject of electric fire Arma for the streets, and such a system 
is to be uced. 


Catalogues, &e.— Mr. James Pitkin, of Red Lion Street, 
Olerkenwell, has issued descriptive pamphlets of his ammeters, voit- 
meters, and recorders, which have been supplied toa large number 
of electricity works in this country. Recording instruments are 
an absolute necessity in every central and sub-station, as correct 
records of the variations are moat essential from every point of view, 
The Holden hot-wire recording voltmeter and ammeter, also the 
dead-beat magnetic recording ammeter for direct currents, are illus- 
trated and described, prices being also mentioned. 

Messrs. Flather & Bon, of Park Electrical Works, Leeds (whose 
London and Southern Oounties representatives are Messrs. E. H. 
Gudgeon & Oo., of 85, Finsbury Pavement, E.C.) bave issued a list 
of their continuous current dynamos and motors, giving specification, 
tabulated details and prices, also the Flather enclosed continuous 
current motor. ; 

Messrs. Drake & Gorham send us a copy of their latest cata- 
logge of electric lighting plant, brought up to date. By means 

& thumb index reference to the various sections of tbe cata- 
logue is made easy. The plant and accessories described compri«e 
boilers, steam, gas, and petroleum engines, continucus current 
dynamos, D.P. storage batteries, the Neville automatic accu- 
mulator switch, for which the firm are sole agents in this country, 
belting, cables, and wires. There are numerous types of switches 
for various kinds of work, measuring instrumente, incandescent 
lampe, and a large number of other articles for ове іа con- 
nection with electric lighting installations. Particulars are given 
of the Jandus lamp, the sale cf which we understand is iccrasicg 
very rapidly, and this has necessitated still further extensions in the 
offices and staff to cope with the orders. The catalogue will be useful 
for electricians and the trade generally, while there are also special 
features of interest to architects, clarks of works, and others, as there 
are stated the approximate initial outlay necessary in lighting country 
houses, and aleo particulars as to the working costs. Specimen 
estimates for 50 and 100 light private installations are found among 
various other useful matter. 


EET | 


| 


Hart's Patent Automatic Flash and Search Light.— 
This ap is arranged and operated so that a powerful beam of 
white or coloured light can be caused to trace out avy desired path, 
whether a simple circular one, or one of a complex nature, such, for 
example, as that represented by the curves seen on the back of 
& watch. The apparatus is entirely automatic in its action, and, 
being operated by electricity, can be worked from any direct or 
alternating electric circuit, and, consequently, when onoe started it 


requires no further attention, and will continue to describe its path 
for any desired length of time. The stopping is effected by simply 
switching off the current. The apparatus will be found to be of the 
greatest utility as an automatic search light for use on land, on ship- 


_ board, or for coast or barbour defence. For this purpose a large вікз 
of apparatus and a powerful light are employed, and the gearing is 


80 arranged that every part of the harbour, or waterway, is succes- 
sively illuminated by the travelling beam. Again, the apparatus can 
be utilised to detect the approach of a hostile force, or of spies, while 
ап army is encamped for the night; and it can also be applied 
to lightships and lighthcuses, as well as to ocean-going craft of all 
descriptions. One of these new search lights, shown in the illustra- 
tion, was exhibited on the great wheel at Earl's Court during the 
1898 exhibition, and pro its beam of light through a complex 
„tuch as that before mentioned, and was found to successively 
laminate almost every part of the exhibition grounds; it was also 
plainly visible for а great distance outside of the grounds, aud thus 
poroa itself to be a great attraction. The apparatus is capable of 
ing used for displaying in shop windows for decorative 
illuminations and a variety of other purposes; it should also be found 
useful for producing startling light effecta on the stage, being fitted 
with clear or coloured electric lamps according to requirement. In 
the absence of an electric circuit the E can be operated by a 
clockwork or other motor, the light in this case being obtained by oil 
or by oxy-hydrogen or other gas. Messrs. Niblett & Butherland, of 
61, Chandos Street, Strand, have the matter in hand, and havea work- 


ing model on exhibition in their showrcome. 


India-rubber.—Messrs. Jackson & Till’s November 1st 
statement of stock of Indis-rubber in the United Kingdom shows 
that this year the total is 2,126 Ibs. against 1,116 Ibs. for 1897, and 
1,875 lbs. for 1896. The prices for November this year are higher all 
round than in the same month of the two previous years. 


A Liverpool Journalist's Error.—Messrs. R. W. 
Blackwell & Co. stand on their defence in the Liverpool Post of 
November 8th. A writer on the staff of that paper has been making 
а comparison of the Glasgow aud Liverpool electric tram systeme, 
and while praising the former very highly, he speake in anything but 
congratulatory lauguage of the latter. From his remarks it is clear 
that he is a stranger to his subject, otherwise be would not have said 
that the contractor for the overhead werk at Liverpool had had no 
previous experience in this class of contraction. Tae statement ie, 
of course, calculated to harm the firm locally, therefore it is nct 
surprising that they refute the charge of inexperience. Everyone 
who knows much about electric traction work in this country is well 
aware of the fact that Mr. R. W. Blackwell and his partner, Mr. 


_ Philip Dawson, have had a very wide connection with electric tram- 


way enterprise both at home and abroad. 


Main Box Explosions. — Two main box explosions 
occurred in the Strand, outside Messrs. W. H. Smith & Sons’ establish- 
ment, on the 6th inst. 
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Lamp Fittings.—The Edison & Swan United Electric 
‘Light Company are now supplying a fitting, as shown in the illustra- 
tion, which has been specielly designed for use with high candle- 
power lampa (200 and 300 O.P.) It is claimed to be particularly 
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oil 


suitable for outside and shop window illumination, the globe canier 
being во arranged that the internal part of the fitting is not affected 
by the weather, whilet the uppermost hood can be adjusted to allow 
of sufficient ventilation. А 


New Premises.—Mr. R. Plummer is about to open 
premises in Leyland Arcade, Lord Street, Southport, as an electrical 


e ; { > 
| Moesrs. Chovell Simons & Co. have opened premises in Castle 
Yard, Richmond, as electrical engineers. 


Paris Fire Alarms,—It is stated that the ial lines 
of fire alarms in Paris comprise about 60 miles of telegraph and 
140 miles of telephone wires, while there are 401 public telephone fire 
alarms and five electric. There are 310 alarms belonging to 
private individuals or business firms. 


Release of Trustee—The London (Gazette contains 
notice of the release of trustee on ie ged 27th (Mr. H. L. Price, 
of Manchester) in the matter of E. H. Berry (E. H. Berry & Pope), 
electrical engineer and contractor, Burnley. 


The Society of Model Engineers.— Under the for- 
going title, a new scciety has been formed, having for its objects the 
discussion of matters relating to the construction and working of 
model engines, dynamos, motors, steam and electric Jaurckes, tools, 
and small mechanical and electrical apparatus gener ally. Tho first 
meeting took place on November 2nd, at the Memorial Hall, 
Farringdon Strect, E. O., Mr. Percival Marshall A.I.M.E., pre- 
siding over a gathering of about 50 members and friends. А Lumber 
of interesting models were exhibited on this occasion, including some 
small locomotives, a model gas engine, а small high-speed vertical 
engine, and a variety of model dynamos and motors, reveral of the 
latter being shown at work. The annual subscription to the society 
is 10е. Gd., and the secretary, Mr. Н. Sanderson, The Mount,” 
Aan W., to hem applications for membeship should be 
addressed. 


Wigan Exhibition. — In connection with the Wigan 
Exhibition some of the public streets are lighted by electric атс 
lamps. For lighting the hall there are eight arcs and 100 incan- 
descents, Among the exhibitors are the British Blahnik Arc Light 
Company, of London, who show various types of arc lamps, including 
the Borland scissors lamp, and their own newest type double carbon 
50-hour lamps. This exbibit also includes а 200-light dynamo, 
driven by sn Eclipse gas engine, and an enclosed motor, as 
well as various switch and fuseboards, Mercier's mining belle, 
transformers, search lights, &c. The exhibition remains open 
until December 7th. 


ELECTRIC LIGHTING NOTES. 


Aylesbu . — The District Counoil bas appointed 
Mr. Е. Н. Medhurst to report on electricity. 


Belfast.—The electrical engineer has been authorised to 
advertise for tenders for additional plant required at the new 
station, and to arrange for the lighting of the Whitla Street fire 
station by contract, the committee not being in a position to compete, 
or desirous cf competing, with the local firms in executing such work. 


M. H. Kilgour (borough elec'rician). 


Bermondsey.—Notice of the application of the Vestry 
for a provisional order appeared in the London Gazette last Friday. 


Bexley.—The new large Lunatic Asylum of the London 
County Council at Bexley, is being electric lighted by Edmundsons, 
Limited, under the superintendence of Mr. G. T. Hine, architect, 
and Mr. A. A. Campbell Swinton, consulting engineer. There will 
be some 3, 200 electric lamps and electric generating plant of 300 
kilowatts capacity, As the area covered is very considerable, the 
ср system of distribution is being employed, with 200-volf 

mpe. TRE 


Bloemfontein.— The Town Council of Bloemfontein 
bas, according to the Standard and Diggers News, decided to acoept 
Meisrs. Reunt & Lenz's (Johannesburg) tender for the installation 
of electric light for the town at a cost of £17,405, payments to 
extend over to the year 1901. 


Bournemouth.—The Bournemouth and Poole Electric 
Light Company's request for c.nsent to their proposed application 
for a provisional order has been referred to the General Purposes 
Committee. Meanwhile the Council has fixcd upon an area for 
supply under the order it proposes to promote for a municipal 

t. 


P | 

Bow.—The Vestry has decided to defer the question of 
electric lighting at the baths in Roman Road until the Poplar Board 
of Works announce their charges for supply. The Board of Works 
engineer is at present preparing specifications, and current may be 
supplied in about 12 to 16 months. 


Bromley.—The Electric Light and Power Jompany; 
Bromley (Kent) will shortly be in a position to provide 

energy for the ретро of supplying the new illuminant in the town 
and district. . J. C. Gamlen is the resident engineer. The elec- 
tric lighting station requires a shaft (which is now being built) 
tocompleteit. A great deal of the plant is in position; cables have been 
laid almost throughout the entire district which it is proposed to 
supply, and within the next month or six weeks the Electric PR 
Company will be in full swing. Already several private inst 
tions bave been supplied with power by the company. 


Cardiff.—At a meeting of the Cardiff Governors under 
the Welsh Intermediate Ednoation Act, it was resolved that the new 
buildings be lighted by electricity, and that the tender of Mr. 8. Е. 
Walker to make the installation for £465 be adopted. 


Cheltenham. — At the municipal offices on November 
4th, Lieut.-Ool. A. C. Smith, R. E., Local Government Board 
Inspector, held an inquiry regarding the applications of the 
Town Oouncil for sanction to borrow £17,000 for. 
of electric lighting. Among those present were Aldermar 
Norman (chairman of the Electric Light Committee), and Mr. 

The town clerk stated 
that up to the present time the Corporation had borrowed £68,152 at 
various peri: ds for electric lighting purposes, and had spent £64,107, 
leaving a balance of £4,045 applicable to extensions and r 
sanctioned in the last loan in February of this year. Owing to the 
demand for electric light it was necessary to make further extensions. 
Alderman Norman then gave some statistics relative to the progress 
of the electric lighting of the town. Daring the year 1895-6 they 
sold 47,700 units, the gross receipts being £1,050; the next year the 
figures were 90,300 units and £2,040; the following year 140,600 
units and £3,215; and that of the current year he estimated at 
204,200 units and £5,020. The first year there was a deficit on the 
working expenses of £622, but the next year there was a surplus of 
£54, which was increascd the % tha’ to £1,262 ; and this year 
the surplus would be about £3,000, su 
interest and amount required by the sinking fund. In the first year 


there were only 19 customers, on October 24th last there were 269 
customers with 17,400 8-candle-power lamps. For street illumina- 


tions 131 arc lamps were in use, and, compared with other towns, the 
financial success of the electric light in Oheltenham was very great. 
Mr. H. Kilgour then stated that if the steady increase of the past 
two years were maintained, and he had no doubt that it would be, 
the present works would be unable to cope with the demand. 


Derby.—Mr. Wilmshurst, the new electrical engineer, 
entered upon his duties on October 31st. Several small extensions to 
mains bave been agreed to conditionally. | 


 Diss,— The District Council has agreed to the request of 
the Suffolk Electricity Supply Oompany for crossing the streets with 
their wires to supply current to consumers. 


Dreghorn,— Messrs. Kenneth have had plant fitted up at 
their Mongomeriefield Oolliery, Dreghorn, in order to provide an 
installation of the electric light for their brickworks, oolliery, and 
. in the village. The current was turned on 


Dublin.— There was a brief failure in a portion of the 
street and private lighting on Saturday last. 


Durham.—The City Council held a special meeting on 
Monday to consider the desirability of applying for a provisional 
order. A report by Mr. Hawtayne recommended the installation of 
& plant of 360 kw. capacity at first, the low tension direct current 
system to be adopted. The total cost fora plant of the capacity of 200 
kilowatts, which would meet the requirements of the city, he estimated 
at £17,350 ; a plant of 350 kilowatts, which he considered it would be 
the wisest to instal, would cost £2,000 more, making a total of 
£19,350. Ata charge of 53d. per Board of Trade unit, he estimated 
а gross revenue of £2,956 128., and this, with the working expenses 


cient to pay the whole of the 
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amounting to £1,767 10s., would leave a gross profit of £1,189 24. 
The repayment of capital and interest at 5] per cent. on £17,500 
would amount to £918 15s., which would leave them a net profit of 
£270 75. on the smaller scheme. If the larger scheme were adopteó 
the working e 
and the net profit £112 17s. 

The Sedgefield Asylum visitors, in their report to the Durham 
County Council on November 10th, reported that they had determined 
to instal electric light in the dining hall, the east and west wings 
of the main building, and in two of the principal wards. Arrange- 
ments had been made with the Corlett Electrical Engineering 
Company, Limited, for carrying out the work for £1,638. The 
contract was approved, and the seal of the Council affixed. 


Farnham.—The District Council has deferred considera- 
с аллы д from Mr. F. Warden-Btevens on electric lighting until 
y 


Hampstead.—The Vestry have requested their Finance 
Committee to consider the question of providing a reserve fund for 
the electric lighting scheme of the pariah. The Lighting Committee 
has recommended that this shall be done out of the profits of the 
installation, which are about 10 per cent. on the capital borrowed, in 
order to provide for e ч rapis of кк: ie - 
There was a partial failure e Vestry's private lighting 
Saturday night. ` 


Hartlepool.—The Corporation's notice of application for 
а provisional order is filed in Tuesday's London Gazette, 


Heekmondwike.—The District Council have decided to 
take the advice of an electrical engineer with a view to putting down 
a plant for public and private lighting. There are 28 applications 
for the I but for the present the Council will not go beyond 
taking the advice of an expert. A Committee has been appointed to 
overhaul a detailed report on a scheme proposed half a dcsen years 
ago, when the town decided against it. 


Heston-Isleworth.—The District Council on Tutsday, 
on the recommendation of its Lighting Committee, 1esolved next 
year to apply for an order to light parts of their district by elec- 
tricity. It was openly stated that this was intended to ckeck all 
proposals by private companies. 


Hull.—A Local Government Board inquiry, re applica- - 


tions to raise loans, was held on 1st inst. The sum included £28,000 
` for electric lighting purposes, and £4,103 for the purchase of tite for 
dust destructor. 


Islington.— The vestry clerk, Mr. W. F. Dewey, read 
a letter at the last meeting of the Vestry from the clerk to the London 
County Council referring to the London Overhead Wires Act. The 
Council inquired whether the Vestry had appointed any inspectors 
under the Act, and whether any steps had been taken in regard to 
the question of enforcing the bye-laws made underthat measure. In 
the event of any action having been taken, the Council desired to be 
furnished with particulars of the cases for the information of the 
Highways Committee. It was decided to refer the matter to the 
Works Committee, with 
Vestry, Mr. Stonelake w 
shoul 


from Highbury Corner al Oanonbury Road and New North Road, 
in order that the Islington on may meet the electric lighting 
being at present carried out by the Vestry of Shoreditch as far 


ary of that parish. 


Lambeth,—The South London Electric Supply Corpora - 
tion has not yet completed its own installation, but, pending such 
completion, a supply for lighting certain premises is obtained by 
contract with another electricity company. e consumers who are 
availing themselves of such supply in Brixton, Lambeth, and Tulse 
Hill were last week inconvenienced by a failure, the lights being out 
for about a couple of hours. A breakdown ofa transformer is tho 
alleged cause. 


Larne.—Mr. M. Greeves Smyth, manager of the Larne 
Electric Light Works, Limited, writes as follows :—“ My attention has 
been drawn to a note in the issue of the Егиствіслг, Review, dated 
October, 28th 1898, referring to a failure of the electricity supply in 
Larne on the 21st ult. The note is misleading; for the failure was 
buf a partial one, and the streets were not left in total darkness. The 
cause was a hot bearing upon one of the alternators, which necessi- 
= the shutting down of a pair of feeders for a very few minutes 

y^ 

Leyton.—The District Council has resolved to extend the 
mains viá Ley g Road to Bushwood Road at a cost of £650. 


The additional is now in operation at the electricity works, 
and the new engines are now nearly ready for running. 


Lincoln.—The City Council has resolved to make appli- 
cation to the Local Government Board for power to borrow an 
additional £10,000 for electzic og Eu pees. t is stated that about 
four miles of cable have been laid, and that the light will be available 
in a few weeks at most. To meet the demands of the citiz2ns, the 
- Council finds it already necessary to extend the milesge to about 10, 

er from 5,000 to 18,000 8-C.P. lamps. Hence the proposed 
in expenditure. 
. Llandudno,— The electric light was switched on for the 


. first time at Llandudno on Saturday by Mr. Т. T. Marks, the chair- 
man of the District Council. Amongst those who were present at the 


Р 
s would be £1,820, the gross profit £1,136 12s., 


` mittee, 


inauguration were Messrs. W. Н. Preece, O. B, the chief electrician of 
the General Post Office, and A. Н. Preece, consulting engineer for the 
wok. The works have already cost £25,000, and it is estimated that a 
further expense сї £5,000 will be involved. 


to thes 
supply te tha City. With regard to the lamp failures, the number is 
more than double what was the case in the previous year. The pro- 
pus of group failures and single lamp failures has immensely 

d during the last year, and it is said to be due to faults in the 
insulation of the cables. The company has taken steps to remed 
these defects. The electrical engineer reports an improvement in 
the ccntinuity of the electrical supply to private consumers. At the 
end of 1896 ее wss the equivalent of 247,785 lamps of 8-candle- 
power in the company’s system of supply, while at the end of last 
year this number was 296,012—equal to an advarce of about 19 per 

t. | | 


cen 
The Oourt of Common Council last week referred the application 


of the Metropolitan Electric Supply Company, Limited, fot a 
rovisional о for the supply of electricity the City to the 
Committee. 


Longton.—The usual notice of application for a provi- 
sional order is filed in Tuesday's London Gazette by the Corporation. 


Maidstone.—Tho Electric Lighting Committee of the 
Orban District Council repcrted at a meeting held cn Wednesday, 
that they had had an interview with Mr. Manville,and bad thoroughly 
discussed and considered with him the question of the erection of 
combired electricity supply works and dust destrüctor for the 
borongb, and had come to the conclusion that it would not be ad- 
visable to advertise for designs and schemes as previously decided, 
and they now recommended that Mesers. Kincaid, Waller & Manville 
be instructed to draw up a report and scheme for carrying out the 
work, and also ad on the most suitable site. The committee's 
recommendation was 


Manchester.—It is stated that on 8rd inst. some of the 
electric light cables in Pall Mall fused under the pavement. The 
subsequently laid about five yards of new 


The Oorporation electric light installation is stated to have 
collapsed on Wednesday afternoon about 4 o'clock, and gas had to 
be used instead. 


Matleck Bath.—The Urban District Council will do 
nothing in regard to provisional order this year as it is tco late 


Middleton.—The Council is advised by its expert to pro- 
ceed with the powers granted under ita provisional order. Great 
extensions have been going on at the gasworks, and it is propcsed 
that he re the electric supply works should be erected. It is estimated 


that the necessary plant and building would cost £19,900. It is 


further proposed to erect a refuse destructor at a cost of £3,500, and 
also to so construct the plant as to make it suitable for the supply of 
power to the new tramways company, if trams could be agreed upon. 
Altogether, it is proposed to borrow £33,500 for the works, 


Mother well 5 meeting of the Town Council 
was recently held to the question of laying down an installa- 
tion of electric light witbin the burgh. The Committee submitted a 
rt by Prof. A. B. W. Kennedy. The total i hes expenditure is 

ted at over £23,000, the sc providing, for private lighting, 

street 


30 arc lam and 400 32-O.P. ir candescent p for 
purposes, and for power for mechanical purposes. e report was 
ор ° d 


Newport.—At a recent meeting of the Elcctricity Com- 

e town clerk that the various contractors stated 

that the delay in comple their contracts was caused by pretsure 

of werk, which had accumu in consequence of the engineers’ 

strike. The cffice manager submitted his :epcrt for the quarter 
ended September 30th, 1598, as follows :— | 


| ws зү? sga | i | Bag | d 
3. | Rit a 1333 . | 3 
E t Ag" 85 2 Sus. 8 
29 22522 32 E $54 | fo 
zB 84322 23TH 878 8827 ES 
483 2382 56 3553 23 25 725 FEE 
380 SSS 85 23 $23 | $888 3385 
į Е | E | 85 Е 
| Inc. 99,608 £ s d. & s а. 
| Arc 19,810 
' 282 19,811 44,878 4:454. |906 18 i 948 12 2 
—. d Moreen ee A) 1 M 
Inc. 18,420 
Correspond- Arc 19,758 
ing period — 
lust year 168 18,784 88,178 4C8d. 610 14 5 788 19 8 
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His monthly report showed that the orders obtained for new connec- 
tions were cquivalent to 566 8-C.P. lamps, bringing the total number 


: 
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of lights connected and on order up to the equivalent of 20,640 8-0 P. 
lamps. Tho Dok Street main is to be extended, as Mr. О. D. Phillips 
has decided to take the light at his Emlyn works. Messrs. J. B. 
Btone & Son applied for terms for the supply of electrical motive 
power, avd it has been decided that the charge for current for motors 
duriog the daytime only shall be 2d. per unit. The consulting elec- 
trical engizeer attended, and submitted a report upon the progress of 
the various contracts for the extensions. He stated that the first set 
of plant would be delivered by Messrs. Fowler in the early part of 
next year. The temporary emergency plant would be ready for 
working shortly. The architect for the buildings attended the com- 
mittee, and was urged to expedite matters in connection with the 
building extcnsions. A Palsometer pump is to be obtained for deal- 
ing with tho water likely to ba met with in the excavations for the 
sunk bunkers. An order has been given to the Electrical Construc- 
tion Company for two additional arc lamps, and two sets of trans- 
forming apparatus for stock, at a cost of £78 104, based in the 
contract schedule The town clerk has been authorised to take out а 
new insurance policy for the whole of the plant and machinery at the 
central station. Tae gas company is to be notified to discontinue the 


lighting of the districts to be lighted by arc lamps from March 25th 
next, 


Paisley,—The Town Council is opening negotiations 
with Sir Michael Sbaw-Btewart for the acquisition of from two to 
three acres cf ground to the east of the electric works for the purpose 
of making extensions. 

St. Pancras.—The Vestry has increased the salary of its 
chief electrical engineer, Mr. 8. Baynes, from £600 to £700, and 
T b3 further increased to £800 by two annual instalments 
о i 

Plumstead.—The London Gazette for November 8th con- 
tains copy of the Vestry's application for a provisional order. 

Rathmines.—Mr. Hammond's report on the electric 
. lighting of the township is being printed, and а copy will be placed 

in the hands of each of the Commissioners. 

Rhyl.—The Council will hold a special meeting on 28;h 
inet. to pass formal resolutions in regard to its application for a prc- 
visional order. 


Ross-shire.—Cromartie House was the scene of elaborate 


festivities early this month. The Oountess of Oromartie and Mr. 


Richard Cazencve entertained a large shooting party, and for the 
occasion an electric lighting icstallation was pat down for the pur- 
pose of lighting and decorations. The plant was provided by Mr. 
P. C. Middleton, of Aberdeen. A steam engine and dynamo (12 H.P.) 
were put down 150 yards from the house. The various corridors and 
rooms were beautifully illuminated and decorated, the electrical effects 
being very charming. 

Rotherham,—The District Council has resolved to apply 


for a provisional order. 


Runcorn.— In the London Gazelle for November 4th, 


notice is given of the application to bs made by the Rancorn District 
Council for a provisional order. 


Ryde.—Last week the Town Council resolved that the 
necessary ateps be taken to procure a provisional order for electric 
lighting. 

Sale.—The Di:trict Council has made an application to 
the Manchester Oorporation respecting tho terms for a sapply of 
electric current to Sale, 

Shanklin.—The Town Council have entered into an 


agreement with Edmundsons' Electricity Corporation, whereby the 
latter obtains the electric concession for the town. 


Shoreditch.—The Vestry has decided to lay down about 
180 yards of concentric cable from the Olifton sub-station to High 
Btreet, Shoreditch, in о: дег to balance the pressure between the two 
places at а cost of about £125. 


"a Sleafurd.— A committee of the Tradesmen’s Association 
have sent & petition to tho Urban District Oouncil asking that they 
should appoint а committee to confer with respect to a proposal to 
introduce the electric light into the town. Their wish was acceded 
to, but from the tone of the councillors there does not seem much 
prospect that 16 will be installed. The Gas Company bave just 
intimated that in the first quarter, next year, they will reduce the 
price of gas from 9s. 94. to 3з. 4d. per 1,000. 


Slough.—The proposal to light Slough by electricity has 
поб found much favour with the members of the Urban District 
Council. Several meetings have been held to discuss the question, 
and ultimately it has been decided to refer the matter back for the 
Lighting Committee to make further inquiries. 


Southampton.—The Electric Lighting Commit:ee has 
appointed Mr. F. H. Chaplin, of Portsmouth, electrical engineer, 
аб а salary of £250 per annum. There were 66 applications. 

Stretford.—A Manchester paper says that a public mcet- 
inz will shortly consider an electric light scheme for the district. 

Taufield.—The Urban District Council has decided to 
adopt the Lighting Ccmmittee's recommendation to illumit ate the 
district by electricity, and a contrac: рав been duly eeal:d. 

Teignmouth.—The District Council has discussed the 


question of obtaining а provisional order, and it was agreed to send 
a draft and report to the Board of Trade. 


Trinidad.— Mr. J. Stanley Richmond, who was appointed 
by the Government to make a thorongh investigation of the electrical 
resources cf Trinidad, West Indies, has just returned to this country. 
Mr. Richmond, who has been away seven months, had to investigate 
and report on tbe electric lighting, power, and telephone system of 
the island. It was believcd that these resources had not been effi- 
cient and safe, and Mr. Richmond was appointed to ascertain what 
was required to place them on a satisfactory footing. He has accom- 
plisbed his mission, and has brought home with him a very compli- 
mentary letter from the Governor of the island, Sir Herbsrt 
Jerningham. 


Walker.—The usual notice of application for a pro- 
тівіора] order is filed in the London Gazette of 4th inst. by the Urban 
District Council. 


Warrington.—Me:srs. Fletcher, Russell & Oo.’s new 
foundry, now constructing, is to be lighted electrically, and Messrs, 
T. Lawrie & Oo., of Falkirk, are carrying out the work. The blowers 
and fitting-shop machinery will be driven by electric motors. A 
large generator will be connected to the main engine. 


Wath.—The District Council has resolved to make appli- 
cation to the Board of Trade for a provisional order. 


Welbeck.—For some time electricians have been busy at 
Welbeck making the neceseary arrangements for the introduction of 
the electric light. The whole of the rooms in the Abbey, both above 
and below ground, have been supplied with the new light, as has also 
the long tunnel, 24 miles in extent. The tunnel was lighted up with 
electricity for the first time last week. The arrangements bave been 
carried out under Mr. Watley, the chief engineer. 


West Hartlepool.—The plans for tbe electrio lighting 
station not baving given satisfaction, it has been decided to invite 
Prof. Kennedy to visit the borough, and prove plans for a generat- 
ing station similar to that at Sunderland and at a similar cost. The 
Electric Tramway Company has consented to the Corporation 
utilising the tramway poles for supporting arc lamps. 


Wey bridge.— The U:ban Council has appointed a small 
Committee to consider the draft provisional order of the Electric 
Light Wcrks Ocmpany in respect to the urban districts of Walton 
and Weybridge. 


White: hapel.—The E'ectrio Lighting Committee recom- 
mends the District Board to purchase the premises of Messrs. Ind, 
Coope & Oo., in Osborne Street, at a cost of £18,250, as a site for 
electricity works. 2 


Winchester.—At a meeting of the Board of Guardians 
cn Saturday last, the Visiting Committce reported that they had had 
for some time under consideration the desirability of introducing the 
electric light into the workhouse. They had made full inquiries, 
and were of opinion that the change would be advantageous not onl 
on the score of expense, but also on the score of health and cleanli- 
ness. They bad obtained estimates of the probable кепшге, and 
recommended tbat the lowest tender be accepted. . Councillor 
Goodbody presented a special report, showing that the average cost 
of lighting the house during the past five years bad been £115 
153. 11d , including £2 а year for rent of gas meters. A very heavy 
expenditure had also been incurred for painting and whitewashing, 
much of which would be obviated by the use of the new illuminant. 
The tenders for the installation of the electric light were: Messrs. 
Dicks & Sons (Winchester), £166 ; Mossrs. Fiford (Southampton 
and Winchester), £198 8s. 6d.; Messrs. Gudgeon (Winchester), 
£279 10s. 6d. Мевагв. Dicks's tender was accepted. 


Winton.—The District Council has given ite consent to 
an application from the Bournemouth and Poole Electricity Supply 
Company, Limited, for permission to lay their wires underground 
through the main road. | 


Wombourn.—The Parish Council has referred a proposal 
to light the village by electricity to & committee. $ 


Worcester.—The Electricity Committee will recommend 
Mr. F. H. Lewis, of Wolverhampton, for appointment as electrical 
engineer by the City Council (on November 16th) at a salary of £350 
& year. There were 29 applications for the appointment, and five 
selected candidates were interviewed by the Committee. Mr. Lewis 
has beld appointments successively under the Hull and Wolver- 
ham;ton Corporations. 


ELECTRIC TRACTION AND MOTIVE 
| POWER NOTES. 


Belfast.—The Electric Committee still * think it advisable 
to go for a Bill for the establishment of electric traction for tramcars, 
and in particular on the new routes with their connecting links." 


Brentford and Hanwell.—The London United Tram- 
ways Company have abandoned the construction of the line from 
Brentford to Hanwell, for which they obtained a Bill in last Parlia- 
ment. The reason for this action is the position taken up by the 
Brentford District Council. When the terms were arranged between 
the Council and the ccmpany prior to the passing of the Act, the com- 
рару agreed to widen the Halfacre, an old thoroughfare along which 
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the line would ran, toa uniform width of 40 feet. They duly sent in 
their plans, showing how they would accomplish the widening, but 
to these the Council demurred. They showed the taking of 12 feet 


the company thereupon abandoned the line. 


Brentford and Hounslow.—The commencement of tbe 
construction of the new line with overhead traction from Kew Bridge 
to Hounslow has been delayed, owing to the action of the Middlesex 
Oounty Council requiring that creosoted fir blocks shall be laid 
between the raila. The tramway company propose to lay Jarrah 
wood blocks, and upon the question as to which shall be used, the 
ha Trade. The decision of the Board 
pending, bat until it is received a start cannot be made. The Brent- 

CCC the line as it is to 
— ES 5 the ге pt of 5000, Phe шоу of 

widening treet, one of the conditions 
inserted in the Bill. The Heston-Isleworth District Oouncil have 
and drawings 


or other hard wood, and the outsides of the rails being paved with 
granite setts. They have petitioned the Board of Trade to refuse to 
sanction any fature application by the tramway company, and the 
Middlesex Council to refer to arbitration any question as to 
the paving material to be used on the roads along which the tramway will 
pass. Oa Monday the Board of Trade arbitrator, Col. Hutchinson, sat 
to hear the ute between the Middlesex County Oouncil and the 
London United Tramways Company as to whether the lines to be 
laid through Brentford and Hounslow shall be paved with Jarrah 
wood, or creosoted fir blocks, or granite setts. The company desire 
to use Jarrah blocks, but the County Council, so far as Brentford is 
concerned, require the fir blocks, and as to Hounslow, granite setts. 
The District Oouncils for both localities appeared to urge that the 
right to determine the 
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Hounslow District Council at their meeting on Tuesday fully dis- 
cussed the question, and resolved to take action to resist granite g 
used, as it would make too great a noise. 


Darwen.—The Town Council will, on December 5th, 
hold a ро meeting to consider whether to purchase that portion 
of the Blackburn and Over Darwen Tramways Company's under- 
taking within the borough of Darwen. The Blackburn and Darwen 
Corporations will, between them, pay £48,500 for the undertaking, 
Messrs. Bramwell & Harris being suggested to apportion the sums to 
be paid by each town, unless an agreement is entered into. 


Dublin.—0On 2nd inst. Sir Е. Marindin held a Board of 
Trade T at the Tram Company's offices into the application of 
the Dablin United Tramway Company and the Bouthern Districts 
Tramways Company for authority to increase the speed of the electric 
' trams on their Dublin and Olontarf and Dublin and Dalkey systems. 
Considerable evidence was given for and against the proposal. 


Dudley and Bedgley, in the ELECTRICAL REVIEW of 
last week we mentioned the fact that the British Electric Traction 
Oompany had purchased the lines of the Dudley, Sedgley, and 
Wolverhampton Tramways сошрыу. It is now stated that the 
Traction pany wil unite the Dudley and Stourbridge line, 
to the same company, with the line to Sedgley and 
Wolverhampton, by extending the latter in two directione, one route 
being along Priory Street and Stone Street, and the other down the 
Wellington Road; all in Dudley. This arrangement will considerably 
reduce the number of turn-outs, and make the service of the two 
systems more complete and effective. So faras the Dudley, Sedgley, 
and Wolverhampton line is concerned, the scheme at ре! торовей 
e identical to that 5 dy the by th Lic Traction 
mpany two years ago, which was opposed e Wolverhampton 
ааз , whilst the method of construction and equipment will 

be the same as that adopted in connection with the line from Dudley 
and Stourbridge. The overhead span-wire system will be introduced. 
The new cars will be of the “one storey” type, with a total length 
of 27 feet 3 inches, fitted with enclosed cabs at each end. There 
will be а regular ten-minutes or quarter-of-an-hour service, instead 
of gud piane hourly service. The scheme will be shortly laid before 
th ous local authorities concerned. No obstacle, it is anticipated, 


ipa tad insisted, not only upon their becoming the owners of all 
the electri 


c tramways in the borough, but also retaining the right to 


supply the electri А 
poration of Dadley the privilege of adopting one of two policies— 


either they can work tha order themselves, or lease it for ten years. 
In the event of the latter course being adopted, the company supply- 
ing the electrics] energy for that portion of the Btourbridge line withiu 
the borough of Dudley will in all probability cater for the Sedgley line. 
At the same time it would be quite competent for the British Electrio 
Traction Company to do as they have done at Round Oak for another 
branch of their system, erecta generatíng station within the Sedgley 
district and provide their own electric power. | 


Dundee.—It is stated that an electric tramway scheme ia 
being considered by Councillor Longair, under which advantsge will 
be taken of the existing rails for a certain distance. The proposed 
route has some very steep gradients (lin 876). The matter will 
come before the Tramways Committee, and if approved will be incor- 
porated in the Parliamentary Bill. 


Electric Traction on French Railways,—A party of 
five engineers of the Orleans Riilway Company some months ago paid 
a visit to the United States to inquire iato the question of electric 
traction on railways in view of the adoption of the same on the new 
extension in Paris between the Place Walhubert and the Quai d'Orsay. 
The report of these engineers is favourable to the adoption of electric 
traction. 

Manchester.—The tramways deputation which has been 
to the Continent, &c., recommends the overhead trolley system. The 
Tramways Committee in its report summarises the works, buildings, 
cars, and appliances which will be reqaired, and points out the urgency 
of beginning tions speedily if tue municipal tramways are to ba 
ready by April 20rh, 1901, the date cf the expiration of the present 
lease to the Carriage Company. Borrowing powers will have to be 
obtained to cover the whole cost of the transformation, but the Com- 
mittee do not venture to estimate the amount. This will largely 
depend on the number of miles which will have to be relaid, and the 
cost of land for car sheds, workehops, and generating stations. No 
5 is made to take over any of the properties of the Carriage 

mpany. 


Middlesbrough.—The Streets Committee has agreed to 
approve the application of the Imperial Tramways Company for sanc- 
tion to apply for powers to extend the tramways either down Dock 
Btreet or Commercial Street and beyond tha borough boundaries, 
under the Light Railways Act. й 


Neweastle.—The City Council last week approved various 
clauses for inclusion in the proposed Tramways B Power to use 


electricity is sought, and aleo provisions made as to junctions with 


tramways beyond the city, that the Corporation may use their vacant 
ground, containing 4,657 square yarde, at the Manors, for the purpose 
of electric energy, and that, if апу of the tramways are 
worked by electricity, the Oorporation shall have power to light by 
electricity the streets and any building, quay, market, or other place 
within the city lighted at the expense of the Corporation, and to use 
electric energy as a motive power for all purposes of the Corporation 
for which such motive power is or may be applicable. 


Portsmouth.—The Tramway Oommittee have presented 
a report to the Town Council, recommendirig that the necessary 
notices be given under the provisions of the Portsmouth Corporation 
Tramways Act, 1898, for acquiring the whole of the tramway lines 
within the borough, and the piece of line from the borough 
boundary to Oosham. The committee state that they have had con- 
siderable difficulty in presenting an estimate of the cost of acquiring 
the existing tramlines, owing to the fact that the price is to be deter- 
minei by an arbitrator appointed by the Board of Trade, and it 
would be undesirable to venture to mention a specificamount. Under 
these. circumstances the committee have made inquiry of other towns, 
and have based the following figures entirely from information so 
obtained. Estimate—Oost of obtaining and reinstating with electric 
equipment, including cost of Bill, legal and other expenses, £210,250; 
66 cars, £35,000— £245,250. Estimate of the annual expenditure— 
Tho annual interest and sinking fund will be £12,099; management, 
including sufficient drivers and conductors to allow a mush shorter 
working day than is now the case, and also including the whole staff 
required for maintaining the roads, and running and maintaining 
cars, £17,500; rates, taxes, &c., say, £2,000; stationery and stamps, 
£500; material for repair of cars, &., £2,400; material for per- 
manent мег смо charge for current at 144. per unit, £6,627— 
£42,626. e committee have based their annual expenditure upon 
the mileage of 1,281,000 miles annum, which works out rather 
less than 8d. per car mile. It is stated that the present company run 
their cars 928 283 miles per annum, and that they earn an annual 
revenue of £36,571, equivalent to rather more than 10d. per car mile. 
Upon these figures, and assuming that a similar amount can ba 
earned, viz., 10d. per car mile, the gross revenue would be £53,375; 
but even if only 9d. car mile should be earned, the gross revenue 
woald be £48,037, being largely in excess of the annual expenditure 
as estimated above. 


Twickenham and Hounslow.— The Drake and Gorham 
electric traction light railway proposals have in the past week been 
extended by the addition of a suggested route from the centre of 
Twickenham to Twickenham Common on the road to Teddington. 
The London United Tramways Oompany have not yet deposited the 
plans of their proposed applications raspecting the Twickenham dis- 
trict, bat they have intimated that they will seek powers to run for 
their new Brentford line along Twickenham Road through Isloworth, | 
over Twickenham railway bridge, and thence take some of the roads 
leading to Kingston. From Twickenham Bridge their line will clash 
with the Drake and Gorham system for about 300 yards, bat other- 
wise they run over entirely new grouad. Their service, if carried out 
as proposed, would pass by a number of new building estates, and 
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witbin very easy distanoe of others, besides affording the town of 
Isleworth what it desires, better travelling facilities. A petition 
. in Hounslow in favour of the Drake and Gorham Oompany's pro- 
posals has received many signatures. - 


Yarmouth.—At a meeting of the Town Council on 
Tuesday, the question of electric tramways for the borough sgain 
came up. Extending the scheme already adopted, the Council de- 
cided to ask for Parliamentary powers to borrow £53,000 instead of 
£42,000, the larger sum being necessitated by public improvements 
in connection with the tramways. At the same meeting the surveyor 
advised that the proposed communication between Yarmouth and 
` Gorleston—the two parts of the borough which are separated by the 
hatbour—should be, by means of masts and overhead cables, 162 feet 
above high water mark. Messrs. Bullivant, of London, makers of wire- 
rope railwavs, had given him prices for the erection of the necessary 

work. The Council resolved unanimously that, provided the requisite 
assents be ob'ained, the electrical communication between Yarmouth 
and Gorleston be by means of the overhead system, and directed the 
sarveyor to confer with Mr. W. H. Preece on the subject. 


TELEGRAPH AND TELEPHONE NOTES. 


The City and the Telephoue Service.—At the meet- 
ing of the City Corporation last week, Mr. Moojen moved that it be 
referred to the Streets Committee to consider the desirability of the 
Corporation applying for a license to establish a telephone service 
either solely or in conjanction with the County Oouncil. The Oounty 
Council had decided to apply for a license, and he hoped some action 
would bs taken by it as representing the classes who mostly needed 
the telephone.—Mr. Foster M'Geagh, in seconding, said the telephone 
. service at present was of very little use to City men, and it was his 
opinion that it would never be any better so long as the service was 
in the hands of the National Telsphone Oompany.—Mr. Morton 
suggested that the words and all other local authorities within the 
London telephone area” be added.—This was agreed to, and the 
motion as amended was carried unanimously.— The Streets Com- 
mittee later on recommended that he 5 steps be taken to 
urge upon the Government the extreme desirability of action being 
taken forthwith to give due effect to the recommendations of the 
Select Committee on the Telephone Service. 


Swansea Telephones.— The National Telephone Com- 
pany have just completed the substitution of a triple line of pipes 
underneath the main streets of Swansea for the overhead wires. 


Telegraphic Interruptions and Repairs :— 


CABLES. Down. Repaired. 
West Indies— 

А Bt. Lucia-Bt. Vincent .. Bept. 24th, 1898  ... ose 
Amazon pcos fl cable— 

Cable beyond Gurupa... June 8th, 18858 „, Wes 
Bolama- Bissao А .. June 21st, 1898  ... esi 
Gibraltar-Tangier ... ... Oct. 8th, 1898 ^. Noy. 4th, 1898. 
Pernambaoo-Ceara ... .. Oot, 19th, 1898. ... ivi 
Baint Louis-Novonha „ Oot. 17th, 1898 ... esa 

LANDLINES. - 
Saigon- Bangkok eee вее Oct. 31%, 1898 eee Nov. 2nd, 1898. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barrow-in-Furness.—November 14th. The Corpora- 


. tion invite tenders for the supply and erection of cast-iron lamp 
columns, arc and incandescent lamps, automatic switches and fittings. 
Mesars. Kincaid, Waller & Manville, consulting engineers. See our 
* Official Notices October 28th. 


Belfast.—November 14th. The Harbour Commissioners 
want tenders for the supply of nine iron lattice-built electric light 
masts, 70 feet high from the ground with suitable base. Mr. W. A. 
Currie, secretary, Harbour Office, Belfast. | 


Belfast.—November 17th. The Corporation is inviting 
tenders for the supply and erection of four 400-kw. steam dynamos 
for the Electric Committee. Specification, &c., from the City Elec- 
trical Engineer, Mr. V. А. Н. McOowen. 


Blackpool.— Corporation wants tenders for trolleys, 
wire, &c., in connection with conversion of conduit lines. See our 
“ Official Notices this week. | | 


for double line—80 instruments for 41 stations, and six 


Dublin.—December 5th. The Dublin United Tramway: 
Company is prepared to receive tenders for the supply of general 
stores, including car fittings, iron, steel castings, oils, electrical 
supplies, &с., &., for the year ending December 31st, 1899. Infor. 
mation can be obtained, and patterns seen, at the company’s offices, 
9, Upper Sackville Street, Dablin, from November 15th to December 
2ad. Forms of tender 1s. cach. | 


Dablin.—November 14th. The Board of Publio Works 
is inviting tenders for the hire of plant, &c., required for the elbotric 
lighting of the State Apartments, Dublin Castle, during the next 
castle season. Specifications to be seen at the office of the Secretary, 
Mr. H. Williams. | 


Edinburgh.—November 14th. The Council want tenders 
for the supply of marine boilers and mechanical stokers and engines 


and dynamos for the electric light station in McDonald Road. Oon- 


sulting engineer, Prof. A. B. W. Kennedy, 17, Victoria Street, S. W., at 
whose office specifications and drawings may be seen. See our 
“ Official Notices Ostober 28th. ; 


Glasgow.—November 22nd. Tne Corporation is inviting 
tenders for the supply and erection of 55 and instruments 


for the new electricity works at Port Dundas. 


pecifications, &c., 
from Mr. W. A. Ohamen, electrical engineer, 76, Waterloo Street, 
Glasgow. Вее our Official Notices" November 4th. 


Hanley.—November 14th. The Corporation is inviting 
tenders for the erection of a refuse destructor. Particulars from 
Mr. J. Lobley, borough engineer. . | 


Hill of Howth.—November 19th. The Great Northern 
Railway Company (Ireland) is inviting tenders for the following in 
connection with their power station to be erccted at Sutton, near 
Dublin, viz: —Lancashire boilers, with or without mechanical stokers, 
engines, dynamos, pumps, piping, crane, feed heater, and tools; 
switchboard. Specifications to be seen a$ the office of Prof. A. B. W. 
Kennedy, 17, Victoria Street, 8.W. See our “Official Notices” 
November 4th for further details. | 


India.—November 28rd. The East Indian Байта 
Company is desirous of introducing eleotrically- controlled 
instruments on their system, and invites proposals from makers only 
for the supply of: For single line—18 instruments for nine blocks; 

spare instru- 
ments. Particulars from Mr. A. P. Dunstan, secretary, Nicholas 
Lane, London, Е.О. 


Leeds.—November 9th. The Leeds Corporation wants 


. Lancashire boilers, and boiler howe geris slow speed steam dynamos 


and accessories, condensing plant pipe work, overhead travelling 
ipei ска p instruments, одаи supply and laying 

ca metáré. Specifications, m the consulting engineer, 
Mr. Robert Hammond 64, Victoria Street. Seo our “ Official Notion" 
October 28th for further particulars. d RS 


Redditch.— The Urban District Council is wanting 
from firms of contractors who would undertake the wiring 


of consumers’ premises on a hire purchase or deferred payment 
diras See ёш “ Official Notices” October 28th for further раг 


Salford.—December 1st. The Electric Lighting Com- 
mittee want tenders for the supply and erection of the foll 
plant for the Electric ht Committee. Section (1) boilers; (2 
re, Башай, (3) dynamos; (4) boiler feed pumps, &c.; (5) mechanical 
stokers ; V superheaters; (7) economisers; (8) condensers, &o.; (9) 
steam and water pipes; (10) cranes and weig machines; (11) 
tanks, &c.; (12) switchboards; (13) booster. Specification, infor- 
ma'ion, &c., may be obtained from the electrical engineer, Walness 
R ad, Broughton, on payment of £5, returnabls as usual. 


Shanghai.— The Shanghai Municipal Council invites 
tenders for a concession for constructing and working about 23 miles 
of electric tramways on the trolley system in the streets of Shanghai. 
Plans may be seen and particulars obtained on application to Messrs. 
John Pook & Co., 8, Jeffreys Square, St. Mary Axe, London, Е.С. 


(Continued on page 715.) - 
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TESLA’S SYSTEM OF ELECTRIC POWER 
TRANSMISSION THROUGH 
NATURAL MEDIA. 


THe Electrical Review, N. V., of October 26th, gives a 
description of a new method of electric power trangmission 
invented and patented by Tesla, the well-known electrician. 
The description appears to be taken from Tesla’s patent 
specification, and is of a somewhet general nature; but is 
sufficient to enable us to understand the principle of the 
startling novelty which Tesla proposes to introduce into our 
methcds of transmitting power by electricity. The 
following is a summary of our contemporary’s article :— 

It has long been known, that if air enclosed in an 
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apparatus for the production and conversion оѓ көне) 
high electrical pressures. 

Heretofore, it has been possible, by means of the apparatus 
at command, to produce only moderate electrical pressures, 
and even these, with considerable risks and difficulties. 
Tesla, however, claims that he has devised means, whereby 
he is enabled to generate with safety and ease, electrical 
pressures measured by hundreds of thousands, and even by 
millions of volts. He has also, during his investigations 
with such apparatus, discovered certain highly important 
and useful facte, which are said to render practicable his new 
system of transmitting electrical energy. 

Among these are the following: first, that with electrical 
pressures of the magnitude and character which he has been 
able to produce, the ordinary atmosphere becomes, in a 
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View of model transformer, or “ oscillator," photographed in action.—Actual width of space traversed by the luminous streams issuing from a circular single 
terminal, over 16 feet. Area covered by the streamers, approximately 200 square feet.—Estimated effective electrical pressure, 24 million volts. 


insulating vessel is rarefied, its resistance is reduced to such 
an extent, that it may be considercd a true conductor of 
electricity, though one of admittedly high resistance. The 
practical information on this subject, has, however, been 
derived from observations, manifestly subject to limitations 
imposed by the character of the apparatus or means heretofore 
known, and the kind of electrical effects which could be 
produced. 

Tesla's invention consists in transmitting electrical power 
without the employment of metallic line conductors, by 
taking advantage of the conductivity of the layer of rarefied 
air which exists in, the higher regions of the atmosphere. 
But in order to make this practicable, he has devised special 


measure, capable of serving as a true conductor for the 
transmission of the current; second, that the conductivity 
of the air increases so materially with the increase of elec- 
trical pressure and the degree of exhaustion, that it becomes 
possible to transmit through even moderately rarefied strata 
of the atmosphere, electrical energy up to practically any 
amount and to any distance. 

In order to carry out his system of power transmission, 
Tesla has designed special apparatus capable of generating 
electrical pressures vastly in excess of any hitherto made use 
of. One terminal of this generating apparatus is connected 
to earth, and the other terminal is maintained at an eleya- 
tion, where the rarefied atmosphere is capable of «ш 
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freely the particular kind of current produced. Then at the 


distant point where the energy is to be utilised, a terminal is 


maintained at an equally high elevation, to receive the cur- 


A is a coil, generally of many turns, and of very large 
diameter, wound in spiral form, either about a magnetic 
core or not, as desired. с ів a second coil formed by a con- 


FoLKESTONE.—VIEW OF BOILERS. 


rent and to convey it to earth through suitable means for 
transforming and utilising it. | 


The apparatus by means of which this method of trans- 
mission may be effected, is represented diagrammatically in 
the accompanying figure. 


ductor of much larger size and smaller length, wound around 
in proximity to the coil 4. 

In the transmitting apparatus the coil A constitutes the high 
tension secondary, and the coil c the primary, of much lower 
tension, of a transformer. In the cirenit of the primary, 
c, is included a suitable source of current G. - 

One terminal of the secondary, A, is at the centre of the 
spiral coil, and from this terminal the current is led by a 
conductor, в, to a terminal р, preferab'y of large surface, 
formed of, or maintained by such means as a balloon at an 
elevation suitable for the purposes of transmission as before 
described. The other terminal of the secondary, 4, is con- 
nected to earth and, preferably, to the primary also, in order 
that the latter may be of approximately the same potential 
x the adjacent portions of the secondary, thus insuring 
safety. | ; 

Al the receiving station a transformer of similar con- 
struction is employed, but in this case the long coil, A“, 
constitutes the primary, and the short coil, c', the secondary 
of the transformer. In the circuit of the latter are arranged 
lampe, L, motors, u, or other devices for utilising current. 
'The elevated terminal, D', connects with the centre of the 
coil, А, and the other terminal of said coil is connected to 
ш, and preferably algo to the coil c', for the reasons above 
sta 


The length of the high tension coil of each apparatus 
should be approximately one quarter of the wave length of 
the electrical disturbance in the circuit, this estimate being 
based on the velocity of propagation of the electrical dis- 
turbance through the coil itself, and the circuit with which 
it is designed to be used. To illustrate this in accordance 
with accepted views, if the rate at which the current tra- 
verses the circuit, including the two high temeion coils, be 
185,000 miles per second, then a frequency of 925 per second 
would maintain 925 stationary waves in a circuit 185,000 
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miles long, and each wave would be 200 miles in length. 
For such a frequency Tesla would use in each high tension 
coil a conductor 50 miles in length, or, in general, with due 
allowance for the capacity of the leading wires and terminals, 
such length of conductor as would secure the highest elec- 
trical pressures at !the terminals under the working con- 
ditions. | 

[t will ‘be obeerved that in coils of the character de- 
scribed, the potential gradually increases. with the number of 
turns, and the differente of potential between adjacent turns 
is comparatively small, and a very high potential, imprac- 
ticable with ordinary coile, may be successfully maintained. 

As the main object of the invention is to produce a car- 
rent of extremely bigh potential, this obj2ct will be facilitated 
by using & primary current of very considerable frequency. 
But the frequency of the current is, in a large measure, 
arbitrary, for if the potential be sufficiently high and the 
terminals of the coils be maintained at a proper elevation 
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transmission of electrical energy is one of true conduction, 
and is not to be confounded with the phenomena of in- 
ductioa or of electrical radiation which have heretofore been 
observed and experimented with, and which, from their very 
natare and mode of propagation, would render practically 
impossible the transmission of any considerable amount of 
energy to such distances as would be. of practical importance. 


FOLKESTONE ELECTRIC LIGHT STATION. 


THE Folkestone Electricity Supply Company, whose well- 
equipped works near Shorncliffe station were officially 
opened on Wednesday, November 2nd, is working under 
powera transferred from the local authority, who were not 


* — 


GENERAL View or DYNAMO AND ENGINE Room. 


where the atmosphere is comparatively rarefied, the inter- 
mediate stratum will serve as a conductor for the current 
produced, and the latter will be transmitted through the air 
with, it may be, even leas resistance than through an ordi- 


As to the elevation of the terminals р, р’, it is obvious 
^. July 1st. Since that dat» the demand has grown very 


that this is а matter which wil be determined not only by 
the condition of the atmosphere, but also by the character 
of the surrounding country. Thus if there be high moun- 
tains in the vicinity, the terminals should be at a great 
height, and generally, they should always be at an altitude 
much greater than that of the highest objects near them in 
order to reduce the loss by leakage. Since, by the means 
described, practically any potential that is desired may be 
produced, the currente throngh the air strata may be very 
small, thus reducing the loss in the air. 

Tesla pointe out that the phenomenon involved in the 


prepared to carry out the work themselves, owing to а want 
of unanimity amongst the members. 

The transfer was only executed last November, and the 
first sod а& the works cut in the first week in February; but 
by March 27th, а supply from partly temp plant wai 
given to an important consumer, and a general supply by 


rapidly, the equivalent of nearly 10,000 8-О.Р. lamps being 
now connected and applied for. These include the lighting 
of most of the chief hotels, and many private residences. 
The prospectus of the company was issued in March, and 
the share capital was considerably over subscribed. The 
capital expenditure amounts to about £33 per kilowatt, which 
is very reasonable, considering that it is a low tension 
station, situated over a mile and a half from the oentre of 


ita area. 
The whole of the contract for the establishment af Lhe 
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undertaking was placed with Messrs. Edmundsone' Elec- 
tricity Corporation, who designed the arrangements of the 
buildings, works, and mains, and carried out the entire, work. 
Mesars. Lacey, Olirehugh & Sillar were called in to advise 
the local company — the contract, and to supervise the 
execution of the work. | 

On behalf of Messrs. Edmundeons, Mr. J. C. Wigham 
acted as superintending engineer, Mr. Thomas Hesketh being 
the resident; the services of the latter gentleman have now 
been secured by the Folkestone Company as their engineer 
and manager. 

As usual in a residential town, considerable difficulty was 
experienced in securing a site, most of the land being only 
available for building private dwellinga. Eventually Lord 
Radnor, who is the owner of the greater portion of the 
newer part of Folkestone, kindly agreed to sell the company 
the present site, which is eminently suitable in all respecte, 
except its great distance from the centre of the town. 


— 


accumulator room and private office, while at the end of the 
main buildings are the stores, workshope, lavatories and 
public offices. 
. The entire buildings are built of fireproof material, the 
roof being entirely construoted of steel, slate, and glass, the 
slates being fastened to the angle iron purlins by lead clips; 
expanded steel lathing is attached to the inside of the engine 
room roof and plastered, giving the roof a very light and 
finished appearance. | 

An overhead hand crane, made by Messrs. Isles, of Stan- 
піо еу, and capable of dealing with 8 tons, travels the 
length of the engine room. | 

There is enough room in the present buildings for as much 
plant as will allow of dealing with 15,000 lamps in use at 
сосе, апа every provision is made for extending the buildings 

ter. 


No economiser is fitted at present, but space has been left 
for it if it is afterwards desired to erect one; it is, however, 


SWITCHBOARD, 


About 14 acres of ground were secured, which will leave 
ample room for extensions of the buildings. The buildings 
were erected by Mr. D. Baker, builder, of Folkestone, under 
the supervision of Mr. Reginald Pope, architect. They are 
very commodious, and while not ornamental, are pleasing in 
appearance, substantial, and well suited for the purpose for 
which they are required. 

The works are situated alongside of the South-Eastern Rail- 
way, close to Shorncliffe Station, and have a private siding, 
from which the coal is delivered straight into the coal 
bunkers, which have a capacity of about 150 tons, and being 
placed close enough to the boilers to allow of the coal falling 
out conveniently for feeding into the furnaces, are fitted with 
а movable front to allow of the boiler tubes being drawn in 
case of repairs. 

The coal bunkers are covered with the C.I. water tank, 
holding about 17,500 gallons. The boiler house and engine 
room are alongside each other, and next the engines are the 


considered doubtful whether an economiser is of much use 
with economic boilers, and where an exhaust steam feed water 
heater is in use. иозгдо; 

A 7}-inch steel tube has been sunk 180 feet for water, 
and a good supply has been obtained standing at about 
86 feet, which is, of course—Folkestone being in the chalk 
district—very hard, but this will be treated by boiling, as 
described later. 

The chimney, which is square and of an ornamental, type, 
somewhat after the style of Messrs. Doulton’s chimney in 
Lambeth, is 150 feet high, with 49 square feet area at 
the narrowest part. It is lined with firebrick about one- 
third of the height. The chimney was built from the inside, 
and an electric motor, used to lift all the material used, 
and also the workmen to and from their work, proved 
useful and exceedingly economical. It drove an ordinary 
winch by belting and friction gear. 

There are at present three boilers in place of Mesare. 


— 
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Davey, Paxman & Co. 's economic type, 14 feet x 8 feet dia- 
meter, space being left in the boiler house for erecting two 
others as the demand grows. Each of the boilers is capable 
of evaporating 6,000 lbs. of water per hour, and work at а 
pressure of 150 lbs. 

Two of the boilers which were for a time used with a 
temporary chimney, are fitted with Meldrum’s forced 
draught. 

The steam pipes arranged on the usual ring main system 
are of 7-inch steel with copper bends, with 5-inch steel 
connections to the boiler and 23-inch and 34-inch copper 
connections to the engines. The main piping is drained at 
the ends of the ring to Geipel steam traps, and connections 
for drains are also fitted аё the foot of the separators on the 
engine beds to similar drains. The steam being continually 
connected to these separators, dry steam is always available 
for starting up any engine. 

The valves throughout are of Hopkinson’s own make. 

There are at present three engines in use, of Messrs. Davey, 
Paxman & Co.'s ** Peache" type, two being of the F.C. size, 
giving 120 B.H.P., with steam at 140 lbs. at the stop valve, 
and running at 480 revolutions per minute, and one of the 
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purifying 12,000 lbs. of water per hour. The arrangement 
of this heater is, that the exhaust steam bubbles up through 
the water, causing it to boil, and depositing the salts of lime 
in the heater, which is made in eight parte, arranged for 
easily taking asunder for cleaning ; a small quantity of sola- 
tion of washing soda is injected into the feed water by a 
small pamp attached to the pump for the purpose of treat- 
ing the sulphates in the water. By means of this apparatus 
the water will pass into the boiler with not more than 2° or 
8° of hardness and at boiling point. : 

The trouble arising from the grease in the steam passing 
into the feed water is overcome by the fact that the lime, 
when being precipitated by boiling carries with it all the 
particles of oil held in the water, leaving it perfectly pure. 

The dynamos are by Thos, Parker, Limited, the smaller 
ones having an output of. 160 amperes and the larger of 380 
amperes, at 420 to 460 volls, and are of their usual well- 
known two-pole type, with steel magnets and the Eickmeyer 
winding of the armature. 

The switchboard, made by Mr. Edmund Charrington, is 
in its main characteristics of the type now so frequently 
seen in a low tension station, being made of enamelled 
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J.C. size, giving 246 H.P. at 375 revolutions per minute. 
A second large engine is already in hand, and is expected to 
be in place before the end of the year. 
These engines are single acting three-crank, compound with 
six cylinders, and run silently, and with very little vibration. 
. The two three-throw feed pumps, electrically driven, were 
made by Messrs. Hayward Tyler & Co., and are capable of de- 
livering 12,000 lbs. per hour when running at 43 revolutions 
per minute, and are fitted with gun-metal plungers to pum 
hot water. They are driven by two Parker motors, wit 
double reduction spur gearing, having raw hide teeth in the 
pinions to insure silent running. Resistances and switches 
are fitted to allow of the armatures being supplied at 210 
or 420 volts, giving two speeds, at which the motor will 
work economically; further regulation is obtained by insert- 
ing resistance in the field circuite, and finally by inserting 
resistance in the armature circuit. 
The feed piping is arranged in duplicate with two con- 
' nections to each boiler, with the requisite number of Hop- 
kinson's valves to isolate any pump or any portion of the 
piping in case of failure. 
The pumps can either be supplied with cold water from 
the supp!y tank, or with hot water from the feed heater. 
The exhaust steam from the engine is led to one of 
William Boby’s heater detartarisers, capable of heating and 


slate supported on a steel frame, a moulding round the edge 
being the ou wood work near the board. It is fitted with 
ammeters and duplex cut-outs on the feeders, and ammeters 
and auto cut-outs on the dynamos, the two being connected 
together by a plug board having three bus bars at the back 
of the board. 

The centre panel of the board is that connected with the 
middle wire of the feeders and the centre cells of the accu- 
mulators, and is of Messrs. Edmundsons’ standard type. 

It contains a 14-way regulating switch for each side of the 
battery, a throw-over switch by means of which the cells are 
connected to the bus bars direct or through the armature of 
the booster. 'Two other throw-over switches are for the 
purpose of exciting the field circuit of the boostere, and 
short-circuiting the same immediately the circuit is broken, 
thereby preventing an abnormal rise of pressure in the 
winding. 

The remaining switch is a double-pole for starting the 
balancer, and is interlocked with a resistance-switch. On 
the upper panel are the battery ammeters, the middle-wire 
ammeters, and three zero indicators, for putting the dynamo 
or boosters in parallel. 

As we believe the use of these zero instruments is novel, it 
may be interesting to know that they are simply low-reading 
voltmeters, but made to withstand a high pressure, and 
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having the zero in the centre of the scale, they are connected 
to the poles of the switch it is desired to close when the 
potential of both machines is the same, and which the 
attendant closes when the needle comes to the centre point, 
the tials being then equal. A simpler arrangement for 
eling could hardly be. a. 

The only voltmeters employed are those on the pilots 
from the feeding points, wbioh are of Lord Kelvin's engine 
room type. The electrostatic standard voltmeterr, and all 
the ammeters and zero indicators on the board, are also of 
the Kelvin type. The voltmeters are placed on the end 
wall of the engine room, во as to be visible from all points. 

The balaneer booster set fixed at the end of the engine room 
is of Messrs. Parker’s make, and similar to that supplied to 
Messrs. Edmundsons for Winchester (see ELECTRICAL 
id for July 8th), High Wyoombe, and several other 
wor 

Thomson-Houston meters are fitted on the output of the 
main dynamos, and Aron meters fitted with Millar's 
arrangement of single dial on the accumulators. - 
There are 230 accumulator cells of the D.P. type in glass 


line switches of an electric tram system. Esch of the five 


switch pillars are arranged for three circuits, although there 


are only eight circuits in use at present. 

In these pillars there is plenty of room for the switcher, 
&c., and no trouble is likely to arise from the awkwardly 
crowded arrangement which would have been entailed if the 
switches were placed in the base of the lamp columns. 

What happened before the Folkestone Electric Light 
reer came upon the scene was shortly as follows :— 
After the authorities bad been approached in the usual 
way by а number of companies anxious to carry out the 
lighting of the town, a scheme was prepared by Mr. Mark 
Parker osing to spend about £35,000, and was 
eivai b one section of the Oorporation, but was 
defeated. The other side then brought in a scheme 

red by Mr. Medhurst proposing to spend about 


prepa | 1 

£15,000, which wae, of course, quite inadequate for euch a 
town as Folkestone, and this was also defeated, and they 
rivate oompany 
r. Hopkins, who 


then decided to transfer their Order to a 
(the present company), to be formed by 
is one of Edmundsone’ directors. 


| 


| 
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boxes, of 715 рш capacity, erected on wooden stands 
in two tiers. They are capable of discharging 80 amperes 
at 420 volts for nine hours or 119 amperes for four hours. 

The supply is at 210 volts at the oonsumers’ lampe, and as 
the dynamos are wound for 420 volts, the current returning 
to the station by the middle wire is either taken up by the 
balancer or by the battery. 

The charging of the cells is done through the boosters 
which add the required extra voltage. 

Perhaps the most noteworthy point in the Folkestone 
supply undertaking is the extraordinary length of the 
fe which are :— 


No. 1. 1,592 yards of 2, 1, 2 inches triple concentric. 

No. 2. 32,563 yards of ·4, 2, 4 ü i 

No. 3. 3,434 yards of `4, 2. 4 'T] н 

The distributors laid аге :— 

1174 yard. '100 062 100 
9,955 $9 cee eee eee 075 060 075 
1802 , .. ive .. 050 085 050 
2,761 „ (Aros)... *. 012 012 012 


These cables are composed of three conductors laid up into 
a strand, which allows of & much simpler service connection 
than if concentric be employed. 

All the cables are Messrs. Callender's jute insulated lead 
covered and armoured, and laid direct in the ground. 

Three-oore pilot wires, to the extent of 8,000 yards, are 
led back from the feeding points. 

The feeder, network, and service boxes are of Messrs. 
Callender’s well-known type, the ends of the fibrous insula- 
tion on the cables being sealed by being buried in compound. 

There are at present being erected for street lighting 64 
arc lamps of Johnson & Phillipe's make, 10-ampere 14 
hours single carbons, arranged in series of eight, and con- 
nected across the outers of the system; there are two incan- 
descent lamps of 25 C.P. on each post for use after 11.30 p.m. 
As the designs of post selected by the Corporation have very 
small chambers in the base, only the isolating switches and 
substitutional resistances for each individual lamp are placed 
therein. The line switches and resistances are contained in 
pillar boxes similar in appearance to the bores used for the 
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After an inspection of the works, the company proceeded 
to the luxuriously appointed dining room of Burlington 
Mansions for luncheon, and it is only just to the hotel 
management to say that it deserved all the praise which the 
gratified visitors were not slow in awarding. Indeed, the all- 
round excellence of the menu, and the attendance, would be 
hard to surpass even in the TR тагай 

Alderman G. Spurgen (the chairman of the Electrical 
Supply Company) presided, supported on the гаш by His 
Worship the Mayor of Folkestone (Lieut.-Oolonel Penfold), 
and Mr. C. Sisterton, J.P. (chairman of the Bognor District 
Council), and on the left by His Worship the Mayor of Hythe 
(Alderman Н. T. Corbay), and Mr. Gripper (managing 
director to Edmundsons' Electricity on). 

Amongst other prominent gentlemen were Aldermen 
Banks, Slater, and Pledge, Councillors Jones, Peden, Dunk, 
Carpenter, Baker, e 8 Pursey, Hall, and Jenner, Ool. 
Blake, and Messra. Hopkins, Charrington, Hesketh, Pressland, 
Lacey and Clirehugh. "There was also one medical man to 
two ordinary guests in case of need, a remarkable tribute to 
werbe Mayor of Hi dl th f ^The Ma 

e Mayor o e e toast o or 
and Corporation of the Town of Folkestone." ' 

The Mayor of Folkestone, in response, said they were all 
proud of their town, and the inauguration of the eleo- 
tric lighting was certainly a red letter day. It was 
absolutely n „ whatever they might individually 
think on the subject of electric light, that a town with the 
prestige Folkestone was supposed to have, must not be behind 
other p'aces, but must be in the forefront. 

Alderman Banks, in proposing the toast of * Prosperity 
to the Folkestone Electricity Supply Company, caid he had 
no reason to do doubt but that the career of the Electrical 
Sapp с ошраву would be attended with success. There is 
something more, he went on to ssy, “I may say on behalf of 
the Gas Company, that they have no ill-feeling whatever 
againstthem. The shareholders of the Gas Company hope, 
and so do I, that these two companies will work together hand 
in hand to carry out their work, and do all they can for the 
prosperity of their shareholders. With regard to the Gas Com- 
pany, I hope they will oontinue to pay their shareholders the 
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maximum dividend. I hope the Electrical Supply Company 
will do the same. І don’t know whether there is any limit to 
their dividend, but I always hope. that they will pay their 
shareholders a proper, fair, and reasonable dividend." Mr. 
Danks concluded by coupling with the toast the name of 
Alderman Spurgen, the chairman of the company, and Mr. 
Gripper (the managing director). 

Alderman Spurgen, in responding, said he should like to 
s Ашап Banks at xs m Po - 5 he 
oped the two companies —the Electrical Su юрер 
de Gas Company—would work together baad in n А 
They were а poor struggling company jn commencing. 
They had 75 consumers; be did not know how many the 
Gas Company had (Alderman Banks—7,000), but he would 
ruggest to the worthy Alderman that he should hand over а 
certain number of consumers to the company just to prove 
his goodwill and desire to help them. With regard to the 
establishment of the company—that was almost а qucstion 
of ancient history. It was a good many years ago ticce the 
question was first considered. He ете) the earlier attempts 
which were made to introduce an installation of electric 
light into the town, and the various phases through which 
the question passed to the time when the Corporation took 
the matter up on April 19th, 1893, when a committee 
was formed to consider the question of electric lighting for 
Folkestone. That committee presented their report in 
January, 1894. The scheme then pre was thrown out, 
and another committee was appointed in S:p'ember, 1894, 
eight months after the first committee’s report had been 
thrown out. The second committee submitted a smaller 
scheme, which was known as Mr. Medhurst's scheme. Не 
noticed that in Mr. Medhurst's scheme it was proposed to 
supply 4,500 8-candle-power lights and 28 arc lamps. In 
connection with that he would mention that to-day with 
their works in an incomplete state as they seen 
them they were supplying 8,700 8-candle-power 
lights and 24 arc lamps. This showed the futility of 
adopting the scheme prepared by Mr. Medhurst. They had 
the nucleus for the installation of a town of almost any size, 
and Mr. Gripper would tell them that this could be extended 
to almost any capacity. This was little short of marvellous, 
when they considered that it was only in October last that 
they made the contract with Messrs. Edmundsons. The 
transfer they did not get till last November, and this time 
last year they were negotiating with Lord Radnor for land 
for the station. They had lost no time, ard even then they 
had to start supplying customers from a little wooden shed 
before they got the walls built up round the machinery. He 
thongbt tbis said something for the enterprise of the com- 
papy. They did not desire to damage or far m anyope, and 
nothing was further from their minds than the thought of 

acting antagonistically towards the Gas Company. 

Mr. Gripper, in the course of his remarks, said Folkestone 
had left the adoption of electric lighting till rather late in 
the day, but through this delay they had been able to rea 
the benefit of a more perfect and economical system of instal- 
lation. The towns that went in for it in its earlier stages 
had to pay for it, and Folkestone was now reaping the benefit 
of their experiences. The company were in а position to 
supply electric: light on the beet system, and at the lowest 
price at which it could be supplied. They did not want to 
rush into violent competition with the Gas Company. 
was plenty of room for both of them in Folkestone. 

The secretary, Mr. Hall, rising, said he believed a career 
of great success lay before the company. They had 
over 800 shareholders, and amongst that number 110 
were residents in the town. That was saying а great 
deal. Out of a capital of £50,000 the directors and 
friends subscribed £25,000, and when the remaining 
£25,000 was opened to the public they, received appli- 
cations amounting to over £50,000. he amount ex- 
pended in public advertising, printing, &c., did not come to 
more than £50. Тһе shares had never been sold at a dis- 
count, and if any of the shareholders wished to part with 
them now, he believed they could do so at a premium of £1 

rshare. He asked them, however, to take his advice and 

ld them, for they would increase considerably in value as 
. time went on. : 

Mr. W. D. Barnett gave the toast of “The Visitors,” 
coupling with it the name of Mr. Sisterton (chairman of the 
Bognor District Council). | 


: Paris have just placed a contract for 20 tons 


Mr. Sisterton, in response, oomplimented Folkestone upon 
the very great progress it had made since his last visit to the 
town some three years sgo, and to-day, now that they had 
inaugurated electric lighting, Folkestone was enti to 
rank as one of the most beautiful and interesting towns in 
England. | 

The Obairman proposed the health of Mr. Lacey, “the 
consulting engineer to the company,’ under whose supervi- 
sion the works were carried out. He understood from Mr. 
Lacey that day that he was perfectly satisfied with the way 
in which the work had been carried out. In Mr. Heaketb, 
their own engineer, whom they took over from Messrs. 
Edmundsons, they felt that they bad got a very excellent 
man at the head of affairs, and who thoroughly understood 
his business. He hoped the station would be a great success 
and reflect hizh credit upon Mr. Hesketh. 

Mr. Lacey suitably reeponded, saying that out of 100 
electric supply companies which hed sprung into existence, 
they all, with only two or three exceptions, had paid from 
6 to 12 per cent. The latter he trusted would be Folkestone's 

ion. 7 

As at Winchester everything bears the stamp of Mesars. 
Edmundsons' excellent methods, and Folkestone will doabt- 
les reap the reward of good engineering and sound finance. 


CONTRACTS OPEN AND CLOSED. 


(Continued from page 708.) 
CLOSED. 

Belgium.—The contract for the supply and erection of a 
complete installation of electric lighting in the new Flemish theatre 
in Ghent, including the generating plan has been very com- 
peted for, no less than 12 being received for the work, 
comprising six Belgian firms, four from German one from 
an English company, and one from а lowest 


authorities in 
high conductivity 
copper wire, 2 mm. diameter, with La Société des Forges de Franche- 
Comte, at £1,240, and for 20 tons ditto. with Messrs. Lazare Weiller 


France.—The French Post and Telegra 


and Oo., of Paris, at £1,254. 


Hammersmith.—The Vestry on Wednesday resolved to 
order an additional engine for the electricity works from Messrs. 


Robey & Oo. at the same price as last, £3,305. An order has been 


placed with Mosers. Ferranti for а $00-kw. dynamo at £1,900, to be 
- ready within five months. | 
St. Helens.—The ion has aocepted the tender of 


Messrs. Yates & Thom for supply of а new boiler for ths elec- 
tricity works, A number of firms tendered. | 


FORTHCOMING EVENTS. 


Friday, November llth.—At 5 p.m. Physical Society. At the 


rooms of the Chemical ty, Bur 


Instruments,” to be opened by Pmf. W. E. Ayrton, 
F.R.8.; (2) "Oa the Propagation of Damped Elec- 
trical Oscillations along Parallel Wires,” by Prof. W. B. 
Morton, M.A.; (3) “On the Properties of Liquid 
Mixtures,” by B. | 


Saturday, November 12th.—At 3 pm. The Institution of Junior 
Engineers’ visit to the King William Street station of 
the City and South London Railway extension works. 

Tuesday, November 15th.— At 8 p.m. Institution of Civil Engineers. 
Paper on Electrical Transmission of Power in Mining,” 
by W. B. Esson, N. Inst. O. E. 

Wednesday, N vember 16th. — Society of Arts. The opening address 
of the session by Sir John Wolfe Barry, K. O. B., LL. D., 
F. R S, the chairman of the Society's council. Topic: 
* The Internal Traffic of London." 

At 7.30 pm. Institution of Electrical Engineers. The 
annual general meeting of the students’ section, in th 
library of the Institution, | 
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Friday, November 18th.— At 8 p.m. Inst:tution of Civil Engineers, 
ost Students’ meeting. Paper to be read, Liquid Air: 
a short description of ite Procuction, and summary of 
its Application to the Chemi=:1 or other Industries,” 
by Cecil Lightfoot, Siud Inst. C E. Mr. W. Н. Preece, 
C. B., F. R. S. (president), in the chair. l 
Wednesday, November 30th.—At 4 p. w. Royal Society. Anniversary 
: meet ing. At 7 pw.: annual dinner at Hotel Metropole. 
Wedresday, December 7th.— Institution of El ctrical Engineers. 
Aunual Dinner, Grand Hall, Hotel C cil. . E 


NOTES 


Electricity from Peat.—Siahl und Eisen contains an 


article in which the author, Dr. Frank, propo:es to utilise. 


‘the great peat beds of North Germany for the production of 
electricity on & large scale. He estimates thet a hectare of 


turf, three metres thick, gives 2,500 tons of dry turf, 


equivalent to 1,200 tons of coke, or in English measure, 
‘an acre of turf, 10 feet thick, gives a 1,000 tons of dry turf, 
“equivalent to 480 tons of coke. The mosses cf tke Evu: 
valley, which oover an area of 1,000 square miles, might 
furnish the equivalent of 300,000,000 tons of pic co.1; that 
is to say, more than the total production of G rm ny for 
three years. The turf would be burnt at central statio: of 
10,000 horse-power capacity, consuming annu: y 260, 00 
tons of turf, the product of 200 acres of the ds. Ов 
application of the power produced would be to the s Iv 
of the canal connecting Dortmund to the Evus, whic'i wi!l 
soon be finished; but the author thinks the most intcrestit.:z 
will be the manufacture of acetylene, the matri ls for 
which can be obtained easily and cheaply in the neig bcu:- 
hood. With 10,000 horse-power, a quantity of ac tyleno 
can be produced daily equivalent for lighting purposes to 
150,000 gallons of petroleum, or annually in valu: to 
20,000 tons of foreign imported petroleum. 


„ Enclosed’ Are Lamp Decision.—The Wall Street 
Journal, New York, October 20th, contained the following 
„paragraph: —“ In the suit of the Marks Enclosed Aro Light 
Compary, 687, Broad way, N. L., v. Washington Mills Com- 
грапу, 74, Worth Street, N.Y., a decision has jast been ren- 
` dered in favour of the complainant.: The suit was begun in 
the United States Circuit Court, September 10th, 1897, and 
the decree granted to the Marks Company by Jadge Coxa on 
Ootober 18th, 1898. The patent infringed is No. 520,996, 
of Marks & Ransom, dated June 5th, 1894. This patent 
: broadly covers the method of operation used in all modern 
: enclosed arc lamps. The Washington Mills Company were 
users of the Kinsman lamp, sold by the Electric Canstruc- 
‘tion and Supply Company, 27, Thames Street, N.Y. The 
- decision peremptory stops the rale of unlicensed enclosed 
arc lamps by the Kinsman Company, and also involves the 
payment of damages by the defendant. This decision is 
underatood to be unfavourable to the General Electric.” 


Plagiarism !—The editor of the Digest of Physical Tests, 
of Philadelphia, announces that the publication of that 
journal has been temporarily suspended. Perbaps this is 
‚ Just as well, if its usual practice is to reproduce original 
‚ articles from other journals without giving due credit. For 
instunoe, in {һе © suspending” issue, there is reprinted from 
the ELECTRICAL Review of July 10th, 1896, а 54-column 
original article by ourselves on “Some Notes on Rope 
Driving." "The editor appears to have thought that as it 
was 2] years old he was at liberty to do a little plagiarism. 
Tne Philadelphia editor is not the only offender in this direc- 
_tion. More than one of our home contemporaries, much to 
their diseredit, occasionally draw, free of charge, upon the 
columns of the ELEOTRICAL REVIEW. А к 


Harness Redivivus.—The following cutting from the 
Lincoln Mercury of November 4th is significant E 


. О.В. Harnese's Electropathic Belt is the only genuine and well- 

` known curative appliance. Recommended by thousands of sufferers 
amongst all classes of society as the reliable relief and cure for 
rheumatism, gout, rciatica, nervous exhaustion, &c.— Send for Book 

olf Testimonials (post free) to the Medical Battery Company, Limited, 
489, Oxford Sreet, London, W.—Ad». - s e : 


Technical Education and Industrial Developments 
in France.—We do not in this country pay much attention 
to the educational methods or institutions of France, bat 
‘even France is ahead of us іп the matter of technical educa- 
tion. While we in England still lack а public college or 
‘technical school in which an extended and thorough course 
of instruction in electro-chemistry is possible upon the lires 
of ово carried out at Aachen and Darmstadt in Germany 
and Zurich in Switzerland, France has lately provided such 
a training institution at Grénoble in Savoy. Visits to power 
installations and to works will form an im t feature of 
‘the curriculum, and the suitability of G:énoble for a 
technical college in which applied electricity is the chief 
study, is proved by the fact that in the immediate neighbour- 
Боо] there are 16 lighting installations, chiefly driven by 
water-power, 15 power tranemission scbemes, and 12 electro- 
chemical or electro-metallurgical works iu operation. Nearly 
20,000 Н.Р. is ssid to be atilised in the latter.“ The 
valleys of the Rhone and of the S:éne thus threaten to 
become one of the most important chemical manufacturing 
centres in Europe, and in years to oome this district may 
rival the similar districts of South Lancashire in the number 
and magnitude of its chemical and metallurgical worke. In 
South Lancashire a cheap and plentiful fuel supply wes the 
determining factor in establishing the prosperity of the dis- 
trict; in Savoy and Dauphine it is a plentiful supply of 
water capable of cheap exploitation for power purposes that 
ік building up the industries of the eastern provinces of 
France. But in these modern days cheap power alone will 
1.0t suffice to ensure success to any commercial undertaking, 
and the newly-founded technical college at Giénoble will 
provide the truined heads and managers for the industries 
carried on in the neigubourhood. К 


Micre-photography in Colours.—The progres made 
in the study of the stractare of metals and alloys by the art 
of micro-photography has led to the further attempt of 
reproducing in a picture the colours as well as the general 
‘ character of the constituents. Those who have experimented 
in this direction will know that it is impossible to indicate 
by а b'ack-and-white gravure one half of what the eye sees 
iu examining the specimens; moreover, they will remember 
that unlees isochromatic plates are used it is extremely 
difficult to obtain ratisfactory negatives. М. Monpillard, in 
‘the Revue Générale des Sciences, October 15th, 1898, 
describes & method of applying the principle suggested in 
1868 by С.оз and Dacos, of successively photographing the 
object throu:h coloured screens of red, yellow, and blue 
glass. Speciul саге is taken to use screens of the proper 
selecting роке". They are formed of gelatine, and consist 


of thin pellicl.s of blue-violet, -yellow, and orange-red ; 
respectively kel( c: ing yellow, and blue. In some cases. 


two screens only are n . The article ia illustrated by 
а beautifal exam ple of colour-photography applied to micro- 


sections of organic substances, 


Refuse Destru: tors.—At tha monthly meeting. of the 
Leeds Association of ж Суы, on October 27th, the presi- 
dent (Mr. William Sheldon) in the chair, a paper was read 


by Mr. F. Leslie Watson, A. M. Inet. O. E., on The Designing 
ard Construction of Refuse Desti uctors.“ In the discussion 


which followed, Mr. H. Vernon said that for electric tramways 
great inconvenience would be involved in carting refuse from 


` varioui a of the town to a central generating station. 


Mr. G. Blackburn saw no difficulty in conveying the 


current along mains from various destructor plants to a 


certral station. Mr. J. C. Moorhouse advocated the use of 


. the backs of kitchen fires as auxiliary dertructors. It was 


a bad practice to throw green garbage into ash pits in a 


`- moist state. There would also be a difference between the 
- clinker formed and the heat produced from refuse in a wet 


condition and dry ash.  Atter others had spoken, Mr. 


Watson, in replying, said that the scrapings off macadamised 


Toads was about the only kind of refuse which could not be 
‘ utilised. | 


Marriage.—Mr. G. 8. Peck, the resident engineer of the 


‚ S:arborough Electric Lighting Company, was married on 


2nd inst. to Miss Annie Holden, of Sontbport. 


— 


• L'Eclairage Electrique, July 30th, 1898. 
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Street Traction v. Surface Contacts.—We cull the fol- 

ing editoria] remarks on tbis question from the New 
York Electrical World :— Objections to the overhead trolley 
on the score of appearances, and to the open conduit on the 
score of ex „ wil undoubtedly give a tremendous 
demand for the first really successful closed conduit or sec- 
tional conductor surface contact system. Each such system 
requires а switch for every few yards of track, and the one 
essential requirement to success not yet fulfilled is the high 
degree of reliability of this switch. The tendency in this 
line, as evidenced by Patent Office records and a few prac- 
tical trials, is toward a switch operated by an electro- magnet, 
and a device of this type, interesting because of its 
ingenious jrovelty, is decribed in a paper read before 
the British iation by Prof. 8. P. Thompson. 
Mercury contact is used, ard the break is made under 
oil. The switch itself seems to have the desired element 
of simplicity, bat the complete arrangement is open to 
several criticisms. Among them is that which applies 
to all systems depending for their operation of 
the electro-magnetic switches on current supplied from 
the power honse, which is that, once the car bas become 
disconnected from the source of power for any reason 
whatever—as an imperfect contact or faulty switch—it 
is henceforth helpless and cannot operate the next or 
apy switch in advance. The opening of a circuit breaker 
at the power station would, with tuch a system, render every 
car absolutely helplees and unable to get further com- 
munication with the live feeder. For this тєағсп, any system 
dependent on electrically operated switches to be worthy of 
serious consideration must carry on the car a source of cnr- 
rent—preferably storage batteries. This, also, unless of 


500 volts’ preesure, necessitates another auxiliary rail or set 
of contact buttons to conduct the low-voltage current to the 
switch magrets. The switch describd bas an ingenious 


arrangement for grounding its exposed contact in case it fails 
(о open the circuit when the car leaves it. Unfortunately, 
this grounding device provides only for the inacticn of one 
of its two moving parts, and in case both fail to restore to 
the normal position, the exposed contact may remain alive. 
A better device, which has often been proposed in this 
country, is a simple grounded contact carried by the car and 
following at a proper distance the main shoe or skate, this 
grounded contact ab:olutely short circuiting the line through 
any switch which may fail to open when the car leaves it. 
The stady of these switches is valuable on the of ekc- 
tric railway designers, as it is more than probable that, by a 
combination of the good elements of many imperfect 
devices сие, there may soon be attained a switch suffi- 
ciently iable for the successful operation of turface contact 


Institution of Electrical Engineers.—A special general 
meeting of members was held on November 8rd to consider 
the draft of revised Articles of Association. So far as we 
can see the chief new feature is a clause which relates to the 
formation of a new class of members to be called Associate 
Members. The article reads as follows :— 

18. Associate Members.—Every Associate Member shall be either 
an electrical engineer or and shall be at least 25 years of 
age; ana, whether admitted by electicn or by transfer, shall come 

in one of the following descriptions :—. . . 

(a) He shall have been on the Register as an Associate on 


ber 91st, 1898; or 
Y be shall have been educated as an electrical engineer or eleo- 


five years in one es ectrical engineering, and shall 
be actually so en at the time of his a on, and shall afford 
satisfactory to the Council of his fitness for election; or (3), 


being an Asecciate, he shall have gained a premium in any year for 


а paper read at an ordinary gereral meeting of the Institution. 


ass is also an interesting article relating to diplcmas as 
ollows :— 


10. Subject to such regulations as the Council may from time to 
time the Council may issue to any Member or Associate 
Member a certificate showing the class to w he belongs. Every 
euch certificate shall be according to the form F in the schedule, or 
such modification thereof as may from time to time be approved by 
tbe Oouncil, acd shall remain the property of, snd shal] оп demand 


7 


Electrical Works in Germany.—In an article on 
German trusts and combinations, the Berlin correspondent 
of the Financial Times says that the great event of last week 
was tbe formation of a formidable ring of German electric 
works, following immediately upon the fusion of the greatest 
German coal concern, * The Centrum," with the Harpener 
Association. 

The sudden appearance of tuch powerful trusts absorbs the entire 
attention and interest of the market. Ап epidemio of rings and 
trut ts has suddenly set in bere. The fasion of the banks is followed 
by tbe fusion of the biggest German irdustrisl ccncerns. Harpen- 
Ceptrum is now succeeded by Ludwig Loewe-Union-Bcbuckert, the 
three greatest electrical concerns cf Berlin and Nuremberg. ‘he 
latest fusion came as a real surprise to the Berlin market. This 
tendency towards gigantic centralisations of capital indeed caused a - 
mild shudder to ron through the Bourse. The coonomical objections 
to such amalgamaticns were fully appreciated, and after a short rige 
the stocks of the. concerne, more or less 2 ffected by these fusions, fell 
again considerably. The details of the latest amalgamation are as 
follows:—Ludwig L-ewe & Oo. their capital from 7} 
million marks nomiral (о 40 million marks nomiral by 
issuing 323 million marks «f гет shares, with dividends accruing 
from January lst, 1899; Schuekert & Со. receive for their 
28 millicn marke nominal shares, 14 million marks nominal 
shares of the new Loewe issue, and 100 marks for each Schuckert 
bhare яз an equivalent for the nine months’ Schuckert dividend. 
Ten million marks of the new issue are offered to the sharebolders 
at the rate of one new share for two old ones. The remaining 7} 
millions are taken up by the bank group asscciated with the con- 
cerns. The Continental Electrical Works increase their capital to 
50 million marks by the issue of 20 million nominal new shares. The 
details of this, which is by far the biggest industrial financial trans- 
action ever known in Germany, are so intricate that it is difficult to 
form as yet a judgment on their merits. But it seems as if the Поп’ 
share had be n secured by Ludwig Loewe & Oo. and its banking 
groups. Nevertheless, as I remarked above, Loewe shares dropped 
from 512 to 503. The banks connected with the transaction—the 
Discorto Bank and the Dresdner Bank—profited to the extent of 
about 2j points. 


Personal.—The e of Spain, acting for King Alfonso, 
has conferred оз Mr. Charles Alexander Gerbardi, the 


‘manager of the Direct Spanish Telegraph Company, the 


honour of Commander of the Order of Isabel la Catolica. 
Mr. Gerhardi has been connected with telegraphy for close 
on 50 years, having b.en present on board the United S:ates 
steam frigate Niagara at the attempts to lay the first Atlantic 
схЫе in 1857, and at the final laying of that cable in 1858. 
In 1860 Mr. Gerhardi was appointed by the Submarine 
Telegraph Company as superintendent of their Channel 
Islands cable, and later on was put in charge, in London, of 
the Belgian, Dutch, —Á€— а, "n lepreph O was 
appointed manager of the Direct Spanish Telegra om- 
m4 57 which bad just then been formed, and which he has 
continued to manage up to thi» date. We heartily ccn- 
gratulate Mr. Gerhardi upon his new decoration. 

We may aleo mention that the Spanish Government has 
conferred the Order of Isabel la Catolica on Mr. A. B. 
55 iz om ет has been connected with the 
Direct Spanish Te ompany. E 

Mr. A. H. Walton, the si e for the past four years 
of the Metropolitan Electric Supply Company, bas been 
appointed by the British Thomson-Houston Company chief 

ineer for the erection and maintenance of the electrical 
plant on the Central London Railway. He will superintend 
the equipment of the power house and sub-:tation, together 
with the locomotives, and when the line is in operation will 
act as chief engineer. It is, perhaps, hardly necessary to 
mention that Mr. Walton has had an almost unique ex- 
perience in electrical distribution work, He has been clorel 
allied with Mr. Frank Bailey for а good many years, an 
previous to being ы. npn acting engineer was chief 
assistant engineer to that gentleman on the Metropolitan 
Company. Mr. Walton was also associated with Mr. Bailey 
on the work carried ont for the Great Western Railway Com- 
pany by the Telegraph Construction and Manufacturing 
Company. Wecongratulate Mr. Walton on beirg appointed 
to a re in which his experienoe and knowledge will 
enable him to excel. The work he has been called upon to 
carry out is of the highest importance, and we trust that he 
will achieve complete success. 


Paper.— Before the members of the Ipswich ¡Scientific 
Society on W: dneeday evening, Mr. Н. V. Pe gg, A. M. I. C. E., 
read a paper dealing with “The Disposal of Town Refute; 
its Озе аз Fuel,.“ 7 ; ni 
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Electric Cranes.—At the Town Quay, Southampton, on 
Thuraday afternoon last week au official trial of the four new 
electric cranes just erected by Messrs. Stothert & Pitt, of Bath, 
took place in the presence of the Mayor and other representa- 
tives of the Harbour Board. The cranes were designed b 
Mr. J. G. W. Aldridge, the Board's electrical engineer, au 
exhibit many important improvements over those which have 
been in use at the Town Qaay for some time past, and which 
are also worked by electrical power, the current being supplied 
from the Corporation works. They are пага БӨ] to raise 
a weight of 80 owt. at the rate of 200 feet per minute, 
and to slew at the rate of 400 feet per minute, both move- 
ments to be executed simultaneously. For three of the 
cranes the maximum load is 8 tons, and if at any time 
the weight attached shonld exceed that amount, or anything 
shonld go wrong, a warning bell is ruog automatically. 
The fourth crane is constructed as a combination 3 and 
12-tou one. With one set of gearing it raises loads up to a 
maximum of 8 tons, and in 2 minutes a mechanical change 
may be effected whereby the load can be increased to four 
times that amount. Each of the cranes travels on lines 
running to all points on the Quay, this movement being 
quickly eff by hand power. There are now in all 
віх electric cranes ou the Quay. The party afterwards 
took lancheon at Radley’s Hotel upon Messrs. Stothert and 
Pitt's invitation, 


Improved Form of Primary Battery.—The creeping 
of salta is one of the annoyances experienced in the use of 
primary batteries, to overcome which much time, labour, 
and money have been expended, while the results have not 
always been altogether satisfactory. Messrs. Meysenburg 
and Badt, Chicago, have, according to the Electrical World, 
met the problem in a very ingenious manner, as will be 
und from what follows. The illustration shows the 
glass jar of the Badt hermetic cell, which is provided with a 
channel or trough around the upper edge of the neck, the 


oover having two glass rims, the inner one being concentric 
with the outer one. The inner rim of the cover rests in 
the trough, while the outer one surrounds the top of the 
ar, and prevents dust from gaining entrance to the trough. 

he trough is filled with oil, thus furnishing an air-tight 
real, which effectually prevents the creeping of salts. 
Another important advantage is the additional insulation 
from the jar and earth thus given to the electrodes, which 
are iu turn insulated from each other by the glass of the 
oover. 


X Rays in Hospitals,—In celebration of the gift of a 
Röntgen rays apparatus from the Duke of Newcastle, the 
committee of the North-Eastern Hospital for Children gave 
an “ X rays” soirée to their friends at the hospital, Hackney 
Road, Shoreditch, on Thursday last week. Mr. J. Le Coutenr, 
who lent two additional instrumenta for the occasion, showed 
the effects of the rays on a collection of rubies and other 

recious stones, demonstrating their use in the detection of 
imitations, while the resident medical officers gave interesting 
aoe with the powerful apparatus belonging to the 

оврі 


The River Plate New Institution.—We have received 
а copy of the articles of association of the Institution of 
Engineers of the River Plate. Mr. Ernest Danvers, of 
Buenos Ayres, is the secretary. 


Fluorescent Screens for X Ray Work.—A_ con- 
tributor to the British and Colonial Druggist says, 
from gem experience, that effective fluorescent screens 
may made by the amateur, and that a material 
reduction ia cost is thereby «ffected. Calcium tunsgate 
he regards as а тегу fair material, and a salt of 
uranium he thinks very good (the particular salt not being 
mentioned). The method of making the screen is as follows: 
Take a plate of glass, say, 84 by 6} inches, make a mask of 
stout paper, with an opening 7 by 5; wet this mask with 
glyoerine or mucilage of gum arabic, and place it over the 

late ; cover the plate with collodion or varnish, or mucilage 
with a little glycerine added), and sift the powdered ealt 
quickly and evenly all over the surface. If vellum, parch- 
ment, cardboard, or ebonite be used as the eupport, one may 
put a coating on both sidee, and thus even up any inequali- 
ties of deposit; but with a glass support the same advantage 
will nob accrue. Having got a good thick coating of powder, 
the mask is removed, but this does not matter very mach; 
it has served its purpose to give a clear edge to the coating. 
The coated side, which must face the tube, if glass is used, 
is covered with a piece of thin black celluloid, or ebonite, 
or oeque ра r. With vellum, parchment, or paper, there 
should sti a black shield between the tube and the 
fluorescent salt; bnt the latter should be left uncovered, 
and facing the eye. The platinocyanides may be used 
in the same way, though they do not powder nor sift so 
finely; or they may be mixed with varnish, and spread over 
a glass or vellum surface. "Thetroub'e is to get a really even 
coating, bat with anything bat glass one can apply a roller 
pressure, and thus smooth down any unevenness. The easiest 
way to get aneven coating, according to the author, is to use 
a vehicle of paraffin and petrolatum. Equal parta of each are 
melted together, stirred until cool, and the powdered salt (about 
2 drachms for a 7 by 5 screen) rubbed on a slab with just 
enough of the wax mixture to make a workable mass, which 
is spread by means of а long, straight spatula. Au undesir- 
able feature is the liability of the mixture to “run” in a 
heated atmosphere, but at normal temperature no trouble 
whatever is encountered. The author, whose article ig 
abstracted in Scientific American, mentions that in 
addition to its value as а means ok direct observation, the 
fluorescent screen reduces the time of exposure in making a 
skiagraph, being placed bereath the plate when exposed. In 
conclusion, the anthor remarks :—“ Of course, it must be 
understood that even the best and most costly screen will 
not fluoresce to any extent if the rays are being delivered 
poorly and intermittently ; it will not compensate for a poor 
and weak electrical discharge and faulty tube. As a gauge 
by which to estimate exposures, I consider a good screen very 
valuable. With practice one becomes as intimate with the 
capabilities of his ‘tubes’ as a photographer with the 
capacity, as regards covering power and rapidity, of his 
eng." - 


Society of Arts.— The arrangements for the 1898-99 
session, which opens on 16th inst. with Sir J. Wolfe Barry's 
p address, include the following: —November 23rd, 

of. Geo. Forbes, F. R. S., on Long Distance Transmission 
of Power." After Christmas, Mr. Philip Dawson on “ Elec- 
tric Traction and its Application to Railway Work," and 
W. H. Preece, О.В, F. R. S.,, on Wireless Telegraphy." 
There are to be four Cantor Lectures by Prof. Vivian B. 
Lewis on “ Acetylene,” on November 21st and 28th, and 
December 5th and 12th. Dr. S. Rideal will deliver four 
Cantor Lectures on “ Baoterial Purification of Sewage," on 
January 16th, 28rd and 30th, and February 6th. 


Royal Institution.—A general monthly meeting of the 
members of the Royal Institution was held on 7th inst. The 
special thanks of the members were returned to Mr. John B. 
Carriugton, for his donation of £25, and to Mr. Charles 
Scott Dickson, Q.O., Solicitor-General for Scotland, for bis 
donation of £100 to the fund for the promotion of experi- 
mental research at low temp2raturer. 


Appointment.—The Birmingham Technical School Com- 
mittee last week appointed Mr. Thomas Reid, of Dundee, to 
the post of head teacher of the Engineering Department at 
the Municipal Technical School. 
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Jaterruption in Supply at High Wycombe.—Messrr. 
Edmundsons’ Electricity Corporation furnish us with the 
following particulars of an interruption at High Wycombe: 
— About 10.80 on Wednesday, November 2nd, one of the 
feeders—a triple concentric lead-covered and armoured 
cable—broke down. The outer ring being the nentral con- 
ductor, was practically short circuited to the next ring, the 

ative blowing the fuse on the station end of the feeder, 
and also most unfortunately melting out the copper bridg: в 
on the neutral of all the feeders at the station, with the 
result that there was too great a pressure on the lamps 
on the itive side of the system, which burst a few 
lamps fused some lamp holders and blew a number of 
fuses, which was the total amount of damage done. At the 
moment the supply was being given from the accumulators, 
and no one was in the works. Most of the supply was 
renewed a few minutes after thie occurrence, and 5 
was in order the next evening. The breaking of the 
connection caused the fire alarm bells in firemen's honses 
to ring, which was the first intimation of trouble on the 
lighting circuits, ö 


The Hawley Down-Draught Grate.— The smoke ques- 
tion has been mnch in evidence in France of late, and many 
of furnace have been tested. The Journal Univer:el 
Ф Electricite describes some tests on the Hawley down-draught 
grate at a works at St. Denis, when on a four months’ trial 
a saving of fuel has been effected of 11:27 per cent. The 
emokelesaness is absolute. The grate was tried in a Bab- 
cock type boiler constructed at Quillac. Anzin briquetts 
were used as fuel. On four tests an ordinary grate showed 
an evaporation of from 7:64 to 8:2, the Hawley grate show- 
ing 9:14 to 9°57, and an economy of 18:28 to 15 86 per 
cent. The mean economy per pound of combustible wes 
14:945 per cent. and pound of coal 17:290 per cent. 
There are two grates, the upper one of water tubes and the 
lower one of ordinary type, on which is completed the combus- 
tion of the fuel which falls through the top grate. The larger 
ion of air comes in above the top grate and passes down 
through the fire, Additional air may be admitted between 
the grates if required. Obviously the upper grate must be 
to very severe temperatures, and circulation in the 
tubes of the grates must be copious, and the water supply 
should be good in quality. The upper grate acts as a sort of 
retort to ensure a considerable temperature to the gares 
evolved upon it, heated by passing through the fire bd 
below, while they are mixed with more air in the presence of 
of a hot clear fire on the lower grate. Properly arranged and 
worked, the Hawley furnace ap excellent for externally- 
fired boilere, but not practicable for internal furnaces, by 
reason of want of space. 


Revision of Charges by the Edison Electric Illumin- 
ating Company of New York.—This company has recently 
decided to enter into more active opposition to the Gas 
Companies of New York, and in a circular issued to the 
public of that city, it has given the details of the new system 
of charging. For small consumers the charges are in future 
to be—10d. per kw.-hour for the first hour’s average daily 
use of the total lamp equivalent connected ; 74d. for the 
second hour; 5d. for the third and fourth hours, and 24d. 
for use above five hours. For the larger consumers, guar- 
anteeing 2,000 kw.-hours’ consumption each month, and two 
hours’ average daily use of the installation, the charges are 
fixed as follows :—5d. per kw.-hour for first four hours’ 
average daily use; and 244. per kw.-hour for all use above four 
hours. These charges cover both incandescence and arc 
lighting, and include renewals of incandescence lamps, and 
carbons, &c., for arc lamps. They do not inclade, however, 
first eupply of lamps. If these revised charges lead to the 
increased use of electiicity for lighting and other purposes 
which is anticipated by the company, a further redaction for 
long bour use is contemplated. In comparing these charges 
with those made by the London companies, it is necessary 
to remember that labour and raw materials are dearer in 
New Tork than in London, and that gas is also a much more 
costly illuminant than in this conntry. With gas at 2s. 7d. 
per 1,000 cubic feet, the revised charges of the Edison 
Electric Illuminating Company, of New York, would 
probsbly fail to win fresh consumers for the electric 
current, 


` Newlands, Ingatestone, 


Lectares.—Mr. W. Н. Preece, C. B., F. R. S., on Monday, 
addressed the Carnarvon Literary Union on * Wireless 
Telegraphy." | 
On 8rd inst., Prof. Jamieson delivered the fourth of his 
series of lectures on “ Electric Railways and Tramwaye,” at 
the Glasgow and West of Scotland Technical College. 


Obituary.— We regret to announce the death of a well- 
known French electrician, almost unheard of during recent 
ears, M. De Meritens, which occurred last week at 
aris, under very sad circumstances, at the age of 65 
years. His name will be moet familiar to electrical 
men in this country in connection with his celebrated 
magneto-electric generator, which was extensively tried about 
20 years ago in many French and several English ligbt- 
houses for illumination purposes. 


NEW COMPANIES REGISTERED. 


West Kent Electricity Sapply Company, Limited 
(59,368).—Tbis company was d on November 2nd, with, a 
capital of £20,000 1а £1 shares, to carry on the business of electricians, 


electrical a us, and to construct, own, establish, fix and 
carry out ali necessary cables, wires, lamps and 
works. The subscribers (with one share each) are:—W. W 


Pritcbard, 39, King Street, Cbeapaide, solicitor; Joseph Т. Rockett, 
14, Westbury Road, Bowes Park, accountant; Harry G. Pulham, 
4, Denholme Road, 8t. Peter's Park, W. clerk ; G. Humphrey Davies 


8, Laurence Pountney Hill, E. O., architect; George W. Sutton, 61, 
Mostyn Road, Brixton, accountant; Henry M. ter, 37, York 
Road. N., secretary; and Walter May, 28, Nel Road, Oatford, 


B.E., surveyor. The first directors (to number not less than three 
nor more than seven) are to be nominated by the subscribers; qualifi- 
cation, £500; remuneration as the company may decide. Registered 
office, 39, King Street, Cheapside, E. O. 


Bute Electrical Manufacturing Company, Limited 
ea rite his company was registered on November 2nd, with a 
eapital of £5,000 in £1 shares, to enter into an 
October 29th, with Ins 


scribers (with опе share each) are:—Hilary B. Marquand, 3, Dock 
Chambers, Cardiff, shipowner; Thomas MacM. Heywood, 8, Mount 


Cardiff, engineer; Ed 


Heywood, Frederick G. Treharne, Augustus J. Marquand ; 
remuneration, £200 per annum, divided between them. 


gis 
£5,000 in £1 shares, to enter into an agreement, dated October 8186, 
with “ Whitehouse & Thomas, Limited,” and John H. Campbell, ШЕ 


engineers, metal workers, ра fitters, &o., on 

pany at 17, South Street, Finsbury, E. O., and 189, Drummond Street, 

Hampstead The subscribers (with one share each) ате: — 
bank, Stamf N., chartered. accountant ; 

ae 17, South Street, Е.О., chartered accountant; Thomas 


Hamilton, Motherwel), and Wishaw Light Railways 
Company, Limited (59,404).—This оралу was registered оп 
November 3rd, with a capital of £20,000 in £10 shares, to construct, 

urchase or otherwise acquire any light railways or tramways in 
Motherwell, and Wishaw, in the county of Lanark, or the 
neighbourhood thereof, and to work by electricity, or al рожет, | 
all such light railways or tramways. The subscribers one 
share each) are :—Na J. Ferdinand, 56, Canfield Gardens, N.W., 
-ntleman; Ernest Lasarus, 83, Cannon Street, E. O., chairman 
ritish Thomeon-Houston, Limited; John T. Mers, The Quarries, 
Newcastle-on-Tyne, chemical manufacturer; Harold F. Oharles, 
49, Nunhead Lane, Peckham, S. E., clerk; Alfred Olements, 
118, Heath Street, Ham , N.W., secretary; W. Martindale, 
ввех, gentleman; and Albert Б. Monke, 
83, Cannon Street, E. O., mana director British Thomson-Houston, 
Limited. The first directors (to number not less than three nor more 
than seven) are to be nominated by the subscribers; qualification, 
£20; remuneration as the company may 

Smith, Simpson & Co., Limited (59,407).—This 
com was registered on November 3rd with a capital of £2,000 
in [41 shares, to carry on the business of smelters, and steel 
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manufacturers, manufacturers of machinery, boilers, plant, stovcs, 
dyramos, engines, motor cars, rolling stock, &c., and gas, elec- 
trical and general engineers. The subscribers with one share 
each) are:—Walter F. Simpson, Hapton, electrical engineer; 
Arthur Е. Simpson, Manchester Road, Hapton, mill mansger; 
Jobn. F. Simpson, Manchester Road, Hapton, grocer; Harold 
Smith, Netherheys, Ovlae, Lancs., engineer; Jcseph Simpson, 
95, Withnell Road, Blackpool, engineer; Arthur G. Brown, 38, 
Victoria Buildings, Manchester, engineer; and James Hartley, 
Moorelands, Weaste. The first directors are Joseph F. Simpson 
(managing director) and Harold Smith; qualification, 100 skares. 
Registered office, 49, Deansgate, Manchester. 


New St. Helens and District Tramways Company, 
Limited (59,426).—This «юры им registered on November 4th, 
with & capital of £150,000 in £5 shares, to acquire tbe business of the 
St. Helens and District Tramway Company, Limited (registered in 
1889), to construct, maintain, and work any tramways or railways, 
and to carry on the busisess of electricians, electrical and mechanical 
engineers and c^ntractore, suppliers of electricity, and electrical 
apparatus manufacturers The subscribers (with one share cach) 
are :—J. А. Willox, M. P., Parkeide House, Huyton, near Liverpool, 
newspaper proprietor; Tnomas Evans, 15, Tithebarn Street, Liver- 
pool, cotton merchant; Jacob Atherton, Singleton, Huyton, near 
Liverpool, manufacturer ; D. L. Chalmere, 5, Fenwick Street, Liver- 
pool, chartered accountant; H. Martin, J.P., Olive Mount, Grosvenor 
Road, St Helens; J. B. Atherton, Manhattan, Gateacre, near Liver- 
pool, manufacturer; and F. J. Leslie, 15, Union Court, Liverpool, 
solicitor. The number of directors is not to be less than three nor 
more than seven; the first are Sir John A. Willox, M.P., Thomas 
Evan., Henry Martin, James B. Atherton, and Jacob Atherton; 
qualification, £250; remuneration, £250 for the chairman, and £200 
each per annum for the others. 


OFFICIAL RETURNS OF ELEOTRICAL 
COMPANIES. 


Drake & Gorham Electric Power and Traction 
(Pioneer) Syudicate, Limited (57,352).—This company's statu- 
tory 1eturn was filed on September 1st, when 1,107 shares were taken 
up out of а capital of £20,000 in £10 shares; £3 per share has been 
called, end £3,321 received. 


Electric Railway and Tramway Carriage Works, | 


Limited (57,082).— This кору: statutory return was filed on 

September 7th ; 16,087 shares have been taken up out of a capital of 
'£150,000 in £5 shares, and £2 share called; £32,174 has been 
paid, and £11,079 has been ved in advance cf calis. 


Electric Light and Power Company, Limited 
(56,786).—T his company’s statutory return was filed on August 17th, 
when seven sbares were taken up and раа for in full out of а capital 
of £6,900 in £1 shares (5,000 deferred). | 


/ 


CITY NOTES. 


The Western and Brazilian Telegraph Company, 
Limited. | 


Тнк report of tre directors to be presented at the thirty-sixth 
ordinary general meeting cf the company to be held on November 
11th, states that the total earnings amount to 272,698 139. 10d , as 
against £59,754 17s. 81., showing an increase of £12,937 16s. 24, com- 

with the half-year to June 80th, 1897. The working expenses 
amount to £39,376 7s. 9d., ав against £44,575 12«. 4d., a decrease of 
£5,199 4s. 7d. Including the amount brought forward from 
December Sist, 1897 (£1,428 5s. 11d.), and the dividend received 
upon the shares held in the “ Platino" Company, the balance to the 
credit of the revenue account is £44,914 24, from which haa been 
deducted £8,041 123. 5d. for interest on debentures and debenture 
stock, £2,016 3з. for it coms- tax, and £1,078 17s. 8d. has been invested 
on account of the debenture stock redemption fund, £8,000 bas been 


to reserve fond, leaving a balance of £25,777 8s. 11d. The 


irectors now recommend the Раги of Ds. per share, free of 
inc: me-tax, for the balf-year on the shares, being at the rate 
of £3 6s. 81. per cent. per annum, as against 3s. per share, or £2 per 
cent. per annum, for the ding period of last year, leaving a 
balance of £1,427 18s. 11d. to carried forward. In the case of 
shares which have been divided into preferred” and deferred,“ 
the 53. per sbare now recommended will be payable, viz., 3s. 9d. per 
share tothe preferred shareholders, and 1s. $d. to the deferred sbare- 
holders. The sbareholders of this company having consented to 
exchange more than the number of shares required under thé agree- 
ment between this company and the Brez lian Sabmarine Telegraph 
Company, the agreement has become operative as from June 30th 
last. In consequence, directors of the Brazilian Submarine Telegraph 
Ocmpany have de com e directors of this company, and vice versá, and 
Mr. Andrews, the chairman of this company, bas been elected chair- 
man of the Brezilian Submarine Telegraph Company. Mr. Axworthy 
has been appoi manager of the company, and Mr. Hodson, 
formerly the traffic accountant, has been secretary in place of 
Mr. Cunningham, who has retired. The arrangement now made will 


conduce to the more harmonious and efficient working of the com- 
panies, and will prove advantageous to the Governments and the 
public. The dividend warrante will he posted on 11th inst. 


Morecambe Electric Light and Power Company. 


A GENERAL meeting of this company, whose concern has been pur- 
chased by the Morecambe Urban District Council, was held a£ the 
King's Arms Hotel, Morecambe, on Wednesday, November 2nd, for 
the purpose of haviog an account laid before the shareholders as to 
the manner in which the winding up has been conducted and the 
property disposed of. Mr. Chas. R. OCompston, auctioneer, Lancaster, 
1s the liquidator,and Mr. J.T. Sanderson, of Lancaster, is his solicitor. 
The balance-sheet submitted by the liquidator showed that the total 
reccipts fiom February 27th, 1896, were as follows :— 

Cash at bankers, beiog proceed: of the sale of certain plant, £500; 
plant and material sold, £131 19:. 5d.; acceptances matured, £61 
14s. 1d. ; Morecambe Urban District Council, gross amount agreed for 
plant and undertaking, £3,897— from which £1,179 was deducted by 
arbitration for diminution in value, £2,718; bank interest, £11 
19s. 1d,; total, £3,423 5s. 7d. The payments to preferential creditors 
at the date of the extraordinary general meeting, February 27th, 
1596, amcun‘cd to £70 18s. 7d.; wages and cost of removing plant 


and material amcunted to £11 1s. Id.; rent of office and warehouse, 


£38 2s.; incidental paymente, £9 193. 11d.; Board of Trade fees, £7 
2«. 3d. ; bank commission, £3 12e. 94. ; solicitors to the Urban District 
Council taxed coste, £382; Morecambe District Council, half-cost of the 
award, £41 6s. 9d.; liquidator's solicitor's costs, including witnesses 
at the arbitration proceedings, £188 10s. 1d. ; liquidator's remuneration 
and out cf pccket expenses, £86 15s. 54.; first debenture bonds in 
fall, including interest, £2,059 11s.; second debenture bonds, in- 
cluding interest, a dividend at the rate of 3s. 444d. in the £ on 
£3,098 28. 8d., makes £523 12s. 3d., leaving a balance of 13s. 64. 
There are no assets available for either unsecured creditors or ordi- 
nary shareholders, as follows :—Four unsecured cash creditors, £128 
118. 4d.; four unsecured creditors for professional charges, £48 78. 7d.; 
one unsecured creditor for rent, £9 10s.; 23 unsecured creditors for 
plant and trade requisites, £138 4s. 5d.; .104 ordinary shareholders, 
£6,759; total loss, £7,083 13s. 4d. The accounts were audited by 
Mr. W. B. Hodgson, the late chairman of the Morecambe Electric 
Light and Power Oompany, Limited. The accounts were passed, and 
it was resolved to destroy the books of the company when the liqui- 
dation proceedings have completed. 


Veritys, Limited.—The report of this company for the 
year states that the accounts show a profit of £20,977 11s. 9d., and 
and after deducting directors’ fees (£2,000), and making due provision 
for the depreciation of t, and for bad and doubtful debts, there 
remains a balance £16,697 4s. 9d. which, together with 
£312 94. 6d. brought forward from last year, makes a total 
of £17,009 14s. 3d. available for dividends. 


New Issue.—The Chelsea Electricity Supply Company, 
Limited, bas this week made a new issue of £40,000 43 per cent. 
debenture stock (ranking pari passu with £60,000 already issued), at 
the price of £108 10s. The object of the issue is to provide for the. 
farther development of the company’s business. 


TRAFFIC RECEIPTS. | 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 


ug November 6th, 1898, were £192 4s. Id.; aggregate to date, £13,135 


Tramways and Carriage Com Limited.—The receipts for the ` 
week November áth, 1808, were £2,568 19e. (d.; corresponding 
period, 1897, 5 78. 5d. ; increase, £21 198, 18, 


pan 
6th, 1898, were 21,027; week ending November 7th, 1897, 
£1,041; decrease, £14 ; total receipts for half-year, 1898, £18,904 ; corresponding 
. period, 1891, £17,580; increase, £724. Miles open, 3j. : 
The Dover Corporation Electric Tramways.—The for the week 
en November 6th, 1898, were £165 ба. 5d. ; рза ad November 6th, 
1897, £108 128. 10d. ; increase, £61 18s. 7d. ; total receipts to November 6th, 
1898, £7,340 5s. 6d. . 
ipany.—The receipts for the week ending 
November 4th, 1898, were as follows:—D. U. T. Co., horse oars, £2,295 
15s. 1d. ; ditto, electric cars, £894 28. (d.; D. В. D. Co., electric £143 
0s. bd.; total, £8,968 8s. 104; ‘corresponding week last year—D. U. T. Co., 
horse сагв, £2843 18e. Id.; D. 8. D. £494 бв. ; 
28,398 4s. 14.; increase, £94 19s. 9d.; te to date, £75,901 Oa. 3d. ; 
aggregate to date last year, 270,108 178. Ad.; increase to date, £5,798 9s. 11d. 
orked :—The mileage iq бае is 18 miles electrically, 81 miles by horses, as 
against 8 miles electrically, and 84 miles by horses, for the corresponding 
period last year. ` 


The Hobart Electric Tramways Company.—The receipts for the month of | 
September showed an increase of £108. 
The Liverpool Overhead Railway Compan 
November 6th, 1898, amounted to 
£1,841; increase, £110, 


теме Бесс Tramways Company.—The receipts for October amounted 


.— The receipts tor the week ° 
‚451; corresponding week gem 


The South Staffordshire Tramways Company.— The receipts for the week ending 
November 4th, 1898, were 4662 188.; week end November 5th, 1897, 
£655 28. 8d.; aggregate receipts for 44 weeks, £27,880 168. 6d.; last year, 
£28,181 11s. 8d. ; 


The Western and Brasilian Telegraph Company, Limited.—The receipts for 
the week ending November 4th, 1896, after eting IT cent. of the 
gross receipts payable to the London Platino- slegraph Com- 
peny, LimHod, were 42,876. А 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


С1овіп Cl er "Du 
Present AME or Dividends for Е | 
Issue. N : Share. the last three years. teton, egre dn Ex 9th, . 
1806. | 1:96. | 1891 Highest.| Lewest 
127,400} African Direct Telegraph, 4 Y Debs. eee i . 100 4 . |100 —104 100 —104 ма 
25,000 | Amazon Telegraph, shares m Я o ..| 10 ; 6— 7 5— 6 - 
125,000 Do. do. 5 Y Debs: Red. ate oe %% 100.1 5. —— 92 — 96 92 — 95 e 
905, 500 Anglo-American Telegraph ers see e o Stock E2 98/22 188) 3 61 — 64 |61 — 64 63 | 61 
8,047 Do. 6 95 Pref. .. Stock fl 18s|£6 бє 6 112 —118 11241—1134 | 113 |112j. 
8,047,2201 Do. do: Deferred...  .. .|Btock| .. |. |... |14— 142. | 14)— 141 143] 14 
180,000 Brasilian Submarine Telegra G "T 10 | 7 75 77 1 16 15}— 153 1538] 154 
75, do. oy Debs. "па ied 1906 100 5 b ee |111 —115 111 —115 Vus 
44 Chili КЕ, Nos. 1 to 44000 a SS 5 | 4 4 4 31 8 ; ave 
10,000 Commercial Cable ае case los I. see (8100 | 7 8 8 Y 180 —190 1180 —190 x s 
918,297 Do. do. Ster 500 year 4 Y Deb. Stock Red. (Stock) ... ses . . |104 —106 104 —106 105 | s 
224,850 | Consolidated Telephone Construction and кыши 10/- | 14% | 3 ie ex do 
16,000 | Cuba Telegraph. 0 84182 73. a Hun 
000 Do. 10 96 Pref. "m eae 10 10 10 10 1641— 164 16 — 17 c m 
12 Direot t Spanish Telegraph e А 5 4 4 4 4 — 5 4 — 5 “ ids 
6,000 о 10 T Cum. Pref. 5 10.95 |10 10 10 — li 10 — 11 3 «s 
80, Do. Debs., Nos. 1 to 6,000 . 60 4495 | 4b’ | 44% 101 —107% 104 —10795 x i 
60,7101| Direct United Staten Cable" м es nee | 20 24 | 24 .. |1— 12 | 114— 12 ng 118 
120,000 | Direct West India Cable, 4j % Reg. Deb. ue e 100 xs ө .. 101 —104 101—104 108 
4,000 Eastern Telegraph, Ord. Stock . ‚озы ce ае [Stock]... . А — |172 —177 1764 174 
1,296,000 Do. 8495 Pref. Stock PM | . . 10o0oſĩ |... 104 —107 [104—107 | 106} | 1043 
500,000 Do. TY Certs., 50 % paid 28 eee А 52 — 55 52 — 55 2 
89,900 Do. [фу pete: repayable 1 1600 100 5 5 5 % 100 —108 [100 —108 ids 
1, Do. Jeb. Btock Red. ... .. |Btock| 4 4 4 124 —128 xdj124 —128 de 
Eastern Extension, 3 and China Telegraph 10 7 7 7 174— Mà | 174— 171 | 172| 178 
16, 00 { 00 5 % (Aus. ov. Bub.) Deb.. 1800, red. aan. 11 100 |6% |6% |59 100 —10 поо— |108 | .. 
drgs., reg. 1—1,040, 8,976—4,826 
64,4000 Do. do. Bearer, 1,0608, 975, 4,827—-6,400 100 5 % | 5 7 6 9 101 —104 101 —104 | 1034 
820,0001 Е Do. I Aon E i Stock| 4 4 4 125 —129 1125 —129 is 
astern an u can el bh, 5%, Mort. b., — 
85,100 { аар зоа Telegraph, 5%) 10 2.4 P 100 5 * 5 5 - 100—104 100 —104 " 
46,5001 Do. е 745 to bearer, 2,844 to 5, 100 | 5 5 *. 101 —104 101 —104 iss 
Do. Mort. Debs., Nos. 1 to 8, 000, red. 1900 100 | 4 4 .. 1108 —106 103 —106 өз 
Ро. 43; Mt. Debs. (Mauritius Bub.) 1—8,000 25 4 €, |4 .. 104 —107% 102 mi: M 
180,227 | Globe Telegraph and Trust s ..| 10| H% ЧА | 44% | 12 — 194ха 12 — 124 | 124 
180,043 Do. do. 6 96 Pref. eee eee TT 10 6 6 6 17 xd 164— 17 17 164 
150,000 | Great Northern Telegraph, of Copenhagen... 10 10 % 10 % 10 — 294 281— T m 
150,000. Do. do. do. do. 5 Debs. .. | 100 5 5 5 100 —108 100 —108 101 vee 
97,800 Halifax & Bermuda Cable, 44% Ist. Mt. Dbs., wn. 1-1, 200, rd. 100 | ... —— .. |101 —104 |101 —104 Vis bee 
17,000 | Indo-European Telegraph 4 ..| 25 10 10 10 62 —55 xd 63 — 66 554 | 53} 
100,0001 London Platino-Brazilian Tel ph, 6 % Debs. .. ... 100 6 6 6 109 —112 109 —112 — s. 
484,507 | National Telephone, 1 an Taai e 05. 1 616% | 9% 6 53— 58 — bi si 5} 
15,000 Do. 6 Cum. lst Pref. see wns ..| 106 6 6 12 — 14 12 — 14 1 13 
16,000 Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 6 12 — 14 12 — 14 d eos 
250,000 Do. 5 Y Non-cum. 8rd Pref., 1 to 350,000 5,65 5 5 b 6 6)— 58 oaf* T 
1,829, Do. 34 % Deb. Stock Red. is Stock| 84% | 84% 817 100 —106 | 100—103 1 101 
. 171,504 | Oriental Telephone and Eleo., Nos. 1 to 171,504, fully paid 115 5 5 f— xd 1— 1 = и 
' 100,000] Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 4 4 106 —108 |106 —108 s s 
11,889 Reuter’s eee eee eee eee eee 8 5 5 5 7 — 8j 7 — 8 IO ee 
8,881 | Submarine Cables Trust. ST le sis .. |Oert.| ... a .. 1188 —188 |188 —138 ‘st m 
,000 | United River Plate Telephone | 5 US 5 4 5 6 42 44 
151, 7881 Do. do. Debs. .. ii Stock| 5 id . |108 —106  |108 —106 T “es 
200,0001| West African Telegraph, 5 95 Debs 100 |6 5% 5 Ф | 99—102 | 99 —102 “ 
30,008 | West Coast of America, Nos. 1—80, 000 and 53,001—58,008 | . i. 1 i- 1 us 
150,000| Do. do. 4% Debs., 1—1,500 gua. by Bras. Sub. Tel. | 100 | ... . . [104 —107 |104 —107 " 
64,200 | Western and Brazilian Telegraph... — ... „. ... | 15 |8 2 84% | 194— 1 121— 123 | 125 
83,129 Do. do. do. 5 / Pref. Ота... ...| 71 5 P 5 S 5 8 — 8 — uu pe 
88,129 Do. do. do. Def. Ord. 71 1 ^ $ 4 — 4 — a eee 
889,521 Do. do. do 4% Deb. Stock Red. 2 „|. |... [107 110 107 10 
88,821 | West India and Panama T 10| 4% 1 3 11— 19 | H— 13 IA l$ 
84,608 | Do. do. do. 6 Cum. 18+ Pref. . ..| 1016 6 6 91— 92 91— 9 e 
4,600 Do. do. do. 6 Ф Cum. 2nd Pref. . 10|6 6 6 7— 9 7— 9 wes 
80,0007 Do. do. do. 6 Y Debs., Nos. 1 to 1 ,800 100 | & 6 b 106 —100 |106 —109 see 
158,100] Western Union of U.8. Telegraph, 6 % Ster. Bonds 100 | 6 6 6 98 —108 98 —108 бй 
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50.000 


65,000 South London Electricity Supply, Ord., £8 paid ... 
79. 900 , Westminster Electrio Supply. Ord., 101 to 80. 000 


ELECTRICITY SUPPLY COMPANIES. 
80, m Oharing Oross and Btrand Electricity Bupply 


do. do. do. 4% Cum. Pref. 


Do. do. do. x Deb. Stock Red... 
City of London Electrio Lighting, . 40 go ed i 
Do. Ord. Nos. 90,001 to 100,000 5 sss 
Do. д Cum. Pref., 1 to 40,000 "e 
Do. Deb. Btock, Borip. (iss. at 2116) all paid 
башы fined & Brush Prov. Elec. Ltg., Ord. 1—80,000 
Do. do. - do. Nos. 80,001 to 40,000 £8 paid. 
Do. do. do. 6 % Pref., 40,001—60,000 
Edmundsons Elec. Corp., Ord. Shares 1—17,400 
House-to-House Electric Light Supply, Ord., 101 to 15 ‚761 
Ро. 1% Cum. Pref. ... 
London Electric Supply ers Limited, Ord. iis 
Do. do. 6 % Pref. 
Metropolitan Electzio Supply, 101 to 62,500 
Do. т Mortgage Debenture Btock 
Notting Hill Electric 


(en t. James's and Pall Man 208 Laght, Ura 


Do. do. 7 % Pref., 20,081 to 40,080 
Do. do. 4% Deb. Stock Bed. Sx 


* Bubject to Founder's Shares. 
t Unless otherwise stated all shares are fully paid. 1р 


5 5% 6% 7% no 16 5 


. |8 ck d 4 97 us 3 = 15 1 3 Zus 
tock) 44 118 —11 18 — 
10 7% 10 234— 244 
10 ss — Sy |.28 — 24 
10 s% 6 ch 164 | 154— 164 
Vx I: 5 187 —182 127 — 182 
10 atl: 10.— 18j 1 183 
10 % % 10 — tA i — 153 
10 6 в в 9 144— 1 4$— 
6 4 |6 5— 51 5 — 5i 
5 4 9 — 10 9 — 10 
5 7 * 7 * 7 9 — 104 93 — 104 
99. 8-4 31— 4 
Do] uu dag 6— 64 
10 | 4 5 6 153— 164 1 1 
wwe | 45 4$ 44 117 —121 117 —121 
10 |2 4 6 15 — 16 15 — 16 
5 | 72% 1035 [144% 16 — 17 | 16 — 17 
5 7 un 7 9 — 10 9 — 10 
tock| ... 4 106 —108 106 —108 
5 21— 3 2i— 383 
5 7% 99, 129, 144— 154 — 
Liv 
in 3 a Warrants, prods bog used being — n6 ва capital, 


ividends 
Dividends marked § are for a year consisting of the atter of one year and the йг} pert 


Tigh n 
344 | 24 
"E 
194 | 12; 
15 | 1432 
өд) 9i 
16 | іб 
153 | 164 


16$ | 16 


т) 154 
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SHARE LIST OF ELEOTRIOAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIBS.- 


Present NAME. or Dividends for 3 Closing during week 
8 ж 
Issue. ics the last three years. Nov. Aud. p agre ot. Nov oth, b 
1996. | 1806. | 1897. Highest.| Lowest 
60,000 a © A" shares, Nos. 1—60,000  ... s iss Id. "T — 21— 33 28— 84 84; 2} 
90,000 4} % 1st Mort. Deb. Stock Red. m .. Stock з sees | 94 —100 94 —100 А m 
80,000 British "Electi Traction 10] ... i .. |10$— 174 | 164— 174 171 17 
10.000 Do. do. 6% Cum. Pref. 80,001—40,000 } 10 13 — 14 13 — 14 
, o Med at £2 10s. prem. all pd. ) i a se zs di 
90,000 man m Езра oed ‚1 to 90,0000 8| 2 nil nil 11— 1; 14— 17 12 ІҢ 
000 а zd Pref. , 1 to 80,000 2| 8 nil 49 2 — 2i 2 — " Wi 
125,0001 do. eb. Btook ... (Stock) ... = .. 109 —113 109 —118 112 
50,000 Do. do. 200 Deb. Stock Red. ... xu Pu -— .. |102 —105 102 —106 102 
20,000 | Callender's Cable баайа: shares, Nos. 1—20,000 ... з iis сае 94— 104хӣа 94— 104 9H 
90,000 Do. do 44 95 let Mort. Deb. Stock Red. Stock isi T .. |110—118 |110 —113 118 T 
35,250 | Central London Railway, Ord. Shares 10 | ... d Jas 92— 103 10 — 104 104 | 10% 
178,308 Do. do. do. 26 paid i „% 0 uus Tv жов bi— 61 52— 11 63 
61,088 Do. do. Pref. half- shares £1 paid 5 * gua 11— 1g 1 1 У 
71,447 Do. do. Def. do. £5 paid 44— b ise 
680;0001 City and South London Railway. .. Stock 14% 14% 4% 69 — 71 69 — 71 704 
22,500 | Do. do. Ord. shares, Nos.1 to 22, 500 £4 pd. | 10 81 8)— 4 ж 
82,098 говро & Со., 583 140 ма ra ea С : 8| .. 2 làÀ— 2 i» з 
о. 5% Ist Mort De в., 1 to 48 of | 
82,850 |, £100, and 901 to 1 ,070 ot £50 Red. ) ooo T eee ooo 91 — 96 91 — 96 94 92] 
99,261 dison & Swan Utd. El. legt. "AC shares, #8 pd. 1t099,261 5| 6 D 6 21— 21 e. 24 2 
17,189 Do. do. do. “А” Shares, 01—017, 189 5 5 54 6 4— 6 4— 5 A 
194,028 Do. do. do. 4 95 Deb. Btock Red.. 160 | ... ды .. 101 —108 |100 —102 100$ |... 
110,000 | Electric Construction, 1 to 110,000 ... — 25 8 6 2 — 2 28 27% 
25,000 Do. do. 7 % Cum. Pref., 1 to 25, 000 . 2| 7 7 7 22— 3 3 23 
111,100 Do. do. 4% Perp. ist Mort. Deb. Stock .. [Stock] ... з .. 106—107 |105 —107 is os 
91,196 Elmore's Patent Co Depositing, 1 to 70,000 ... 2| .. see ies 1— 1 4— 885 АЕ 
67,275 | Elmore's Wire Manulacturing, 1 to 69,885, issued at 1 pm. 2|... i TM i— | i— ses as 
9,6001 | Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ..| 10 | 194% 7 7 10 — 12. | 10 — 12 К 
12,500 неу» (W. T Telegraph Works, Ord. Ves ies . | 10] 8 10 13 20j— 214 | 20j— 214 21 205 
8,000 do. 7 % Pref. 10| 7 7 7 18 — 19 18 — 19 18} 
50,000 Do. do. do. 4j Mort. Deb. Stock... Stock 4j 44 44951110 —115 |110 —116 
50,000 | India-Rubber, Gutta-Percha and егех h Works ..| 10 | 10 10 10 22 — 23 22 — 23 228 223 
800,000 Do. do. do. lst Mort. Debs. | 100 | ... s .. |102 —106 |102 —106 
87,500 f Liverpool Overhead Railway, Ord. e o5] 10| 2j 21 8495| 108— 104 |І 104 
10,000 Do. do. Pref., £10 paid - | 10; 5 F 6 5 154— 16 1 16 х 
87,850 Telegraph Construction and Maintenance . ic 16 15 15 87 — 4l 87 — 41 40 | 88] 
150,000 | Ро. до. do. 5 % Bonds, red. 1800 54 545 5 7104 —107 104 —107 | 
540,0001 Waterloo and City Railway, Ord. Stock 100 As 108 —111 |106 —111 : 
t Quoteti Liverpool Stock Exchange. Unless otherwise stated all ah full 
а Dividends marked § are for a year consisting of the latter part of one ar and the first part of the next. 33 
i LATEST 5 QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Bi ham Electric Supply, саша. SE ully paid) 10}. National Electrio Free Wiring, 10s. paid, Ne · 
British Aluminium, Ordinary, 10—12 ef., 11—18. Smithfield Market Eloctric, 8—4. 
House-to-House, 44% Debentures of 2109 105—108. *T. Parker, £10 (fully paid), 14—15. 
Kensington and Knightsbridge Electric Lighting, Ordinary гаар Yorkshire House-to-House Electricity, 25 Ordinary Shares fully 
£5 (fully paid) 18—14; Ist Preference Cumulative 6%, £5 paid, 72—84. Dividend for 1896—6%. 
(fully aus ), stb 55 105—108. Dividend, 1807, 
— From 5 Share List. Bank rate of discount 4 per cent. (October 13th. 1898). 
MARKET QUOTATIONS, Wednesday, November 9th. 
CHEMICALS, ёо. This week. | Last week. |ncrease or METALS, 600. This week. | Last week. | ncresse or 
Acid, H os Š owt. 6j- . b Aluminium Wire, in ton lots .. ton 2994 8994 155 
aa Rak . си aij s. b um ghee eei, in ton lots.. Ber ten 4191 am » 
а „ ОхаНо.. ‘ . per owt. 82/- . c Brass (rolled me T to 12") basis per Ib. А i4. inc. 
а „ Salpharic .. . per owt. 2 ET ec „ Tube (brazed) . pPer lb. en К. inc. 
« Bal .. . per ton ]- 15 „ Wire, basis per Ib. d. ino. 
а Ammonia, uriase (гө) per ton £19 £ f Ebonite Rod is T per lb. 8/- oe 
Tcv 8 „ „ 
a er И i ; 
2 резо ро Carbon è Dar to 15 £15 9 „ Wire (basis price) . perlb. 8d. m dd. ine. 
82 . рег юп | 414 10s. £14 108. 9 » “е . per ton £65 . " 
a Bensole FS per gal. 1[- Б 92 ww . perton 465 496 
а » ( le) .. per gal. 6/6 6 п German Bilver Wire per Ib. 1/6 16 
a r Balphate per ton | 418 10s. £18 108. h Gutte- . per lb. 5/6 6/6 
а Nitrate . per ton | 293 108. 298 108. k India - rubber, fine per lb. 4/.forw'd | 4/-forwrd 
a le per ton 280108. £80 10s. i Iron, Charcoal Shee m per ton . 818 
а Рего $$ .. рег юп | £27 108. £91 10s. i „ Pig Беса" warrants) per ton 48/ ап) 1/4 inc. 
$ Methylated В Spirit :: per gal. 9/9 9/9 4 „ Fo . per ton | From #11 | From .. 
а НИШ! Solvent (90 % at i , Sorep, vy per ton 45/- 3 ss 
100 C. . per gal. 5/6 5/6 i , Wire vanised No. 8.. per ton 48 15 48 gs 
« Potash, ichromate, in casks. . per lb. si. g Lead, En Ingo .. .. per ton 41810 | 41915 58. dec. 
a „  Oeustic (15/80 ЧӘ. per ton 94 f „ „ Sheet .. .. perton| 41476 | 41415 Js dee. 
a Bisulphate . per ton £35 £35 Mioa (uncut slabs 8" long) per Ib. 5 Ыз " 
a Shellac e. per ows 65/- 65/- Manganin Wire No. 98.. per 1b. д = 
а Sulphate of Magnesia . . per ton 24 10 £4 10 9 Mercury Ss ae EM .рег 9 854 ба. inc. 
a Sulphur, Sublimed Flowers .. per ton €6 10 £6 10 o Platinum рег оғ. 4316 43 16 e. 
а 5 gen ered .. per ton £5 10 £5 10 í Steel, Magnet, according to 
Lum .. per ton £5 £5 description .. per ton | From 415 | to 440 
» Boda, Caustic Teile 70 % .. рег ton £8 15 £8 15 € Steel, ке in bars. es £58 488 
а „ Crystals Ls .. per ton £n £8 g Tin, block . : .. per ton | £86 to £87 £96 inc. 
а „ Bichromate, casks .. per lb. 8d. 8d. g „ foil a «s per Ib. 1/4 1/4 
п „ wire Nos. 1 to 16 r lb. 1/4 4 
j Yarns, Cotton. Single 101b. bundle pr Id. 
j „ Flax, 6 or 8 lea... .. per 
j » Hemp, 8 ply 10 lbs. .. per lb. 
ж Russian, 10 Ibs. perb, 1b. 
j n J ute, 180 Iba. rove . per ton 4 
j Manila, 94 thread . per ton 890 2: = 
k Zinc. Sheet (Vielle Montagne bnd.) p. t. 499 10а, 418 80s. inc. 
Quotations lied by Messrs. G. Boor & Co. i = ed by Messrs. Во 4 Lowe. 
> й UE 4! The Briti tish Aluminium Co., Ltd і m жыр d " 55 55 Yeo & Co. 
e 5 ни » Messrs. Thos. Bolton & Sons. k 3s »" » „ М Asbby, Limited. 
d ” н н l ” » ” " Sanders, Wake & Co. 
в "n а н m Є 1 ñ „ W. T. Glover & Oo., Ltd. 
f 50 " н The Indisa-Rubber G.-P., and Teleg. Works Co Ltd n n » ” » P. Ormiston & Sons. 
{ н ñ н Messrs. James & 0 * " " » Johnson, Matthey ё Co., Lid. 
” u n н Jackson & ТШ, 
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RAILWAYS. 


who works them, for the position o£ the 
hore by day, or the character of the light by night, are repeated 
signal dor. 


the limit of the line for the number of trains bas been reached. 
Electric traction is to extend this limit by increasing the 
acceleration at starting and improving the of running. It will 
also reduce the cost of workiog per train , 80. that the advent of 
electricity as a moving azency is certain to prove highly economical. 
What it will do as a remover of bad smells and foul air and for per- 
tonal comfort cannot ba estimated. Time alone will enable us to 
че the intrinsic value of public satisfaction acquired by the 


ge. | 
The extent to which electrical appliances are used is shown by the 
following Table, which gives the number and description of the 


various classes or electrical a in use on railwaysin the United 
Kingdom in the year 1698 UM z 
Description. Total. 
Single needle esse . wwe 19,494 
Morse sounders ... ios DN d s 431 
н recorder ... sus Mot. Ck. ым PN 105 
hones 185 Sus ae bee *. 123,043 
Duplex apparatus (complete) ... ^ .. У 26 
Bell instruments (for message work, complete, 425 
with keys, relay and galvanometers, &c ). 
Phonopores (complete) ... Sn vts jv 110 
Blcck instruments vis pt sss . . 27,146 
Trainstaff instruments ... ko Е ius 673 
Tyer’s tablet a ss "e eae . 1,137 
Interlocking ” 4,275 
Repeater 5 18,450 
Treadles ... d p 1,658 
Fouling bars з A" A ves ma 452 
„ dar indicators МЯ wi vis 224 
Replacers ... T is iss Se ке 31 
Blot selectors m" ^ 968 
Siogle-stroke and relay bells 18,447 
Galvanometers  ... bis gee sais 390 
е trembler bells (platform, &c.) ... 2,063 
m » "T ive ses 5,913 
Night and day switches ... T e. 44527 
Fire-alarm commutator: ... To " TM 96 
Train describers ... ies vds ee 15122 
Light indicators ON UP " " 1,100 
Signal repeater discs... oe ahi ui 924 
Test boxes... "m t ss is Ves 27 
Water-tank apparatus... з Уз js 13 
Telephone switchboards... ase ips. Capi 17 
Bell indicators... n one ant а 86 
Point detector ds TT iss s 1 
Signal lever lock ... T Vs yo 8 230 
Extra contact makers and switches |... ves 539 
Magneto-electric bells... re А о 4 
Total 115,247 


DOMESTIC APPLIANCES. 


The introduction of electricity into our houses has added mate- 
rially to the comfort and luxury of hcme. The domestic telephone 
is Cuming in as an adjunct to the bell. lts use saves two journeys. 
The bell attracts attention, the telephone trantmits the order. Fire 
and burglar alarms are fixed to our doors and windows; clocks are 
ors regulated and controlled. Even lifts are hoisted for the 

firm and aged. Ventilation, and in warmer countries, coolness are 
assisted by fans. Heating appliances are becoming very general 
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where al currents are available. Radiators assist the coal fire 
by maintaining the femperature of a room uniform throughout its 


length end breadth. Ovens are heated, water is boiled, flat-irons 
become and are maintained at a useful temperature, breakfast dishes 
and tea-cskes are kept hot. 


ErnscrBIC LiGHT. 


Bat it is in supplying us with light, without defiling the air we 
breathe in our dwellings with noxious vapour, that electricity has 

to be a true benefactor to the human race. The Legi re 
bas facilitated the acquisition by municipalities of those local 
industries that affect the welfare of the whole community, such as 
road-making, sewerage, the supply of water, tramways, and, above 
all, electric light. No one doubts that new industries of a specu- 
lative cbarecter sre best pioneered by private enterprise. The 
company promoter bas, however, so abused the power placed in his 
bands by the Limited Liability Act that, not only has the сетер. 
ment of electric lighting been retarded іп tbis country, buf 
prospects of private enterprise in furthering other industries bas 
been checked. Fortunately the success, tho comfort, the intrinsic 
value, the economy and the sanitary properties of electric light have 
commended it to our municipal magnates, snd its introduction has 
become the fashion. The following Table shows the position of the 
industry in this country and in the United States at the present 
time :— 

ELECTRIO [тент UBDERTAEINGS. 


United Kingdom. United States. 

malities Companies. Salisb Companies. 

Number of central 
stations ii 72 63 338 2.251 
Capital stock £ | 4,599,154 | 3,258,943 | 3,419,019 | 48,207,527 
Number of arcs .. 5,753 1,259 26,087 265,064 
Number cf glows ... | 1,393,514 | 1,936,893 693,984 | 14,278,358 
Kilowatt capacity ... 44,219 24,344 41,193 | . 578,051 


energy is being furthered. But the most promising field for economy 
is the combination of all classes of electrical | 

especially that of light and tramway working where fuel is cheap, 
* дер xi rincipall Жы 
cost of the u ener pends p y upon 
the contiantty of ita output. If it Gui ba generated continuously 
during the 24 hours of the day ite cost is опу a fraction of 1d. per 


y energy 
d th ht by the incubus 
uring the nig а i 


light certainly one penny per unit less than if there were no tram- 
s. The 5 energy per unit, the more 
5 the electric light as the poor man's lam 
and the more beneficial its introduction into the confined, ill-venti- . 
lated and overcrowded homes of the working classes. By improving 
the locomotion to the suburbs, and enabling them to live in pure air, 
and by clearing the air they breathe of the impurities due to the 


combustion of tallow, oil, and ваз, the more should the public 
6 image which Par t and science 
ve set u 


It is on boird ship that electric light has been pre-eminently suc- 
cessful, and where it filled such a crying want, that its introduction 
met with no check. It was almost immediately and universally 
adopted. Search ше girs. ee great development of the 
torpedo, were introduced into our Navy as early as 1875 Mr. 


-Henry Wilde. The first ship to be fitted with internal electric 


lighting was the In flexible, in 1882. In 1884 the Admiralty ordered 
it to be applied to all H.M. warships. The first application of elec- 
trical power was in the case of H. M. S. Barficur, where motors were 
used for working guns, and for the supply of ammunition. It has 
subsequently been partially extended to the working of gun turrets, 
ventilating fans, capstans, and boat-hoisting gear; but hydraulics, 
the child of cur venerable Past-President, Lord Armstrong, is the 
form still more generally preferred and used for power in our navy, 


though other nations make a much more extended use of electricity. 


The technical reporte received by the United States Navy Depart- 
ment indicate that the electrical appliances on their warships worked 
те successfully during the recent war. Electrical conductors are 

y stowed away in safe quarters, and easily repaired when severed 
by shot. The electrical energy used in a first-class battleship is 
expended thus:— 
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Internal lighting ... "T T .. 60 E H.P. 
Search lights is det ss * 65 " 
Ventilstion va a: "E. " 
Cepstans, hoiste, &c.  ... E .. 60 ә 
Reserve. see а e. 45 i 
Total E eee eee 260 99 
Number of glow lamps | is . . 1,000 
РА „ search lamps iss е E 6 
% » ventilating fans ... iss a AG 
н » motors she ў 2 08 


The following table illustrates the progrcsa of electrical work done 
by that branch of the service which is eo eminertly presided over by 
our vice-president, Sir W. H. White :— | 
Total number 


Ships fitted 
with electricity. fitted. 
Year. „ 


— — — + — 


Electric 
machinery. 


Bearch interna No. of sets Total 


Search Interne 
lights. | lighting. fitted. E. H. P. 


lights. lighting. 


— — — — n — m. 


No.of | 


| lamps. 
186 FN. Nil! Ni | Ni | Ni | ма 
1876 to 1880 19 Nil 38 Nil 19 33 
1880 ,, 1884 30 — 1 50 us 30 120 
1884 „ 1888 150 30 220 8,000 | 180 3.700 
1888 „ 1894 | 265 | 126 750 50,000 | 450 | 15,000 
. 1894 „ 1898 | 600 | 240 | 1,100 95,000 800 25,(00 
LionTHOUSES. 


The introduction of electricity into our lighthouses Las not been 
such an unqualified success as into our ships. No new electric light 
bas been installed on the coast of Great Britain since St. Catherine's 
(Isle of Wight) was fitted up in 1888. Other electric lamps are to 
be found at the South Forland, at the Lizard, and at Soutar Point, 
only four lighthouses in all upon our coasts. 

This is chiefly due to the great prime cost of ite installation and 
to the annual expense of its maintenance. But the sailor bimself is 
not enamoured of it. It does not assist him in judging distances. It 
is too brilliant in clear weather, while in bad weather it penetrates a 
fog no further than an ordinary oil lamp. Moreover, great modern 
improvements have rapid] followed each other in other apparatus, 
lenses and lamps А third order light of to-day can be made superior 
to a first order light of ten years ago. Oils have improved and gas 
has been introduced, Lord Kelvin proposed that lighthouses should 
signal their individuality to passing ships by flashing their number 
in a Morse alphabet. But the Morse alphabet, in 1875, was as 
unknown as Egyptian hieroglyphics to our nautical authorities. The 
same end was attained with less mental exertion by occulting and 
group-flashing systems. | 

A new and very promising plan has recently been introduced in 

дыг or “ v poco, rage ” system. 


sweep across the horison, 
lightning, with a motion that conveys the idea of a wave of some 
nel UM warning the navigator away from the rocky 
shant. 
| 5 ty wr ad pen a yet introduced this раз. Any chan 
of our well-con an y- important coast- ing em 
not to be senes d effected. We are very proud of твы d 
shores Every headland and landfall, e isolated rock, all dan- 
us shoals and banks and narrow ch in lines of trade are so 

illuminated that navigation by night is as safe and easy as by day. 
Lighthouses and lightahips stud our channels Most of them are 
placed in direct communication with our Post Office telegraph 
system, во that the speediest help can be secured in moments of 
difficulty and А 

We, however, want improvement іп fogs and storms. Here elec- 
tricity steps in. I wrote, in 1893, of wireless telegraphy :—" These 
waves are transmitted by the ether; they are independent of day or 
night, of fog or snow or rain, and, therefore, if by any means a light- 
house can flash its indicating signals by electro-magnetic disturbances 
through space, ug could find ont their position in spite of darkness 
and of weather. Fog would lose one of its terrors, and electricity 
become a great life-saving agency." We are nearing that goal. 


TRACTION. 


Electrically-worked railways originated in Europe. The first ex- 
perimental line was constructed by Dr. Werner Siemens in Berlin, 
in 1879. When I visited America in 1884, there was cnly cne experi- 
mental line at work in Cleveland, Obio. Now there are more miles 
of line so worked in Oleveland alone than in the whole of the 
United Kingdom. The reason for this is not difficult to comprebend. 
The climatic influences of the States, the habits of the people, the 
cost of horseflesb, the necessity for more rapid transit, soon proved 
tbe vast supericrity of electric over every other form of tract ion. 
Horses and cables will scon disappear. In England the Tramways 
Act of 1870 bas been restrictive. It deferred the real solution of the 
question for 21 years. Its avowed tendency kas been to throw the 
industry into the hands of the municipalities. Private enterprise bas 
therefore not been encouraged, and municipalities have not taken it 
up. Local authorities have now been educated. The succersful pro- 
gress in the Btates and on the Continent has proved contagious, and 


everywhere our great cities are rising to the occasion. Indeed, to 
neglect to supply tramways where they would be useful, healthful, 
and valuable, is to a certain extent an abuse of the trust confided to 
the municipality by the Legislature. Rapid and convenient suburban 
transit is a social factor of great importance to the working classes, 
who can be readily transported from close quarters to pure air and 
healthy dwellings. Hamburg is one of the best trammed cities on the 
Continent. The trams were constructed by private enterprise under 
pplies the electric energy. 


batteries, are practically the only important engincering questions 
under discussion. The undergr 


Metropolitan Un 
them all. It is a question ae affecting the interests and com- 
fort of the public and the condition of the congested traffic of our 
streets. К. 

The storage battery falfile a very important function in the econo- 
mical working of an electric railway. It equalises the ро on 
the circuit. It meets the fluctuations of the load. It in cur- 
rent when the load is light; i¢ lets out current when the load is 
heavy. It thus secures the continuous working of the engines at 
their fall constant and most economical conditions, and it enables 
the en to be shut down altogether when the load is very light as 
it is at night, in the early morniog, and on Sundays. | 

In Buffalo the battery is charged by energy from Niagara, 31 miles 
away, and the local engines are shut down for 12 hours every day 
and for 10 hours on Sunday. 

Electric traction is invading even our streets. The number of 
unstable and weak-kneed cab horses seem destined to be reduced by 
their electric competitor; while the pride of London—the fleet 
hansom—will be from an obstructive and not always sweet- 
smelling avant courier. When the real storage is produced 
the automobile problem will be solved. At present steam and oil 
are active competitors. 

(To be continued.) 


t 


NORTHERN SOCIETY OF ELECTRICAL 
ENGINEERS. 


Mn. RawoRTH's PRESIDENTIAL ADDRESS. 


Мв RawortuH said that the position he bad taken up was one of 
considerable difficulty; he bad entered upon а tak which in its 
initiation seemed extremely easy, but which in its fulfilment he had 
found difficult. The subject which he intended to bring before 
them that evening bad a very wide scope; it was intended to 
cover the whole range of electrical practice and experience, and that 
fact alone would show them that he must necessarily to a very large 
extent fail, because no man had an experience of that width. He 
had therefore endeavoured, so far as be could, to make, as it were, 
a skeleton upon which they would, he hoped, hang the fruits of 
their experience, and make tbat inaugural address worthy of bis 
intention. The Northern Society, measured by its numbers, 
was msll and insignificant, but measured by its activity, 
by the energy and enterprise of its members, it was, he believed, 
the first electrical society in the kingdom, and it was because 
the members had been so very full of work during the present 


Vol 4$. No. 1,094, Мотвмвав 11, 1898.) THE ELECTRICAL REVIEW. 


126 


F found it extremely difficult to get 
members to prepare and to promise pa 


On January 10tb, 1898, 
of the same question. 
engineering in the 1286 ж rerit edi А 

g year 1898. a to 
at that time that every one of the fields of their energy and enter- 
was at a point when it was likely to move forward. We 
arrived at that at which at any moment any 
one of those fields might absorb the whole of their maun- 
facturing er, and he endeavoured to show that although 
Continentel countries were making great atrides in the Wwaior 
production of electrical en for transmission, there 
во need to be anxious, because with 


| 
- 
| 
: 
: 
| 
І 
| 


haps, in those 
at an abnormally 


E 
E 
Ё 
z 
: 
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mising todo 
g wonderful, but never did, tbat electricity was а тегу 
luxury, and that the time was far distant when we should 
produce electricity at anything like the figures that we 
He thought that they would approve of his conduct in not 
ing to that criticism, for they all knew that the opinion of the 
Meer om electrical subjects was usually, if not always, wrong. In 
of time, however, Mr. Hammond wrote aia peper on the cost of 
tion and distribution of electrical energy. showed clearly to 
gineer that the cost of electrical had been going down 
tbe past few years in a most m ous manner, and it bad 
y descended to one-third of what it was, and that the Engineer 
in qnoting- figures against him knew nothing whatever of the 
su 


g with his subject, he first of all proposed to run 
the departments on which the торша bad been 
more or less strongly marked. In the second place. Ба proposed 
to glance at the principal influences which effected the of 
рати: Fps he thought was the most important matter that they 


The first thing tbat naturally arcse in the mind was the 
department of electric lighting. He was not go to trouble 
them with many figures, but he had to give them a few, 
because they were so interesting that be did not think they would 
like to go away without knowing tbem. In the year 1896 the sub- 
scribed capital for companies was £5,800,000, and for municipalities 
just under £2,000,000. In 1897 the companies went to £6,600,000, and 
municipalities £3,500,000. In 1898, companies jumped up by nearly 
£2,000,000, and municipalities by a rather larger amount, i. e., to 
£5,735,000, so that a£ the present moment the total amount of 
capital involved in electrical lighting was £14,142,000. A most 
important point was, that in the years 1882-3, which were known as 
the years of the electrical " boom," the total amount of capital sub- 
scribed was £14,743,000. If they had only taken care of 
the money which the public snbscribed in those two gean, 
we should never have to ask for a single penny more in the 
whole of the 15 years which had since elapsed. Coming to the 
present year, they found that the activity in electric lighting was 
very pronounced. There were in 1890, 38 applications for provisional 
orders; in 1897, 55; in 1898, 84; the total orders in force being 343, 
100 held by companies, and 243 by municipalities. There were 
works in operation owned by 57 companies and 75 local authorities, 
and 66 works were in course of preparation. He wished to draw 
attention to the important fact that 145 provisional orders bad been 
granted, „ nothing whatever had been done. There 
was no doubt that in most of those cases the ground was ready for the 

There was a point of interest which he bad noticed in 
analysing the figures; be found that out of every £100 applied for the 
purposes of electric lighting, £37 went to the manufacturer of plant, and 
£34 per cent. to the manufacturer of mains. Manufacturers of plant 
made all the noise, and held all the meetings, and as far as he could 
see the manufacturers of cable made the profit. In 1897 the 
total number of units sold was 60,125,000, and a curious point about 
that was that the whole of that current could have been preduced by 
no more than 20 1,000-kilowatt sets working during factory hours. But 
the actual amount of plant employed was not less than 72,000 kilowatts. 
The human mind always found a difficulty in dealing with small or large 
figures. The moment they got into millions, it seemed as though the 
mind could not quite grasp what was talked about. They might 
think that because we 14 millions in the electrical indust 
that we had pretty well absorbed all the capacity of the Englis 
shareholder. But compare electricity with gas; the total capital 
employed in gas was 76 millions, and they spent as much every year 
upon making their gas as the total subscribed capital of the electrical 
industry, i.e, 141 millions. 

The next point to consider was that of electric propulsion. As he 
had told them last Christmas, they had іп all about 133 miles cf 
tramway working. Owing to Parliamentary preliminaries to be gone 


It 


4 


& 
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thsough, to be got out, and capital to be subscribed, 
there had very slow progress. They had only added a matter of 
about 40 miles to the total of last Christmas. There were under 
construction at the present moment 39 miles by municipalities 
and 45 miles by companies. 

In the session of 1898, five electric railway bills were passed, 17 
tramway bills for iccal authorities and 10 for companies, and 11 pro- 
visional orders, in addition to which light railwsy bills had been 
55 for 140 miles of line. That, he thought, looked fairly healthy, 

t the most remarkable fact was tbat the impression made upon 
their minds by this business wasnot anything like so startling as that 
which they could receive on looking down those four pages of Lightning, 
containing the results of electric supply undertakings, but when they 
came to actual figures, they found that the amount of subscribed capital 
was £14,400,000, being about £270,000 more than the subscribed 
capital for electric ниш How did that come about? Where 
was the money going to. and w 


connect the suburbs with the City by means of 5 tunnels. 
Every mile absorbed nearly half а million pounds, so that the amount 


undertaking was a com 

their minds that that failure was due to the shortcomings of the 
electrical portion. It was entirely due to the human «lement. 
The undertaking bad been badly planned, so that the bats bad 
to g several miles to be charged, and several miles back again 
ta their work. The consequence was that the actual available net 
charge was below tbe paying limit. The next point which he 
would bring before their nctice was the electric cab. He wished 
he oould them that the electric cabs were going to be a great 
success. Their number had been very greatly increased, and he 
understood they worked very well, and so far as passengers them- 
selves were concerned he believed they gave every satisfaction. 
How the accumulators were working he could rot tell. 

The next head was the electrical distribution of power. The 
present year had been a very important year to them from the point 
of view that a Lords’ and Commons’ Committee bad been appointed 
to sit spa the general question of electrical distribution er. 
First all they passed two Bills; tbe “Obelsea” to enable the 
company to purchase compulsorily a site within their own area; 
that was an enormous step in advance of anything that had 
been previously done. The next one was the Metropolitan Oompany's 
Bill to enable them to lay mains outside their ares, and tc brin 
current in. There wasa further and а more drastic tlic. It 
enabled a oompany, supplying а given area to put itt ei- ing 
station right outside that area, and to get wayleaves across the 
territory of adjoining authorities for its mains to enter its own 
area. Then the Joint Committee passed its opinion as follows 
npon the general Principle of the distribution of power. Firat, 

powers should be granted for the supply of electrical energy 

over an area including districts of numerous local authorities on 
conditions differing fiom those imposed by the шщ Aots. 
^ Differing” meant better. Secondly, they expressed the view that 
the provisions of the Electric Lighting Acts for the purchase by local 
authorities were inapplicable in the case of an underteking supplying 
energy in bulk at a high voltage. Those expressions would prove 
most valuable in the coming session of Parliament. The Bills now 
before the House were that of tre General Power Distiibating Com- 
y, which they knew was going to take a large area in the neigh- 

urhood between Nottingham to Sheffield, an area of about 2,000 
sere miles; and the Bill of the Midland Electzic Company for Power 
Distribution, whose area was in the Black Oountry, and who had a 
capital of £200,000 on paper. These two were magnificent schemes. 

her they were well thought out and going to pay he was not 
prepared to say, but they owed a debt of gratitude to them because 
they squeesed ont of the Lords’ Committee those two very important 
concessions. They had, moreover, in their midst as it were, a scheme 
which he thought would commend iteelf not only tothem, but to all 
electricians and engineers throughout the country, as being perbaps 
the mcst pm ctical development of this idea that bas yet come out. 
He referred to the Trafford Park Estate scheme. That was an 
undertaking that had been favoured by Messrs. W. T. Glover 
and Co., who were promoting it, ard so far finding the money for it. 
The object was to supply power in bulk for driving all the factories, 
lighting the factories, and for supplying producer gas to the houses 
on the Trafford Pak estate. at was a perfectly feasible scheme, 
on which every engincer could ferm an opinion from the com- 
mencement, and it would be the nucleus «f a much larger de- 
velopment. The engineers had tcld him that they originally looked 
upcn his figures of the price at which electrical energy could be 
prcduced and sold with considerable doubt. They worked out those 
figures upon their own lines, and found that the results of 
his calculations and theirs c.me out sufficiently close for all 
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practical purposes. ' There was at the same time that scheme 
called the bland Power Scheme of Scotland, of which, ate 
As to the 


field for the use of aluminium, and consequently for the use of elec- 
tric current. i 
He ought now to consider what were the causes which were work- 
ing towards the extension of the use of electrio current. They 
knew perfectly well whenever an electric lighting station was 
put down, and. worked well or badly, its consumers increased, 
the revenue increased, and the profit increased, and the most 
natural thing which he could do was to give them a few. figures 
to show what that development amounted to. Не had taken as 
illustrations four stations which had suffered very little from altera- 
tions in price, vix, City of London, Newcastle, Kensington, and 
Ohelsea, and he found that with those, with the exception of the 
year, 1894-5, when the inerease in the City of London was 48 per 
cent., the increase from year to year had been about 45 per cent. 
year 1895-6 was а puc year. The City of London increased 
49 per cent. and 41 per cent., but both of these places were 
subject to circumstances. However, they might take 
it, he thought, that the natural increase was somewhere about 25 
cent. The next point was one of much more importance to 
em. That was the question of how far the cost of plant and the 
cost of working affected their business. A few years ago (about 
five or six), the cost of a 100-kilowatt plant rope driven was £1,600 
to the public. Now the price fora direct driven plant was from 
61,300 to £1,400, but in the meantime either our faith or ideas 
had grown so much, that по longer did we talk about 100-kilowatt 
sets, Last year all the inquiries were for 300-kilowatts; this 
pu they were for. 600-kilowatts, and he understood Manchester 
ad gone to 2,500 H.P. A 600-kilowatt plant was worth about 
£6,000, and six plants of 100-kilowatts each. would cost £9.600, 
so that there was a saving of £3,600. If they had put on 
to the ч that the saving in switchboards, land, founda- 
tions and dings, the cost of plant should not be more than 
about 60 per cent. of what it was five or six years ago. He 
thought to a very large extent their efforts had been stimulated to 
take those big leaps by the clear understanding that those enormous 
wastes which were supposed to accrue from running engines 
at half-load, could be obviated by a good vacuum and automatic 
e With reference to the working of stations, they 
knew more about that than he did. It was worth while putting 
upon record the fact that whereas four or five years ago thoy 
did not think it at all an extravagant thing to spend 5d. a unit, 
. now there were 14 stations whose total costs, not meaning the absolute 
cost of the unit, were under 2d. That was very interesting, and a 
Ba important fact for them. In Edinburgh the cost was just 
er 1ljd, and in Manchester it was about 11d. As the cost 
came down the demand increased. The moment they could sell 
to the ordinary consumer at a price which was obviously to him less 
than the prioe of gas, they would sweep in the whole number of 
possible consumers. 
The next үш was Parliamentary procedure, which at present 
ious and costly. There was not a great prospect 
of their getting much amelioration in that line, but they might 
get some, and the recommendations of the Lords’ and Commons’ 
mmittee, and the provisions of the Light Railways Acte were 
distinctly favourable to tbe of the electrical industry. 
They would notice he had put down on his list of princi 
influences which affect . ress an item marked D. under the 
heading of the “Avarice of Municipalities;" he had limited it to 
this narrow word “avarice” because he did not want to go into 
the discussion of the question as to whether, from political reasons, 
it was an advantageous thing for municipalities to take over and 
manage their business. Neither did he wish to suggest that Town 
Councils were more avaricious than other people. He took it that the 
were all about the same. They all wanted to get what they ooul 
but there was a great difference in the way in which avarice was 
exercised. For instance, in some men it produced industry, prudence, 
and thrift, whilst in others it produced nothing better than envy and 
covetousness. 
. He believed that the municipalisation of commercial enterprises 
would be settled by proof or disproof of its economic advantages. 
He considered that municipal ic lighting was too young to 
provide a good basis of comparison; the results were contradictory 
‘and at present too much under the influence of the personalty of 
the eer to it of accurate conclusions being drawn from 
them, but municipal gas lighting was quite old enough for the 
— and the results would be compared by reference to two 
volumes, which were the Board of Trade returns of the gas 
undertakings in the United Kingdom, one representing companies 
and the other municipalities. There are 208 municipalities and 433 
companies owning gasworks. 
First consider Manchester, a City which manages its works 
nearly as well as they can be managed by a Corporation. The price 


is 2s. 3d. per thousand and the profit is £33,153 interest and £40,000 
in aid of the rates, total £78, On the other hand, the South 
Metropolitan Gas Company charges its consumers the same price and 
makes four times the profit or double the output, that is, twice the 
profit pro rata, notwithstanding tbat it bas to pay heavy carriage on 
coal. Again compare Manchester with the Sheffield United Сиз 
Light Oompany, the two cities being nearly on a par as to 
cost of coal. The price of gas at Sheffield is from 18. 8d. 
to u.; the consumption is about one-half that of Manchester, and 
the profit ie £78,829, that is more than double pro rata. И 
the Sheffield Oorporation were to authorise the company to 
charge the Manchester price of 23. 3d., they could afford to pay 
over £42,000 in aid of the rates at the expense of the consumer; or, 
if their output were as large as that of Manchester, they could pay 
over £80,000 a year in aid of the rates and still pay to their share- 
holders £140,000 Der annum, as against the £33,153 paid for interest 
in Manchester. Bat, assuming for the moment that the results in 
Manchester were as perfect as in Sheffield, the amount handed over 
in aid of rates would be not £40,000 but £80,000 + (£140,000 — £33,153) 
= £186,847. Permit me to ask, where does the Manchester rate- 
payer come in? Has he got the “ substance ” of арры не 
байо” of 10 per cent., or has he got neither? same 
argument applies to the City of Birmingham, except that with 
equally cheap coal their price is from 2s. 3d. to 2s. 7d., with 5 per 
cent. discount, and yet they desire to manage their electrico lighting. 
Now take two towns as dissin ilarly placed as possible—Wigan = 


considering 
relative prices of coal they are taking the whole of their apparent 
5 the pockets of their gas consumers, that is to ope 


3 The Corpo 
company's price is only 2s. 3d. 
Electric traction and i 


was 
ushed on by private enterprise, and he hoped that this active 
Savala soley would not be entirely m 
obstruetion. There was one point which was 1 
and that was foreign competition. He was not afraid of it; in 
fact, it appeared to him, that at the present moment, it was a 
thing that it was possible to t from 
ad it not been for that fact, cal enterprise in the year 
1898 would have been suffering from great s ulation. The 
Oentral London Railway Company had ordered, 
sets of 1,400-H.P., the Metropolitan, three of 2,500, and T 
of London, two sets of 1,000, all manufacture the States anc 
sent over here, but be knew, with to some of them, that if 
they could have been made in this country in the time, the order 
would not have been sent to the States. It came down to this 
fact, that the Americans were not competing with us at our 
pon they were only supplying those orders which could not 
done in this country. last item in the synopsis, as it was 
getting very late, he would skip altogether; they knew perfectly 
well what it meant. 


FRENCH NAVAL ELECTRICIANS. 


ОтасогАВ from the Minister of the Admiralty, dated October 1st, 
1898, relating to the testa to be put before the working electricians 
to be appointed to the vessels of the fleet :— 

The r of the Admiralty, to the Vice-Admirals, the Oom- 
mander-in-Chief, and the Maritime Prefects. . . 

Gentlemen,—In accordance with my circular of September 13th 
last, relating to the recruiting of electricians to be admitted into the 
vessels of the fleet as voluntary servants for three years, I have the 
honour to inform you that I have drawn up the followiog conditions 
for the practical and theoretical examinations that they will be re- 
quired to pase — | 

1. The Composition of the Committee.— (a) In the Ports. The captain 
of a frigate; a lieutenant ( o-boat); a chief mechanic of the 
1st class (torpedo-boat if possible). 

(b) In Paris. The chief of the bureau of the central torpedo and 
electrical service; a lieutenant attached to this service; a naval 
engineer attached to this service. ч, 

2. Examinations.—The examinations will take place durihg the 
first ten dsys of each month ata date that shall be fixed by the 
Maritime Prefect. i 
(a) Practical Examinations. — The manual tests to which the 
electrical candidates will be subjected will include three operations 
selected respectively from each of the three groups A, B, O given 


below. 

A. (1) To make a junction with conductors of several wires. (2) To 
splice one conductor on to another. (3) To makea brush. (4) To 
cut a brush. (5) To restore a brush, the wires of which are bent 
back 


B. (1) To make a commutator. (2) To make an interrupter. (3) To 
make a circuit breaker. (4) To make а junction terminal. (5) Given 
an incandescence lamp, to make a suitable socket for it. 

©. (1) To disconnect and connect a Leclanché battery element. 
(2) To disconnect and connect an electric bell (3) To introduce 
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D. The composition and nomenclature of a complete circuit ; 


tors. 

E. Batteries: To charge and connect up a battery ; to introduce a 

Dae Propert ior aardig uiis tenin 
08: ons - on teste; tigh 

the brushes; d Hi serlo ir the 


A ticket will be given for each of the professional tests included 

in the groups A, B, O, and for each section D, E, of the theoretical 

examination. | 

These tickets will be supplemented by the following additional 

s: * | 

One for each of the manual tests; two for each ticket of the 
forming a total of seven. | 


to the present service; but no candidate can be admitted 
obtains a minimum of 98 marks corresponding to a mean 


belong. | 
execution of — — 


orders of detail for the 
(L'Industrie Electrique.) 


POWER GAS FOR TRAMWAYS. 


BrmaprLY, if somewhat slowly, the idea of gas power advances and 
мы бери юл: Le Gente Civil contains an account of the electric 
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him to abolish the boiler altogether. Where this has been done we 
know that the question of fuel expense has lost much of its previous 
seriousness to the power user. | 


THE LARGEST DYNAMO IN THE WORLD. 


In the issue of L’ Energie Elecirique for October Ist, 1898, 
is given a description of a dynamo which: is being made by 
the Walker Company at Cleveland for the Boston Elevated 
Railway Company. This dynamo is to develop 3,000 kilo- 
watts at a speed of 75 revolutions per minute. 

The framework is of cast-steel; its form is circular, 
having a diameter of 6°604 metres. The weight of the 
framework alone is 22,675 kilogrammes. To the interior of 
this framework are bolted 24 pole pieces, whore aggregate 
weight is 13,605 kilogrammes. The distance between dia- 
metrically opposite m is 4'724 metres. The pieces 
are furnished with bobbins wound in shun} series 84 


usual. ' | 
. The framework of the field magneta is in two perte, the 


plane of separation being horizontal. It is fixed on the base 
plate in such a way as to be capable of motion parallel to 
e V ano e 
removal of the pole pieces vithout separating two 
parts of the frame. The armature shaft has a diameter of 
0:94 metre, and the armature will be built in position at 
Boston. The armature core will have 594 grooves in which 
the windings are to be placed. The commutator is oom- 
peo of 1,188 ооррег bars; its diameter is 2:667 metres. 
he enormous fly-wheel will be bolted directly to the arma- 
ture near its periphery in such a way that the regulating 
power of the fly-wheel will not be transmitted through the 
shaft. This arrangement will relieve the shaft of the arma- 
tare and the keys from the enormous strains that they 
would otherwise have to bear. The whole weight of the 
complete dynamo is 113,875 kilogrammes. 7 
. The machine has been designed with the greatest саге. 
Each part subjected to mechanical or electrical strains pos- 
senses a high factor of safety. The dynamo is capable of 
developing twice its normal output for a short time, and can 
stand continuously an overload of 50 per cent. 
. Тһе greatest care has been taken to render the efficiency 
of this machine superior to that of existing large dynamos. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


ИВИ PATENTS.—1606. 


Compiled expressly for this journal by W. P. Tuowrsom & Oo, 
Electrical Patent Agents, 392, High Holborn, London, W. O., and 
at Liverpool, Manchester, and Birmingham, fo whom all inquiries 
should be addressed. — 


6,9914. "Improvements in index needles or pointers for electrical 
and oth dloating or measuring instruments" Е. Wesron. 
Dated October 28th. ate claimed under Patents Rule 19, March 
Sind, 1898.) (Complete. i 


22,315. “A method of and improvements in apparatus for 
indicating time.” O. E. way. Dated October 24th. 


29,334. “Combined engine and dynamo which may also be used 
as & motor and pump or e Tras B. J. B. MIA. (О. С. Cowan 
and M. L. Whitfield, United States.) Dated October 24:h. (Complete.) 

22,335. "Improvements in oonneotion with branch lines from 
strong currents for preserving the insulation" O. Вмгтн. (L. 
Gottecho, Germany.) Dated October 24th. 


29,344. "Improvements in electric aro lampe" Н. Dmravax 
and Е. Е. Barrat. Dated October 24th. (Date applied for under 
Patents, &., Act, 1883, Вес. 103, March 24th, 1898, being date of 
application in France.) (Complete.) | 


22,357. “Railroad switch." О. Н. SrBAuss and B. J. Бовтии. 
Dated October 24th. (Complete.) 
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233,983. “Improvements in closed conduit electric traction. 
B. Kemumpy. Dated October 25th. 


29,396. “An electrical fisb-pond (improved).” J. Е. Monas. 
Dated October 25th. | 


22,419. “Improvements in telephone transmitters" М. Byxa. 
Dated October 25th. (Complete.) 


22,434. “A new or improved device for regulating the tension 
of continuous electric currents.“ D. Monnier. Dated October 25th. 
(Complete.) 


22,42. "Improvements in electric disch apparatus for use 
in the manufaeture of waterproof cloth.” O. J. vm and J. E. 
BaxTrER. Dated Ostober 25th. 


22,449. "Improved combined brake - pipe and electrical coupling 
for railway trains.” А. G. WII Dp. Dated October 25th. ` 


22.461. Improvements іп pri batteries" J. Y. JOHNSON. 
(H. J. Dercum, United States.) Date October 25th. (Complete.) 


22,486. “Improved means of electric communication between the 
passengers, guard, and driver of railway trains" T. Wirsox. Dated 
October 26th. . | 


22,523. "Improvements in conduits for electric tramways.” 
М. H. Burr. Dated October 26th. | og 


22,537. “Improvements in or connected with electric push 
buttons" G. MARKT. Dated October 26*h. 


22,545. “Improvements in automatic phone exchanges." 
W. Р. Тномрвоя. (Tae Strowger Automatic Telephone Exchange, 
United States.) Dated O:tober 26th. (Complete). | 


22,547. “Improvements in appliances or apparatus for auto- 
matically replacing fuses in electric light and power tions.“ 
В. Harrison. Dated О tober 26h. ! | 


22,569. “Improved ' relt-replacing" indicator for belle, telephones, 
or other apparatus.“ H. N. W. Huuz. Dated October 27th. | 


22,578. “А new or improved method of bonding or connecting 
ralis used (jr electrical traction and the like" W. RosHTOM and 
В. E. битин. Dated October 27th. ; 


22,584. An improved telephone index.” J. F. OBI. Dated 
October 27th. | | | | 


22,509. ‘ Improvements in electric meters." Tam Bnrrmm Тном- 
son-Hovston Goran, Lrurrmp. (O. D. Haskins, United States.) 
Dated October 27th. (Complete.) - | и 


22,670. "Improvements in incandescent electric Jamps.” Тин 
Ввгпвн THomeon-Houston Company, Lrurrmgp. (d. B. Painter, 
United States.) Dated October 27th. (Complete) ` im wd 


22,001. “Improvements in electric arc lamps.” Tax BRE 
Тномвои-Носвтон Company, Lren. (Н. C. Spinney, United 
States.) Dated October 27h. (Complete.) 


» 22,603. "Improvements in prepayment electricity meters.” Е. М. 
Lone and E. ScHATTNEB. Dated October 27th. 


22,622. “Improvements in or relating to electrolytic baths" Q. 
Marmo. D October 27th. 


22,664. “New or improved sppliances for use in securing the 
copper bonds or conductors in electric tramway rails.” . M. MUNRO, 
H. KNBLL and Н. I. Roemers. Dated October 28th. (Complete.) 

22,083. ‘Improvements in couplings for electric conductors.” 
Tum BnrrmmH Тяомѕок-Носвтох Company, Ілмттвр. (F. E. Oase, 
United States.) Dated October 28th. (Complete.) 


22,686. “Improvements in magnetic brakes.” 8. Pr. (The 
Elektricitats ellschaft vormals Schnekert & Co., Germany.) 
Dated October 28th. (Complete.) 


23,697. “Improvements in apparatus for regulating the intensity 
725 пч пе. Н. D. WiBRATTE and A. F. Lanier rz. Dated 
tober , 


22,699. 5 in dynamo-elcctric machines.“ W. B. 
асада, Н. А. Матов, and Mavor & Courson, Lro. Dated October 
8th. 


22,700. "Improvements in the manufacture of tubes or conduits 
or the like, more especially intended for containing electric cables or 
conductors" H. Epmusps. Dated October 28th. 


92,728. “ Improved means for effecting the collection and trans- 
mission of high potential electricity.“ B. H. Tnuwarrm. Dated 
October 29th. 


22,729. "Improvements in methods having for their object the 
electrical propalaion of tramway cars and other vehicles, and in 
apparatus therefor.” B. H. TuwarrB Dated October 29th. 


22,762. “Improvements in the method of and apparatus for 
indicating and arresting the speed of electric tramway cars and the 
like vehicles.“ O. E. B. Horr and A. J. Tarron Dated October 
29th. | 


22,708. “Improvements in methods of and apparatus for 
increasing the volume of sounds from telephonic or phonographie 
instruments, and transmitting tuch sounds to distances.” H L. 
Вновт. Dated October 29th. 


22,2777. "An improved light distributor or reflector for electric 
incandescence lamps." C. FeLpxaxw. Dated October 29th. . 


. 22,794. “Improvements in electric railways or tramways.” 
J. D. Е. Ayprews. Dated October 29th. б 


22,799 New or improved method of and means for switching on 
and off tbe electric current in surface contact systems for electrically 
propelled vehicles snd safety cut-out for same or other surface 
contact systems" Е. H. Davims and R S. Draycorr. Dated 
O.tober 29th. | | | 


22,802. “Im rovements in or connected with reficctors for 
incandescence electric and other lampe." L. J. Sruzxz, Sir J. B. 
Marr, Bart., and J. Verrry. Dated October 29th. 


. 22,808. . "Improvements in or ccnnectid with incandeicenos 
electric lamps." L. J. STEELE, Bir J. B. Marry, Bart., and J. VERITY. 
Dated October 29 | dE i 


22,805. “ Improvements in sré lamps and in carbons for tame." 
T. O. J.THomas. Dated October 29th, 


’ - 


АВВТВАОТВ OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Mees. W. Р, 
Тномрвон & Oo. 922, High Holborn, W. O., and at Liverpool, 
Manchester, and Birmingham, pice, post free, 9d. (in stamps). 


e 1897. 

18,735. “ Improvements in primary batteries.“ W. Rownornax. 
Dated June 3rd, 1897. Relstes to batteries of the kind described id 
Spr cification No. 2,378, 1897, in which the teparate celis are arranged 
in steps and the liquids circulate through them from the uppermost to 
the lowest. The positive electrode may be iron, and the líquid in 
contact with it is water, and the cock of the water cistern is connected 
with a switch in such a manner that when the switch is operated to 
break the battery circuit, the cock is opened, and a stream of water 
5 e battery so as to prevent local action on open 


21,249. “Method of, and ap us for, preventing the sticking, 
through leakage currents or the hke of electric railway section 
switches.” J. G. Lorrain. Dated September 16th, 1897. (The 
Esmond International Electrico Company.) Relates to 
the sticking through leakage currents cf electric railway section 
switches and consists in providing for that purpose what may be 
termed leakage plates. These leskage plates are masses of con- 
ducting material which lie on the surface of the road. They are 
placed at any convenient part of the track, but is essential that 
they should be placed el: с'тісаПу nearer te a rail than are the working 
sections. The leakage plates are electrically connected to the section 
switches at a part thereof which, electrically speaking, is situated 
between the switch. coil and the part at which contact with the 
supply conductor is made and broken. 12 claims. 


bracket arms, and in which the wires are more easily 
removed from their insulators. 4 claims. | 


28,839. "Improvements in ma used on overhead wires for 
electric traction. W.Woop. Dated December 7th, 1897. Relates 
to improvements in trolleys, and consists in making the plates which 
e trolley with a double flange at the base projecting beyond 
all the wearing parts to protect them as they over the wires ot 
insulators. Tbe iniwulators of the trolley pole is also secured by 
covering it with a hat of mica, &c. In order to take up the wear of 
the ball race, the adjusting screws with fine threads and chases cat in 
the onposite sides of the nuts to receive each end of a collar pin in- 
perted in the spindle, whereby a fine and reliable adjustment is 
obtained. 3 claims. 


30,447. “Improvements in supplying elcotrical energy to rail- 
ways worked by alternating сша.” Втвмвиѕ Bros. & Co., 
TIC I T чта Ринд E 
o railways w curr consists 
those parts of the line requiring à una 
conductors adapted to supply only single-phase currents to the motors 
on the cars, while to those parts of the line where a expendi- 
ture of energy is required, supply conductors are provided which are 
adapted to be fed with polyphase currents either from the main 
sappiy station, or frcm special transfcrmers provided along the line. 


1898. 


22,717. “Improvements in interrupter for electrical circuits, more 
pecca applicable to induction coils O. E. В. Pars. 

ted August 4th, 1898.  Interrupters for induction coils are 
constructed with two bodies of mercury constitating the contacts. 
These are brought together and separated from each other at the 
required intervals, instead of employing one mercury and one solid 
metal contact. 3 claims. pU О ROS 
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Such nefarious enterprises." 


LIMITED LAWS AND 
FRAUDS. 


UNLIMITED 


Tur address of the Lord Chief Justice to the new Lord 
Mayor has attracted considerable attention, and been described 


as a remarkable speech. There seems to us, however, to be 
something less remarkable in the address iteelf than in the 
fact that it should have been delivered. For what are the 
circumstances ? The Lord Chief Justive-of England seized . 


the opportunity to call the attention of the Lord Mayor of 
London to the existence of “fraud of a most dangerous kind 


which is rampant in the community, involving great: pecu- 
niary loss—largely borne by those least able to bear -it— 
and,” what he thought more important, “working in- 
sidiously to undermine and eorrupt that high sense of public 
morality which it ought to be the common objeet of all 


. interested.in the geod of the commanity to maintain—frand 
_ blunting the sharp edge of Һопоаг and besmiréhisg honour- 
-.able names.” When the personifteation of English justice 
~ declares that such evils:are‘rampant, it is a tacit admission 


that the law which he administers does not provide for their 


suppression; and this was practieally the reason for Lord 


Russell's remarks, He “considergd it time that public 
opinion was aroused on this question.” ‘The pubflo— the 


‚ Sufferere—who could, of themselves, ‘thitiate the remedy, 


have to be spurred by the Administrator of the Law to pro- 


vide him with the necessary authority to cope with the 


frands whieh he so sternly reprobates, and so Incidly exposes. 
What is the reason for this extraordinary apathy on the part 
of the public? It cannot be that the losers and: gainers are 
as evenly balanced as the losses and gains. The majority 
suffers—the minority gains. Every man with a vote must 


“have experience more or less direct of the losses incurred. 


But the scandal continues. 
Making all allowances for ‘the inertia mitral to the law 
makers, there must be some reason for the lack of legislation 


on this subject. It is doubtless to be found in the anxiety 


not to undaly hamper. the working of the limited liability 
principle. “That law has,” says Lord Russell, “effected 


much good. Its object was to enable that to be done by 


honest co-operation of the many, which could not be done 


by the unaided efforta and resources of one or of few." The 


advantages which have resulted from the honest working of 


the Acta have been enormous, bnt the facilities afforded for 
acquiring ill-gotten gains, ог wasting other people's money, 


whilst still walking within the law, have been considerable, 
too. When we are told that during the last seven years 


- £28,000,000 have been lost to the community, and gone 
into unwotthy pockets it would seem that the time is more 
than ripe for some amendment of the law, and it may be 
- hoped that the fear of making some mistakes will no longer 
. stand in the way of an effort to remedy the most crying 
evils, — - 


It was suggested to the Lord Mayor that * he might give 
to the legislature the benefit of his ripe experience in 


‘commerce in advising how the existing state of things 
.might be remedi 


. In eloquent words he was further 
reminded that he and “ the great Corporation of which he 


‚ жав. the head could do much by example, by condemnation, - 


by ostracism of any persons who have acted a part in any 

Whatever may be done by 

means of the law, there is evident advantage in proolaiming 
D 
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a higher tone of morality and inspiring men with the oon - 
viction that simplicity of life with honesty is to be regarded 
ва а treasure compared with showy luxury attained by doubt- 
ful means. But the race for wealth is too keen, and the 
desire for ease and affluence too deeply ingrained, to be 
readily affected by a sermon from the justice seat or 
ostracism by Common Councillors. It will need a very 
rtringent law and a series of awful examples” before 
it is generally recognised that it is a crime to waste 
other people's money, tell social influence for hard cash, and 
prostitute the pages of the press in consideration of “deals,” 
“options,” or other methods of payment chosen simply to 
avoid detection or to pacify the recipient's soruples. It is 
appropriate for usto mention further the need for а high stan- 
dard of morality amongst professional men engaged to report 
upon what we may call the “raw material” of many new 
companies. One common cause of loss, said Lord 
Russell, “is over capitalization to satisfy the greed of the 
promoter to cover" (amongst other stated expenses) “ extra» 
vagant fees for expert reporta." 

An expert is employed by a promoter, and on general 
principles will often consider it his duty to do his best for his 
client by taking the most favourable view of the subject 
submitted to him, or, his report will be strictly aoourate, 
capable of the most complete demonstration scientifically, 
yet, when used in & commercial sense, will convey to the 
non-scientific an impression the reverse of true. There is 
need for а broader view of their functions by experts, They 
should take up the position of a judge rather than that of 
an advocate, and in every case in which their report is in- 
tended as an aid to obtaining capital, they should cone ider the 
impression which will be conveyed to the uninitiated, rather 
than limit themselves to the precision and accuracy only to be 
understood by those as well informed as themselves. It would 
also be a good plan if an expert were to make it а condition 
of the publication of his report that the prospectus should 
be submitted to him. A meaning may be read by the pro- 
moter and expressed in the prospectus which the expert had 
no intention of conveying. We are considering here the 
most favourable case. No precautions are to be suggested 
to meet the report of the “ expert who is only “ eminent,” 
the“ authority who is only “great,” to the author of the 
prospectus. We ought to be content to appeal to the highest 
motives, but in an age when the commercial spirit permeates 
even the professions we may be pardoned for remember- 
‚ ing that the valne of opinions is in proportion to 
the. confidence that may be placed in them, and if the 
expectations of suooess are continually falsified by resulta, 
_ there will cease for a time to be any demand for such 
reports at all. Sach is the fatnity of the investing 
public, that after a while the repetition of an old: dodge 


 oonjures their subscriptions with ease, We may illustrate 


one feature of this fatuity, and, at the same time, the advan- 
tage to а company of the capable director with some sense 
of responsibility, such as Lord Russel would desire to find 
more general. In the early eighties there were issued simnl- 
taneously the prospectuses of two companies seeking 
to embark in electric lighting. One was а company 
acquiring rights in a single ted article for a single 
Eoglish county. There were large payments for these 
rights. The other company sought capital for the 
development of electric lighting, without regard to any раг- 
tionlar system, or any partionlar area. It paid away no 
money for patents or promotion. The first was subsoribed for 
about four or five times over; the second received а respect- 
able subscription, but by no means the full amount offered. 
The disaster resulting to the first and all ite fellows ів toler- 
ably well known. The second returned, if we remember 
rightly, 193. 6d. for every EI subscribed. The company 
was really born before its time. A few years later, when 


capital was badly wanted, it would have found an excellent - 


field for its operations; but on investigating the position 
after its formation, its directors saw that the time for the 
profitable use of the capital was not sufficiently near to 
justify them in retaining the shareholders’ money, and 
they had the courage and the wisdom to dissolve the 
company, all the money being returned except a «mall 
fraction which had been absorbed in absolutely necessary 
expenses. It is not to be expected that any amend. 
ment of the laws will amend the tendency of the 
thoughtless investor to take his share in the speculative 
mania of the moment. Prudence, like sobriety, is not to be 


secured by Act of Parliament, but the ways of the financial 


transgreesor may b» made less easy, and we earnestly hope 


that certain glaring defects in the administration of the 
Limited Liability Laws may be the nearer to being remedied 


by the outspoken utterance of the Lord Chief Justioe. 
— r—— 


WIN a member of the Council of a 
Tue Feng. learned society informs the anther of a 
| paper, under disoussion, that the subject 
might have been discussed to greater advantage at a meeting 
of some other learned body, the author scarcely knows 
whether to take the suggestion as a compliment or as a 
reproof; and those present wonder whether it is.a modest 
confession, on the part of the speaker, as regards his own 
powers of oriticism, an apology for their own silence, or a 


mere obiter dictum. When, therefore, Prof. Ayrton began 


per by raising the 


served by entrusting the choice of papers entirely to 
the judgment of the Oouncil, Prof. Ayrton and Mr. 
Mather, however, did good service in accentuating the 
rincipal points of interest in. Mr. Oampbell's paper. 
The effect of the earth’s field on a Weston instrument 
appears as an important factor in determining the limits 
i rate the earth's 


ratio of the flax of the 
outside the instrument. Mr. Campbell's figures differ fron 


„those obtained at South Kensington; it is probable that the 


variation is very different for different instruments of the 
Weston type, at any rate with such as are not provided with 
an iron case. The very ingenions method of Mr. J. H. 
Reeves for making comparisons and measurements of stray 
fields and working" fields, promises to settle this anda 
great many magnetic questions. His method, judging from 
the short acconnt he gave of it, is of very wide application, 
atd we await with interest farther information as to his 
researches. We are glad to weloome Prof. Everett to 
London. Quite recently he resigned the chair of 
Natural Philosophy at Queen's College, Belfast, after 
80 years of useful work. [t happens that the two papers 
down for reading at the Physioal Society last, Friday are both 
by former pupils, of his аб Bslfast, one of whom, Prof. 
orton, M. A., now oocupies Prof. Everett's old position at 
Queen's, There is yet hope for Irish Natural Philosophy. 
Prof. Everett contented himself by reading only а very short 
abstract of Prof. Morton's paper on “The Pro n of 
Damped Electrical Oscillations along Parallel Wires.” Mr. 
Oliver Heaviside's communication attributes the diacrepancies 
in question to natural causes; his description of the action 15 
particularly worthy of attention : “ When & wave-train passes 
апу point on a wire, its surface is subjected to an impulsion 
vibration, lasting only a very minute fraction of a second ; 
а vibration, moreover, which is very rapidly damped. Bo 
there is па definite resistance,” | 


— 
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AN IMPROVED TELEPHONE INDICATOR. 


Ture indicator, the invention of Mr. P. Rabbidge, is an 


arrangement of great simplicity, and is well worth notice; 
it is intended to replace the shutter indicator ordinarily in use 
with telephone switchboards, but it may be employed in 
combination with ordinary electric bells, or for other similar 


In figs. 1 and 2, which show one form of the indicator, А 
is a U-shaped permanent magnet, whose poles are marked х 
and 8 respectively, and c and D are the two perts forming 
the soft iron armature to the magnet. | 

Of these two pieces, c is fixed so ав to be immovable rela- 
tively to the ent magnet, through one of whose 
poles, N, it passes transversely in the direction of the other 


le в. 
- freely 


* 


The other of the two armature pieces, р, ! 
through a hole in the pole, 8, similar to that in the pole, х, 


Fra. 1. i 


through which the piece, o, projects. The two pieces thus 
form when in the position shown in fig. 1 & practically con- 
tinuous cylinder, bridging the gap between the two roles 
е во fulfilling the function of 


The movable piece, р, is made longer than the piece, с, 
and carries on its extremity а push-button, к. 
Р is а spring in compression which tends constantly to 
force the movable armature piece, D, out and away from the 
piece, o, but which is not strong enough to effect this when 
the two adjacent ends of the two armature pieces have been 
brought into contact, say, by hand, and adhere under the 
A. 


influence of the r 
Around the armature and between the poles of the 
magnet is a bobbin, d, of such an internal diameter as not 
to impede the movements of the armature ,D. This 
coil is so wound and so connected y as to oppose 
the magnetic flux through the armature pieces, с and р, due 
to the magnet, a, and when the effeot of this is sufficiently 
powerful to allow the spring, r. to assert, itself, the piece, D, 
flies ont under its infiuence in the direction indiosted by 
arrow, Fl, and assumes the position indicated by the dotted 
lines, The pusb, к, then protrudes through the hole, Bl. 
If the current in the оой, a, has ceased or fallen to so low 
а value as to be insnfficient to effect the release of the piece, 
D, when the operator pou in the pusb, E, во ав to bring the 
two adjacent extremities of the armature pi o and D, 
into contact they will adhere and the push, Е, remain pushed 
ш until the next signal-current traverses the coil, G. The 
ib, E, may bear а name or а number, or any other device 
or inscription upon its surface; or its movement may indi- 
cale the souroe of the signal, or give other requisite informa- 
tion by means of a shutter, as shown at K, bearing the word 
“London,” fig. 3; the face, Ki, of the shutter which bears the 
inscription being turned out of sight when the two armature 
halves are in contact as is shown in fig.1. The shutter ig 


an “armature” or 


pivoted at z, and there with it а small projection, 
E*, on the push, E, which imparts to the dine s. uarter 
revolution, thus causing the inscription to be displayed when 
the push protrudes through the box as a result of the passage 


K | 
[LONDON 


NN E | Hi il 
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of a current through the оой, с, and causing the inscription 
to be returned to its hidden position when the operator 


replaces the push. 


In another pattern the indicating part is the face of the 
enclosing box parallel to the magnet core, there boing an 
opening in this face at which a coloured disc attached direct 
to the sliding part of the indicator appears when the sliding 
part becomes released. | 

All parts of the arrangement are plain, substantial, and 
not liable to get ont of order. 


ELECTRICITY AS A MEANS 
OF POPULARISING HEALTH RESORTS. 


Вт d. BATOLIFFE HULME. 


THE authorities of health resorts, in these days of competi- 


build parades, acquire parks, baths, and piers, and general 
spend money who сав а g out improvements likely 
to attract In the discussions which arise from 


time to time as 


lightin ppt, and ignoring all 8 of oost or the 


utilisation, but they were afraid of the outoome. Aovord- 


^o — — — 
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ingly, they (Blackpool) obtained sanction to the borrowing of 
the necessary moneys for machinery and plant, and in 1879 
had the satisfaction of seeing upwards of a mile of their 
promenade brilliantly illuminated after dusk by means of 11 
arc lamps each of 6,000 nominal candle-power suspended from 
masts 60 feet high, placed at intervals of from 180 to 200 
yards. Nor was this their only satisfaction, for they were able 
to congratulate themselves on being the first public users of 
electricity in the kingdom. The experiment, after a short 
initial failure, proved highly successful. Then were their 
. anticipations sbundantly realised. Thousands of visitors 
were attracted to the town to see the new illuminant. 
Reports of it were published in all the newspapers and 
periodicals of the country, and from obscurity, coe ig 
rose to prominence, from which it has never since receded. 
Bat, parenthetically, let figures speak for themselves. In 
1871 the census returns gave the population of the township 
at 7,092; in 1879 1с was estimated at about 9,000; in 1881 
the census gave it at 14,229; in 1891 at 23,846; while in 
1897 it was estimated at 40,800. The rateable value also 
shows the same astonishing growth. In 1879 it was £98,122; 
in 1881, £104,710; in 1885, £145,688; in 1889, £164,694 ; 
in 1891, £178,377 ; ard in 1897, £290,882. 
Aud what was the cost of this marvellously successful ex- 
periment ла master stroke of enterprise on the part of the 
oral authorities of | | 
1879? The capital 
cost of the whole of 
the generating 
plant, cables, posta, 
lamps, &o, com- 
plete, was £3,750, 
all 2 which was 
repaid in 10 years, 
the period [oE те 
payment of. the 
loan. Nor was the 
maintenance сові 
high, for 16 appears 
to have. averaged 
out at about £400 
per anuam, exclu- 
Bive of interest and 
sinking fund. Iu 
this connection it 
wil probably in- 
terest, if not amaze, 
present · day elec- 
trical engineers to 
le irn that the total 
costs of this pioneer 
system for the last 
year's working, were 
no more than 4-61d. 
per unit, and this 
in &pite of the fact 
that the lamps were 
only running during 
the season, viz., 
about 800 hours. 
After the effecta 
of the “boom” 
had worn away, 
Blackpool, in 1885, 
went “one better” | 
than formerly, by adopting electricity as the motive 
power for the tramways then being coastracted along 
the promenade. Again did suooess attend their experi- 
ment; and a second time Blackpool received a grand 
atuitous advertisement, and became world famous 
In consequence. Not only во, but being, as it is, the pioneer 
in Eagland of electric street lighting, and the pioneer of 
electric traction, it will always be stcorded a distinctive 
place in the annals of electrical engineering.“ 
.- Consonant with the ever-increasing demands, and in obey- 
ance of ita progressive instincts, the town in 1890 obtained a 
provisional order for the supply of electric energy in the borough 
tor both public and privat» purposes. The old arc lighting 
plant, which had done such splendid duty for 14 years, was 
therefore discontinued and consigned to an honourable exile, 
апі iu 1893 Lord Kelvin opened the present electricity works. 


SIEMENS & HA! RKE 


I 


ELsorrIcaL Lirrs.—Fia. 1. 


How the new undertaking hes progressed is best seen 
from a glance at the capital account which, standing at the 
opening day at about £26.000, has now reached the large 
sum of about £120,000. But the feature specially bearing 
upon the point under consideration is that of public street 
lighting. In the old days there were, as has already been 
said, 11 arc lampe, each of 6,000 nominal candle-power, in 
use. In 1893 this number was increased іо 100, each of 
2.000 nominal candle-power, P over 2] miles of 
menade instead of one mile as formerly. In 1895 an addi- 
tional 50 lamps were installed in the principal thoroughfares, 
and at the present time a further 100 are being erected, 
mainly along the new marine parade at North Shore and the 
roads opered up by the new Blackpool and Fleetwood Tram- 
ways system. Moreover, а scheme of incandescent street 
lighting is in hand, во that there would seem to be no 
parsimonious handling of the street lighting question here. 

Indeed, Blackpool is a town which believes in light—the 
electric light—and plenty of it. No town in the kingdom 


is perhaps better illuminated after dusk than it. The Oor- 


poration lead the way with brilliantly-lighted promenades 
and thoroughfares, and the townspeople strikingly emulate 
the example. 

That this blaze pays for itself is obvious from the fact 
that it is nat only continued, but increased. As an instance 


: of eleotricity to a 
ы | neighbourhood, the 
case of Sonth Shore 
may be taken. Un- 
der the old system 
(1879—1898), that 

rtion of the town 

own as South 
Shore was lighted 
solely by gas, and in 
com with the 
northern 
almost 


after dusk. The 
result was, that the 
district did not in- 
crease like the 
other, and was 
almost overlooked 
by the visitor; but 
the introduction of 
electricity soon 
effected a oomplete 
transformation in it. 
It became popular, 
land values in- 
creased amazingly, 
and it is now not 
a least important 
and representative 
district of the 


4 
Y 
c 
Я 
- 
"à | 
~ 2 a 
= 
4 " 
f. "| 
^. 2 
- 
» 
Ld 
E 1 * 


Paw IT 
Em 
; жч » < om í 1 


ulnems just after 


| f 
‘the introduotion of electricity in{1879, the adoption of eleo- 


tric traction in 1885, and the extension of electricity for 
private use in 1898. Во that, had the introduotion and. use 
of electricity cost Blackpool three times as much as it has, it 
cannot be said that the town has not received full value for 


its expenditure. Without а doubt, the electricity under- 


Herde а proved one of the best investments the town 
made, | 

It is not, of course, contended that the whole of Black- 
pool's prosperity has rested on this foundation; bat it is not 
too much to say that electricity has been the means of bring- 
ing the town before the publio—has been the secret of its 
success—and as such it stands as a brilliant example of 
realised faith in electricity, and forms an incentive to elec- 
trically weak-kpeed authorities of health resorts to follow in 
its footsteps. — : 


— - — - - — - — 
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Perhaps the time has gone by when the like results can be 
achieved by & place similarly situated to Blackpool iu 1897. 
One reason for this is that electricity is not now, as then, 
something novel, and therefore attractive, but something in 
almost universal use. At the same time, it is just because of 
this universality of use that its adoption is absolutely essen- 
tial in all places depending upon visitors for existence. In 
fact, the absence of electricity in such pos is as noticeable 
now as its presence was formerly. Without electricity, a 
town—particularly a health resort—is stamped at once ag a 
laggard, behind the times, deficient in vigour and enterprise. 
Electricity improves a neighbourhood, gives it an air of 
prosperity, aud lifts it up the sesthetic scale. It must not be 

ry ews that. people nowadays have become accustomed to a 

igh state of illumination. They look for it, even on a more 
lavish scale, in the towns they visit, and if they find instead the 
parades, thoroughfares, and shops miserably lighted, they are 
not long in coming to a decision not to visit that 
place again. They require not only fresh air, beautiful 
sóenery, artistie thoroughfares, but brilliancy and gaiety. 
A dull town naturally breeds dulness, а gay town 
gaiety and exhilaration of spirits; and the aim and 
object of a health or pleasure resort should be 
to brace up the mental powers no less than the physical. 
Let it be understood, therefore, that nothing pays better than 
а lavish, even an extravagant, display of lighting, and that 
no investment is better than in an electricity works. 


The majority of health resorts in the kingdom are already 
electrically lighted, or have supply stations in progress; but 


there are several still outside the pale. To the authorities of 
rui latter places the above remarks: are mote especially 


_SLECTRICAL LIPTB. 


Two kinds of lifts driven by electric power ate built by the 


firm of Siemens & Halske, one of these being for moderate 


speeds and the other for more rapid work. The motor in 
both these cases is usually connected: to the windlass by 


worm gear. 
In lifts for moderate speeds, the motor, which may be 
direct current, alternating current, or drehstrom, is set in 


motion by means of the automatic statter, fig. 8, which has 
been in use now for & number of years. The controlling 
rope takes off the brake and connects up the motor to the 
network by means of the switch, fig. 2, the whole starting 


resistance being in series: with the motor. The motor is 
now set in motion. A centrifugal governor driven from the 


shaft of the motor or the windlass, or a relay. connected up 
to the brushes of the motor, switches out the starting resist. 


ance when the speed exceeds a certain amount, or when the 
E. M. F. at the brushes exceeds a certain. amount. 

The automatic starter and the switch have carbon contact 
surfaces, on one side at least, since metal contacts are liable 
to be fused together by overloading. 

Fig. 7 shows a lift windlass which is set in motion by. 
means of the automatic starter. ao 

For lifts of higher velocities and short travel, hand con- 
trol by means of the rotary starter, fig. 6; is preferable. 
This starter is exactly the same whether the direct current 


or drehstrom is used. By means of the controlling rope 
the mechanical or eleotrical brake is taken off, and the 
vertically standing lever of the starter ія turned round in the 


required | sense, 80 that, | first, the bottom: contacts of’ the 
switch are broug ther, and then those of thé resistance’ 
in series with the armature arè closed. ` 
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Fig. 4 shows, diagrammatically, the arrangement of the 
electric brake, and fig. 5 shows the electro-magnet, 
I the speed rises too high in shunt motors, resistance is 
thrown into the exciting circuit. 

Fig. 1 shows a lift for a speed of 1 metre per second, and 
а load of 500 kilogrammes, for use with continuous current. 
It is fitted with worm gear, and а rotary starter directly con- 
trolled by the attendant by means of & rope. | 

To prevent accidents through the doors of the shaft being 
inadvertently left open, nger lifts are fitted with an 
arrangement by which motor circait is broken if the 
doors are not properly shut. In the extreme positions at 
top and bottom carbon cut-outs are arranged, so that the 
current is interrupted automatically when the lift reaches 
€ 2 itions, in case the mechanical safety arrangements 

on 


HOW DYNAMOS ARE SOLD.’ 


capitalist Е 
wishes to instal in 
bis xd І UE 

a 500-light dynamo. 
Relying on, his own 
business shrewdness, 
which has stood 
him in stead for 
many years, he 
writes to a number 

of dynamo ‘builders, 
and is] ſsoOn - sur- 
rounded by ¢their 
agents, who are 
anxiously bidding 
to scare the con- 
tract. cea erry | 
prices are submit | 
each agent bidding 
on the nearest size 
which he manue — Quse es 
factures. If the 

quality of the. | 

machines are equal In every case, the bids will be very close 
indeed, and in а measure proportional to the size of the 
machines. The capitalist will review the bids carefully and 
then talk with each of the representatives upon the merits 
of the machines in order to make a decision. 

The lowest bidder does not need to argue very eloquently. 
He has the initial advantage, but it is not an infrequent 
occurrence that the highest bidder can readily carry off the 
palm. The shrewd agent will soon see that his price is high 
and will admit as much to his prospective purchaser, but 
will say: These other gentlemen are bidding on machines 
which will carry 500 lights and no more. The machine 
that I propose to supply you is specially designed to carry 
an overload of some 50 per cent. for four or five hours. The 
conditions of your load might be such that yoa will find this 
an extremely valuable feature. We rate our machines 
liberally and allow ample margin for contingencies ; for this 
reason we think we justly ask better prices.” 

The prospective purchaser will take this matter very 
much to heart, and the chances are strongly in favour of 
his buying a 600-light machine disguised under the name 
of a 500-light machine able to carry overloads. If the agent 
had said that his machine would carry 600 lights, the 18 5 
would have said, *I do not want 600 lights, 500 lig 


* American Electrician. 
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is ample," but the idea of getting added capacity for 
ically the same money is most attractive. 

Again, we have the case of the who has pre- 
tentions to electrical knowledge. In no case is the old 
roverb, * A little learning is a dang thing,” more 
orcibly illustrated. The chances are 10 to 1 the agent 
knows about as much of electricity as the purchaser, and 
the way they exchange high-flown technical terms to their 
mutual mystification is amusing in the extreme. To illus 
trate an actual case in point may be mentioned an instance 
where a certain man had been considering: the relative 
merits of several bids for a dynamo machine for his 
factory. Some of the agents been talking knowingly 
of losses, efficiency, rise of temperature, hysteresis, and 
other matters relative to the performance of a dynamo. 
The purchaser gathered that these various quantities were 
desirable qualities, arguing to himself if these were not 
such the agents would not have mentioned them, or more 
probably obtaining his idea from inference rather than 
argument. When the next bidder appeared and asked for 
an audience, he proceeded to talk of temperature rise, 
hysteresis and like mattera, The agent likewise, at once 
inferred that theee things were much to be desired in a 
dynamo. He was of German extraction and he communed 
within himself, “If Thomas Huston and Edison haf 
hyatersis in their dynamos ve must haf some too.” Не 
| . succeeded, кайчыны 


in BO 

that he closed the 
contract, one of the 
inducements 


order there should 

be an ехоер- 

tional amount of 
hysteresis. 

Again, we аге 
told of a case whi 
seems hardly worthy 
of credence, but is 
said to be an actual 

 faot, that of two 
bidders, one making 
& proposition on an 
iron ine and 
theothersubmitting 
а priceon a i 
with a cast steel 
frame, the former 
secured the contract, 
arguing that his 
machine was the heavier by some 400 lbs., and therefore 
more substantially built, and was not starved of iron or 
оор , and there was plenty of material there to stand the 

» ÅO, &0. 

A good agent will make talking pointe out of nothing, 
advantages out of disadvantages, and virtues out of 
necessity, and will carry off a contract at a high price, 
while a man of mediocre business ability with a better 
machine and scrupulously careful of what he says, will fail 
to secure the order. 

Gapitalists do not seem to appreciate cautious, conserva- 
tive opinions. They must be superlative or they are adverse. 
Truly said the great showman: “The American 1 net 
likes to be fooled,” and the capitalist most of all. He will 
not invest his money unless the facts are highly coloured, 
even to misrepresentation. 


RO TATORT CONVERTERS. 


THESE machines seem to have a useful future before them 
in long distance transmission of power, for electric traction 
and other purposes, but their very existence is a standing 
testimony to the fact that whatever the merits of alternating 
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currents, it is found necessary in many cases to convert them 
into continuous currents. 

If alternating currents were equally good for power and 
other 8, there could be no use for rotatory converters 
to make continuous. 

There may be some rare cases wherein a continuous cur- 
rent supply from a station may be required to send electrical 
energy to a distance too great for the 450 volts at the 
station. In such a case а rotatory converter could be used 
to convert into alternating current with a step-up trans- 
former transmitting at high pressure to the distant point. 
If the energy is required at the distant point as continuous 
carrent, we should require another step-down transformer 
and another converter to work back to the original form. 

The rotatory converter may look a charmingly simple 
machine enin by itself, but when we consider it as above 

m 


get, up со ү ог transmission work, we вее some compli- 
cations, and as every conversion means а loss, we may make 
сонни the losses in such a system as we have 


We have taken all the elements of the combination as 
follows :-— | | 


First rotatory transformer efficiency ... 90 per cent. 
Step-up alternating transformer efficiency 90 „ 
Line conductors efficiency ied . 90 5 
Step-down transformer efficienc e 90 „ 
Second rotatory transformer efficiency ... 90 5„ 


Final result 59°04 per cent. 


Showing an efficiency of nearly 60 aig cent, This low 

efficiency is due to the multiplicity of the conversions, better 
i for the elements of the system could, perhaps, be 

obtained in practice, but we have our doubts about that. 

The foregoing is the most complex case, beginning with 
low pressure continuous, and ending with the same, losing 
40 е cent. 5 TORNO | high 

e more simple case of beginning from ure 
alternating and Nane again to low pressure N 
requires only a step-down transfcrmer and a rotatory con- 
verter, with, of course, the line wire, the three together 
giving probably a final efficiency of 78 per cent. 

The simplest case is that beginning with high pressure 
alternating and reducing to low pressnre alternaiing requires 
no rotatory converter. The efficiency is well known, as this 
is the ordinary method commonly in use in cities, towns, &o. 
It is interesting to note how the simplest systems in, engi- 


кеце methods are generally adopted first to any large 
t 


The second case is the one in use at Niagara, and to be in 
use in the Central London Electric Railway. 

In both instances it is doubtful whether the use of rotatory 
converters is of any advantage over direot generating of oon- 
tinnous currents. | 

At Niagara one would have thought that a consumer re- 
quiring 2,000 horse-power in continuous current, might very 
well have got turbines and dynamos all to himself, getting 
the continuous current without the two conversions. 

In the Central London Railway it is a question whether 
two or three separate power houses would not have been 
better than rotatory converter sub-power houses. 

_ The engineers claim, of course, 95 per cent. for the effi- 
ciency of everything about the Central London Railway 
plant, во that they are satisfied on the soore of the economy 
of the system, and so no doubt will everybody else who 
believes in the 95 per cent. efficiency of machinery; but 
even granted the 95 per cent., the result will not exceed, as 
the final tranamission efficiency, 85 per cent. 

5 5 
beyond the station switchboard, and up to the low pressure 
terminals of the distant converter. The paper read by Prof. 
8. P. Thompson before the Institution of Electrical Engi- 
neers on rotatory oonverters does not add much to 
existing knowledge on the subject. It is of value in 
drawing attention to these interesting machines, and showing 
that they have reached a point of perfection quite equal to 
dynamos and transformers. 

The advent of the long-looked-for alternating motor which 
can be controlled and work in every way as well and easily 
ав the continuous current motor, would, of course, to a large 
extent, relieve one from the necessity of using rotatory con- 


verters; It is significant that the people who claim to make 
the best alternating motors are the makers and users of 
rotatory convertere. Why are three-phase motors not to be 
used for propulsion on the Central London Railway ? 

In the ELECTRICAL REVIEW during the fall of 1898 we 
кш a series of articles from the pen of Mr. Rankin 

ennedy treating pretty fully the working and construction 
of rotatory and other converters, | 

The permutator was also described therein. The permu- 
tator may be broadly considered as an attempt to combine a 
stationary transformer and rotatory transformer in one 
machine, but the game is not worth the candle. 

On the whole, electrical engineers in this country are, 
perhape, justified in looking upon all converting apparatus 
as necessary evils to be adopted only after all attempts at a 
direct metnod have failed. 

It is to be noted that we never hear of the necessity for 
converting в continuous current into an alternating current 
at а receiving distant station, it is invariably the converse 
problem that oropa up. 


rr 


THE SHOREDITCH VESTRY ELECTRIC LIGHT 
AND) REFUSE DESTRUCTOR WORKS. 


Тип Finst Yuan's WogRma BESULTS—ON PAPBEB. 


Tum members of the Shoreditch Vestry assembled in goodly numbers 
on Tuesday to consider, among other matters, the report of the 
Ligh mmittee embodying a trading account of the joint 
unde for the first com 


the Lighting Committee, a reliminary took place because 
it had been discovered that a y of the accounts had not been 
the Board of T . Eventually the matter was 

and report. It 


The year's accounts are divided into two parts, one dealing with 
the electric light installation and the other with the refuse destructor, 
former is as follows :— ' 


_Execraic LIGHT USDERTAKING. 


1897. CR. £ s. d. 
September quarter—To sale of current to consumers 549 14 2 
December й н й 214116 0 

1898. , 

March quarter | ; | 3,410 18 9 
Шы СЫ s: : ө 215113 4 
£8,254 2 1 

To sale of current to dust destructor from June, 1697, 
to June, 1698 eee E e eee eee 536 5 8 

ous receipts, from June, 1897, to June, 
1898 ese [I1] [XJ eee eee J [I1] 190 4 7 

Bale of stores to other departments, from June, 
" — 1897,toJune 1898 .. æ . 180 8 4 
29,041 0 8 
£ в. d. 
By Ocal .. e i 482 15 9 
» Water ... 217 11 3 
» Stores, &. 362 19 6 
m o6 Um А 6 0 3 
n Wages... ‘ee - 18 1.472 18 10 
„ Engineer 's salary proportioned 145 16 8 
» Déuwbellaneous expenses see Куз Ps $us 323 14 1 

„ Rent, rates, and taxes — principally on sub- 
stations ... is E “ise sine г 33 10 3 
43,214 14 7 
» Interest and redemption 2,641 16 2 
» Net balance Vid 3,184 9 11 
£9,041 0 8 


Commenting upon this, the Lighting Committee say :—" It will be 
seen from the above that the excess of income over expenditure of 
this part of the undertaking was £5,826 6s. 1d., and that after pro- 
viding for interest and redemption of capital on this account of 
£2,641 16s. 2d., it leaves а surplus balance, being profit, of £3,184 
9a. 11d., which your Committee cannot but as a very highly 
satisfactory result in view of the fact that in the first quarter a loss 
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of about £500 was actually incurred, when the demand for electricity. - 


more tban sufücient to provide for the on on this under- 
taking, as it is really redeeming the cost of ings and land, which 
will be a clear asset to the Vestry in 42 years; independent of which, 


was small, The charge for interest and =e of capital 


all charges for the up- and maintenance in full working order 
of the plant bas been included in the expenditure items of the above . 
accounts.” 
 Bmrusm DzsrRUCTOR. : 
Cr. | £ ad. 
By work dona for elcotric lighting department... 59 0 0 
" 7 M 88е ЕЯ eae 2988 1 9. 
arge scavenging department, at on 
23,197 tons „ „ene “ P. en 2313 14 0 
Г] Debit Lalance eee [ILI [III eee II еее 1,758 14. 6 
£4,368 10 8 
Dn. ЕЯ 4 £ в. d. 
To Wages (including rtion of engineers an 
clerical salaries) к esi 855 eek .. 2,829 8 8 
Гү] Btores, &o. eee ove ees ese eee eee 130 8 1 
[T] Carting clinker eee өөө eee eee ове eve 612 10 5 
» Insurance Pu eae jai е 259 Ba 43 4 2 
» Current for light and power used in destructor, 
128,708 unite at 1d. ... са, vs ses .. 686 5 8 
n Sundry expenses, including water and rates, &c. ... 217 18 8 
£4,969 10 3 


In regard to this part of the urdertaking, the Lighting Committee 


вау :— 

It will be observed: in the above accounts that your Committee 
bave agreed with the Scavenging Committee that a fixed charge of 
2s. per ton should be made against that department for the cost of 
disposing refuse, which will result in a saving to the Vestry (on its 
previous expenditure of 3s. 1d. per ton) of a sum of £1,253 бв. 1d. 

With regard to the debit balance of £1,758 14s. 6d., this is repre- 
sented by steam used in the lighting station and library, &c. [In 
future this item will be much decreased by the cost of steam sup- 
plied to the baths, which at the present has been sent up the chimney, 
owing to the baths not being ready.]* Even if this debit balance be 
charged against the surplus of the electricity undertaking, the fol- 
Jowing would be the net result to the Vestry of the combined 


ё в. d. 

Credit balance on electricity undertaking ... . 9,184 9 11 
Add saving on previous expenditure of barging refuse 1, 259 5 1 
£4,437 15 0 

Deduct deb:t balance on destructor eee eee eee 1,758 14 6 
| Net profit and saving =... ... £2,679 0 6 


In view, of the high initial cost of dis of clinker, and the sale 
of electricity being very small at the commencement of the year, your 
Committee think the above result one upon which they can well 
vised tbat no pre 


repairing 
‚ £C., have been included. 
that the report be received, 
‘to the Committee to allocate the disposal of the 


maintaining uctor, cells, buit 
The Oommittée, therefore, recommen 

and referred back 

profite. | 


Ducossron. 


Mr. H. E. ExBsHAW, chairman of the Lighting Committee, moved 
the adoption of the recommendation. In doing so, he explained that 
the accounts were before the Committee at its fast meeting, when the 
members were fairly unanimous in recommending their adoption. 
The report was merely a trading account of the joint undertaking for 
12 months, In his opinion, the figures were set down very clearly, 
and the accounts would commend themselves to the V. a 

Мг. H. WELLS asked where the money (profits) was, as the ‘chair- 
man of the Finance Committee said it was nowhereto be found. It 
was nonsense to talk like that, because the collectors had gathered 
the money and paid it into the bank. 

Mr. А. О. HODDER hesitated to say anything against the balance- 
sheet because he might be told he was opposed to the scheme. That 
was, however, not his intention, but in order to arrive at a fair 
balarce it was necessary to take into consideration the dust and 
ecavenging accounts for the year. At the opening ceremony Mr. 
Kershaw had stated that the differenoe between the cost of barging 
and burning was £2,200 per annum to the credit of the latter, but 
the speaker ventured to say that that anticipation had not been 
realised. Then with regard to the public lighting the total increase 
under that head was £1,718, although he admitted that the light was 


This sentence was withdrawn, 


Mr. J. J. FIN. 
matter should be placed before the Vestry as accurately as possible. 
In the first place he stated distinctly at the meeting of the Lighting 
Oommittee that the dusting department were only paying 3s. per ton 
for barging, and not 3s. 1d. as given by the Committee. That 


difference of one penny w represented a ctable total. I¢ 
was stated in the that the disposal of the refuse in the de- 
structor had resulted in a saving of £1,253 over the previous expen- 


diture at 34. 1d. per ton. That was not so, because it cost the 
more with the destructor than with the wharf. For instance 
year previous to sending the refuse to the destructor, 14 van 
were used in the summer and 20 in the winter, whereas in the 
financial year they em EE vans in the summer and 
winter. That d of the sum of £1,253, being a saving 
l'air They had to purchase additional horses, pay extra 
or 12 men, and further rolling stcck, and the 
expenditure amounted to £1,712. Before the dust was 
destructor, the wages paid annually were £315 less than they 
at present. The 555 refuse to the destructor bad 
much increased by the insufficiency cf the lifts, and by the time 
men had to wait. He had five tickets from the Lighting 
mittee for November 11th, and those represented five horses and 

that had to wait for an aggregate period of 6 ошм and 42 minutes 
at the destructor to effect delivery. It was unfair to say that the 
ratepayers’ money, to the extent of £1,253, was being a ved when 
such was not the cage. Moreover, the Lighting Committee, instead 
of taking four or five loads a day, were on] receiving three loads, 
and that was not an infrequent occurrence. cbarge the scavenging 
department 2s. per ton for disposal at the refuse destructor was worse 
1 82. per ton at the rige it е 4 67 олаи т 
or it to be barged away, as in a case mentioned by the speaker, 

to burn coal at the works in ite place. 

Mr. J. НЕРВОВНИ desired to know who was responsible for the 
trading account. There was £636 charged for the supply of current 
to the destructor, but there was nothing charged to the lighting 
department. The er then compared the amount of £33 in 
the case of the rates for the electric lighting branch with the sum of 
Pind pissa upon the refuse destructor in henne category, м 

ormer being regarded as greatly insufficient. In opinion 
balance-sheet was a false one. | 

Mr. G. W. HowrzrT contended that the joint of the 
Lighting and Scavenging Oommittee® ought to have been considered 
by the Vestry before it was decided to fix 2s. per ton as the charge 
upon the scavenging department for the dispoeal of refuse in the 
destructor. As Mr. Freeman had stated, the 28. per ton was not a 
saving to the scavenging department of £1,253, but the expenses had 
been greater. The profits were bogus. What earthly reason was 
there for acre te inflated ро d “show up the i 
papers?” 16 was all nonsense whether the electrical papers went for 
3 ог not. Let it stand foy &self. At the взше time, the 
undertaking ought to be placed squately and fairly before the public, 
and he thought the report should be .referred back to the Committee 
for that As it stood, there were several items that were 


2 4 
Hn 


з 
TIBET 


two. The report stated that there was a surplus of £3,184 for the 
not a penny placed in that acoount for steam. 


burning was from £5,000 to 26,000; therefore if there was a profit 
of £2,000 on the electric lighting, there was a deficit which had to be 
paid out of the rates. But tbe figures had not been submitted to 

. Adams, the accountant, and he would therefore not accept them 
as being official until they had passed through the hands of that 
gentleman. The speaker thought there might be a small profit of 
from £300 to £400, but that did not include apy allowance for de- 
preciation or taxes. Then, again, it did not include any such charges 
as the apportionment of the salaries of the vestry and the col- 
lectors, by the London County Council valuers at about 
£500. Those and other items showed that the boasted surplus was 
simply gas, and not light. 

г. E. J. WAEBLING referred to the statement in the report con- 
cerning the use of steam at the library and batbs The bulk of the 
steam at the baths would be exhaust steam that could not be used 
by the lighting station, One of the conditions when the Baths Ас 
was adopted was that the supply of steam should be free, and he 
thought that the statement of charge in the report should not appear. 
[At the request of the speaker this sentence was subsequently with- 
arawn, although it is reproduced in brackets in the Committee's 
report p this discussion. } 

Mr. KEBsHaw, in reply to the criticism, admitted that the state- 


* This is given at the end of the discussion. 
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remembered that they had increased the working expenses bv one- 
third by reducing the twelve hours’ day to eight hours. If the 
destructor had not done what the contractors claimed for it, it 


oda- 
оп, bat was the Vestry to be blamed for that? He would give Mr. 
Wakeling the credit for heving stated that four lifte were required, 
bat the contractors had said two would do. The Vestry had, however, 
already passed an expenditure for another house, so as to give the 
Oommittee more storage capacity, when it was intended to provide 
additional lift accommodation. It was true that some of the surplus 
refuse had to be barged away last. week, but that was because the vans 
arrived all at once when the men were leaving off work. When the 
additional lifts were provided it would be possible to deal with con- 
siderably more refuse than at present, so that in the future there 
woubi be an immense saving. Mr. Freeman had asked why 35. Id. 


veatry clerk’s figure. The statement that the Committee 
took four or five loads was а little exaggerated ; it was four loads, 
but that would all be avoided when the extra lift accommodation was 
ready. With regard to the charge to the dust destructor works for 
current referred to by Mr. Hepburn, that was heavy, bat it would 
not occur sgain. . At first the motors were very inefficient, there were 
no meters available. and it was some time before it was discovered 


not to meke any alterations. 
The Сиалтвмли (Mr. B. G. Porter) then put the recommendation 
tothe meeting, and this was carried on a show of hands by 30 to 11 


CHARGE ron Rervss DisPOSAL. 


profits made from the combined On recommen 
of the Committee, the Vestry decided to бх a charge of 2s. per ton 
1 “т | ji ee 


regard to the dust destructor as exists with regard to the arrg 
system, and in view of the fact than an amount of £2,641 16s. 
(which corresponds to depreci charged in the 
accounts for redemption of capital, &., whereas the valuer of the 
London Oounty Council, in 

annom as sufficient to replace 

recommended, and it waa decided, that the charge for interest and 


generating stat e 
are given below, and i$ will be seen that the Board of Trade, at 
least for the present, does not seem disposed to adopt the recom- 


mendations of the Select Committee of the House of Commons, who, 


among other matters, suggested that powers should be granted for 
the laying of mains through one district for the supply of а distant 


у. 
| ErzcrRIC BUPPLY IN SEVERAL AREAS. 


At the end of last month the Highways Committee reported that 
the County of London and Brush Provincial Electric Lighting Com- 
peny bad appealed to the Board of Trade against зеи decisions 
of the Council in disapproval of works proposed to be carried ouf 


under the Wandsworth and berwell electric lighting 
"The works referred to were intended to be carried out in Streatham 


and Camberwell, and се oompany р to lay mains from its 


worth with its proposed worke in Oamberwell, the company might 
have supplied energy in Lambeth, a course for which it has no 
authority to adopt, and might have so obtained an unfair advantage 
over other companies which are restricted to their statatory areas.” 

Major Canpzw held an inquiry on behalf of the Board cf Trade 
with regard to the appeals last month when Sir Alex. Binnie and the 
s^licitor attended to support the objections of the Council. Since 
then the Board of Trade has issued ite award allowing the appeals so 
far as they relate to the works within the areas of supply authorised 
by the orders, subject to the following condition :—'' That the under- 
takers give a written undertaking to the Board of Trade that they 
will, if and when required by the Board of Trade, provide a suitable 
and sufficient ing station within the areas of supply authorised, 
by the following orders, vis.: the Camberwell Electric Lighting 
Order, 1896, the St. Olave Electric Lighting Order, 1695, the South- 
wark Electric Lighting Order, 1892, the St. Saviour's District 
Bileotrio Lighting Order, 1896, for the supply of energy in those 
areas, 


The Highways Committee state it will be seen that the award of 
the Board of Trade excludes from its approval the proposed works 
in Lambeth outside the area of supply under the company’s Wands- 
worth and Oamberwell orders, that the written undertaking is of 
po importance, and that “ in both respects the Board of Trade has 

regard to the views of the Council." 


New Wonks. 


It was decided to grant the application made by Mr. C. В. Peach 
for an extension of the period within wbich the erection by the 
Vestry of Pioren broly generating station in Lombard Road was 
required to be comp . The new conditions provide for the eom- 
mencement of the buildings in two years, and their completion 
within five years. | | 

A further application was submitted on behalf of Mesers. Siemens 
Bros. & Oo., for tbe erection of six iron sheds next to Siemens Road, 
Woolwich. The Council decided to refuse the application on the 
ground that it was undesirable to allow the nt frontage of the 
adjacent houses eastwards to be disturbed by the erection of the sheds 
to the line proposed. | 8. 


CORRESPONDENCE. 


Shorediteh Joint Seheme.—Electrio Lighting and Dust 
Utilisation. 


Referring to the recent controversy on this question, the 
items for the year, Jane 24th, 1897, to Jane 24th, 1898, 
showing the income and expenditure, are now before me, 
and I find the following to be the oorreot reading of them 
as а joint scheme :— 


REVENUE ÁCOOUNTS FOR тив FINANCIAL Yean FROM JUNE 24th, 
1897, To Juxm 24th, 1898. 


| 1.— Electricity Works, 
Dr.. | Expenditure. 
To coal (490 tons, £432 15s. 01.) stores, water, and 


insurance ... € З .. 41,998 19 9 
» wages (562,167 units) ve о M % 1,472 13 10 
» eDgineer’s salary ( on) and expenses : ... 469 10 9 
» parochial rates, £125 2s., and sub-station, ditto, 

£33 10. 3d. T ове Е [TY] eee eee 158 19 3 
„ interest and redemption  ... ase Loan ( *. 8,641 13 1 

| on temporary over- č . 
"ата from bank) 16 9 4 
„ balance carried down — ..  .. .. . 170716 0 
£8,601 15 0 

Ов. · Income. 

By sales of current to consumers, &c. 288 28,254 2 1 
„ miscellaneous income ses 2 4 2. 120 4 7 
„ sales of stores to other departments .. .. 130 8 4 
| £8,504 15 0 


E 
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| Ов. ` 2.—Dust Destructor Statio. 
To wages (25,404|tons) ... ids .. £2,746 1 7 
„ eDgineer's salary (proportion) 83 6 8 
» stores and c A Te 41116 4 
„ Cost of removing clinkers ... 612 10 5 
„ insurance... 995 vis ss 43 4 2 
„ interest and redemption ... та $e .. 1,435 13 4 

» " " on temporary loan (bank 
overdraft) ans es a vi - 79 10 4 
» Balance carried down T" T з 344 9 2 
£5,756 12 0 

Св. 

By Balance of income brought down £1,707 16 0 
» Destroying trade refuse 238 1 9 


» Amount of money saved by use of dust destructor 
instead of the old method of barging of the 


refuse (25,404 tons at 3e.) 3,810 14 3 
£5.756 12 0 
Bilance of income over expenditu 344 9 2 


FO ... TT eee 
(Exclusive of the following items and charges, 
viz.: depreciation and bad debte; also managa- 
ment charges, such as proportion of salaries of 
vestry clerk, accountant's department, col- 
lectors, &c., estimated by the L.O.C. valuer to 
be at least £500 per annum. See official 
minutes.) 

I note thut these items do not emanate from the accountant 
of the Vestry, but from the Electric Lighting Committee, 
although, individually, I have reason to believe them to be 
correct. 

I will leave the results to the judgment of your readers to 
find where the profit occurs of £2,000 and upwards that has 
been claimed for this joint undertaking, and enlighten some 
other public authorities. 

T. W. Baker. 


P. S.—I have taken the bank overdrafts as they occur at 
March and assume them to be the same in June. 


I have read with great interest 790 article in last w.ek’s 
REVIEW, which is certainly your best criticism of our com- 
bined scheme, and, for the present, as I am presenting the 
report in question on Tuesday night next to the Vestry, cop: 
of which I will send you immediately it passes that Board, 
will content myself with remarking that in your usual method 
of criticising this scheme you make two or three gross 
blunders. In the first place 1 am not an officer of the Shore- 
ditch Vestry; secondly, Mr. Baker’s original scheme, the 
patent for which I notice bas lapsed,” was not submitted to 
the Vestry when public tenders were invited; and, thirdly, 
as far as I am aware, the Blackheath Company have not 
decided against a refuse destructor, although, with your 
superior knowledge, you have twice stated that they have; 
and you misjudge me if you think it is my intention to shield 
this scheme and the contractors, at the expense of trutb, as 
those Corporations who have had my private opinion on this 
matter can readily endorse. | 

That our destructor has done all the contraotors said it 


would do, was и to be expected, but that our combined 


scheme is an assured success no one but yourself doubts. 


H. E. Kershaw. 


` P.S.—Halpin’s T. S. vessel has been at work for two weeks, 
and so far is giving satisfaction. 

[Do Mr. Kershaw's private opinions expressed to Corpora- 
tions coincide with his public utterances ?— Ens. ELEC, REv. ] 


Gas v. Electric Traction. 


In the article published in your issue of the 11th inst., 
you allude to some of the advantages of gas traction and 
mention the low first cost of the system as one which will 
appeal to the public. This is by no means the main 
advantage, as the cost of power for working, established by 
over two years running at Blackpool, has been found to be 
less than half that of electrical energy. 

The chief points raised in objection to the gas traction 
system are smell, slowness in starting, and vibration. The 
first alleged disadvantage has now been entirely overcome by 
the adoption of special labricating arrangements ; in respect 
to the second, the gas car with its fly-wheel and gear for change 


of speed. led proi as easily and quickly started as the elec- 
tric car, and the last objection can scarcely be taken seriously 
when the engines are so carefully balanced that the car 
shakes less when standing with the engine running than 
with a passenger walking over it. 

It is certainly to be hoped that the London County Council 
will give this system a trial on one of their lines, as this will 
enable the many and important advantages of a self-contained 
system to be better appreciated. | 

It is stated in your article that gas traction has been before 
the public for nearly 20 years, and in respect to early i- 
ments and patents this may well be the case. Аз far, To. 
ever, a8 practical work is concerned gas traction is barely 
five years old, and commenced with the Luhrig patents of 
1898. 

Allusion has been made to the difficulty of using Dome 
gas. There is no reason to anticipate this as the Mekarski 
compressed air cars have for several years worked at a higher 
pressure than a sufficient supply of produoer gas would 
require to bs compressed to, | 

ed has been advanced as one of the chief advantages 
of electric traction. In this respect gas is ita equal, and the 
speed of the cars at present at work has been as high as the 
limit which the Boerd of Trade impose. Where hi 
speeds are permitted the gas car is just as able to meet the 
requirements as the electric car ; a simple alteration in the 
geering being all that is required. 


For The British Gas Traction Company, Limited, 
Percy HOoLYoAEB, Secretary. 


Cost of Electricity at the Blackpool Winter Gardens. 


As consalting engineers to the Blackpool Winter Gardens 
Company, we have been somewhat interested in your com- 
ments on the first year’s open of their electric lighting 
plant, and regret that you should have T criticism 
upon an incomplete report published in a local paper. We 
should like to say, in the place, that во far as we are 
aware, there is no quarrel between the Winter Gardens 
Company and the local authorities, and that the figures 
prepared by the resident engineer were for the purposes of 
an annual report to the directors, which contained no such 
comparison with the Blackpool Corporation undertaking as 
is published in the local paper. 

e are happy.tosupply you with the further figures you 
ask for, which are as follows :— * 


Oapacity of plant . 660 kilowatts. 
Maximum demand „+, 415 kilowatts. 
Incandescent lamps . 17,658 8-O.P. 
Lighting hours per annum ds 8,760. 


The output is by no means abnormal for a private plant 
ав you seem to think, we might mention that the 
Blackpool Tower Company have this year generated 350,000 
units. The figures may seem excessive, but to 
what can be done at Blackpool one must go there. Interest 
and depreciation is fixed at 6 per cent. per annum. This 
may seem somewhat low, but is nevertheless higher than the 
amount set aside by most local authorities. | 

With regard to the discrepancies in the figures to which 
you drew attention, we would point out that in the analysis 
of costs the pound column only is given, and has been 
totalled without aliowing for the shillings and pence. Asan 
example of the ease with which slight errors of this kind 
can be made, the writer of the article has himself made an 
error of £10 in pointing out the above discrepancy. Your 
statement that 203,095 units at 5d. amount to £4,231 
2з. 11d. is quite correct, but the editor of the local paper has 
omitted an item of £19 4s. for meter rents and other speci 
charges which make the total revenue £4,250 68. 11d. as 
stated. You also draw attention to the cost of water, 


waste, &c., and in reply we will only point to the fact that 


this coat is approximately the same as other generating 
stations of approximately the same output, viz., Aberdeen 08, 
Ayr *09, Burnley 1, Sunderland 11, and several others. 
Your surprise at the management costs is quite natural, 
but is based on insufficient acquaintance with the facts. 
Before the company installed their own plant, an electrician 


had to be employed permanently to superintend the installa- 


_- — — ~ — — -— 
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tion, and the £96 for management representa the difference 
in cost of management before the plant was installed—and 


since. 

Owing to the special circumstances mentioned above, the 
total costs are not directly comparable with those of town 
lighting stations, but the works’ costs inly are, and we 
ourselves are quite satisfied that the figures supplied by the 
resident engineer are correct. — 
We must express our apologies for troubling yon at such 
length, bat we have done so because we think that your 
somewhat severe criticism tended to diminish the credit 
which is due to the resident engineer for the excellent resulta 
which have been obtained. 

Lacey, Clirchugh & Sillar. 


` 


Testing Wires and Cables. 


Referring to my former letter and the reply of Mr. F. 
Pooley in your November 11th issue, anent the testing of 
covered wire and cable, the explanations offered scarcely 
disposes of the phenomena, as I already taken care to 
provide against dam on the surface of the wire at the 


trims. It must be in mind, too, that the tests were 


Chas. F. Ashton-Pryke. 


Re The Brighton Breakdown. 


Am the various theories ded to acconnt for 
the Brighton breakdown, I am ised to have seen no 
reference to the fact that a thoroughly good short-circuit on 
one dynamo would nocessarily interfere with the excitation 
of all others in parallel with it. If the machines had shunt 
excitation only, it is evident that their E.M.F. would 
immediately fall to zero without waiting for any reduction 
of With compound winding, the fall of pressure 
d not be complete; but the series windings alone might 

not suffice to maintain normal current even through their own 
armatures, brushes, and connecting leads. | 
Not being in the least acquainted with the arrangements 
of the Brighton station, I offer this suggestion with ооп- 
siderable diffidence, in the hope that it may be considered by 
those better qualified to deal with the matter than к 


In your remarks on the above subject contained in your 
issue of November 11th, you somewhat ourtly criticise my 
views as published in the Electrician of November 4th. 
Being one of the * Brighton engineers " who was on the 
spot at the time, my remarks, even if “dogmatic,” were 
certainly not made in the absonce of full details.” 
. At the time of writing my letter to your contemporary, I 
was not at liberty to give any details, but being now in a 
position to do so, I herewith give the required particulars, 
thereby ne the “speculative and somewhat unprofit- 
able element from any further discussion that may arise, 
and enabling & comparison to be made between the various 
ested causes the actual facts. .  - | 
The accompanying sketch gives the conditions under 
which the station was running at the time of the breakdown. 
For the sake of clearness two only of the larger generators 
are shown, It wil be noticed all the dynamos were 
practically self-exciting and that no battery was in use. All 
the machines, with the exception of the two half-voltage 
Dcing dynamoe, were provided with minimum magnetic 
cut-outs on one pole and switches on the other, and were 
without fuses. The balances were provided with fuses, which 
жеге not affected. The shunt circuits derived their current 
directly from the bus bars, as shown, and were provided with 
two-way switches and spark-absorbing ooils (not shown) 


By this arrangement any rise of voltage in the shunt circuit 
од breaking is entirely prevented. 8 

Eight generators were running, having а total capacity of 
1,400 kw. with a load of 1,170 kw. The dynamo which 
gave out is known as * No. 8," and is rated at 220 kw. 
At the time it was fully loaded, and had been running for 
six hours. | | CE 
- A fact of importance is that everything was running 
quite smoothly, no change of generators being in progress. 
The possibility of a “blunder” being the cause is there- 
fore precluded. | 

The Кы угез of eventa" was as follows:—The first 
indication that anything was wrong was a series of loud 
reports, accompanied by a shower of sparks and molten 
copper, with a drop of about 50 per cent. in the pressure. 
The light then remained steady for a period of perhaps 
5 or 6 seconds, and then gradually died out, this taking 
probably from 40 to 60 seconds. 
. The cut-out of the faulty machine was seen to fall and 
was badly burned, the falling of the remaining cut-outs was 
heard in the dark but not seen. On inspection afterwards 
none of these showed any signs of burning on the contacts. 


-F *F + 


т, fuses; вв, bus bar; мсо, minimum cut-out. 


The switohboard attendant immediately. replaced all the 
cut-outs, pinning them up, and within four minutes every 
ae generator was running and connected, but doing 
no work. 

The feeder links were then disconnected, thus throwiug 
off the load, and enabling the dynamos to re-excite, which 
took a period of 7 or 8 minutes, when this was accomplished 
the network was gradually re-connected, link by link, and 
everything went on again as usual. The whole shut-down 
lasted from 20 to 25 minutes. 

A band was found loose on the armature of the damaged 
machine, and a large hole burned in the copper bars 
immediately under it. | 

This description is, I hope, sufficiently clear to enable your 
readers to draw their own conclusions. My own having 
been recorded elsewhere need not be repeated. 


Wm. С. P. Tapper. — 


LEGAL. 


Sovrg v. MAYOR лир CORPORATION: OF BEDFORD. 
An Engineer's Powers under an Electrical Contract. 


Bzeronm Lords Justices A, L. Smith, Rigby, and Vaughan Williams 
in the Court of Appeal on Monday, the case of South v. the Mayor 
and Corporation of Bedford came up. This action was brought by 
Mr. Harry South, electrical engineer, of 10 and 12, Garrick Street, 
Covent Garden, W. O., against: the defendant Corporation to recover. 
sums due under an agreement of July 24th, 1897, by which he con- 
tracted to supply at the Bedford Sewage Pumping Works two single 
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phase C direct to two vertical 
spindle centrifugal pumps, which should be on ris of lifting 750 
ont of sewage per mipute. Mr. Justice Phillimore, over-ru 


dent. 
said under the agree- 
"a £600 for installing this electrical 
machinery, payment to be made as follows:—40 per cent. (£240) 
when the plant was put upon the Bedford Corporation’s premises, 


not come up to the efficiency test, th 
tled to payment. . "n 
Mr. Naara: We my that the plant is thoroughly efficient under 
the contract. Mr. Jobnstone says it is not, and there we differ. . 
Mr. ABEL TnRoMAS observed that the matter for their lordships to 
. decide was whether, under the contract, Mr. Hope Johnstone was 
appointed arbitrator to settle that question. The agreement set ont 
that “ the contractor will forthwith perform and execute, in a good 
and workmanlike manner, and to the satisfaction of the engineer, all 
and every of the work described,” and so on, the engineer" to 
mean Mr. W. J. Hope Johnstone. The contract provided that the 
combined efficiency of the motors and pumps should be from 50 to 60 
waste of electrici 


concerning poin 

as follows:—" The whole of the work is to be executed with due 
diligence and expedition. If, in the opinion of the en А 
contractor shall fail to do so, or shall refuse or neglect to comply with 

orders given bim by the engineer, or shall fail to execute any 

er matter stipulated in the contract, the authority shall, after 
seven days’ notice to the contractor in writing, be at liberty to 
employ other contractors and workmen, and forthwith perform such 
work asthe contractor shall fail to do; or if the authority shall think 
fit it sball be lawful for them to take the work wholly or in part out 
of the contractor's bands and re-construct with other persons,” and 
soon. On May 18th last, tests having been taken by Mr. Johnstone, 
the tion, under that clause, gave formal notice to Mr. South, 
and nothing being done by him they put the work into the hands of 
another contractor. Mr. South not been paid. This special 
plant was an invention by Mr. South, and counsel thought that both 
Fic lee that the results would be unfavourable before it was 


Mr. Naarn: Oh, no; it was an invention Mr. Johnstone. I$ 
was ‚решен I admit, but I do not admit that it was not 


M or Justice Surrn: Where is Mr. Johnstone made the arbi- 

Mr. ABBL THomas said in the terms of the clause, “If, in the 

opinion of the engineer, the contractor shall fail,” and so on; and 

again, the contractor shall perform the work, " to the satisfaction of 

engineer." | 

Justice Sutra: That does not make him arbitrator. That is 

only а clause that if he does not do what the engineer wante, the 
Corporation can take it out of his hands. 

Mr. ABEL Tomas said the engineer was to finally determine, 
because it was to be done to. his satisfaction. There was по appeal 
from his decision. | 
~ Lord Justice Corrms: Mr. Justice Phillimore evidently ocon- 
sidered that as you did not reject the work the question must go to 
arbitration. bat is referred ? 

Mr. ABBL THOMAS understood the arbitrator would find what sum 


there were no differences except as tothe payment of the instalment of 
£240 due on completion—that was to say, on efficient completion— 
and the efficiency tests were to be determined by Mr. Hope Johnstone, 
who found that the machinery was not efficient. 

Lord Justice Вмгтн: My brother Phillimore gave time to 
pred whether you would reject the work, and you have no£ re- 

eo 

Mr. ABBL THomas argued that if the order for arbitration stood 
it would take out the agreement in the contract and appoint a new 
umpire between the parties after they had agreed that Mr. Hope 
Johnstone should be the sole arbitrator. In law the power could not 
be taken from Mr. Johnstone unless it was shown that there was fraud 
or collusion—of which there was no suggestion in this case—and he 
кр that the order by Mr. Justice Phillimore ought not to 
stand. 
Mr. Davip Jongs followed on the same side, arguing that the 
matter which the Court was asked to deal with was solely within the 


= — = 


. jurisdiction of the engineer, and there was no power to refer it to 


arbitration. 
Mr. NAL, тер! for the said that no question af 
all was raised under tat . electrician was on the 


to the second instalment of £240. Mr. Johnstone 
said: “ No, not until I am satisfied it is efficient.” Plaintiff's point 
was that the efficiency clause came afterwards. There remained 20 per 
kept in band until satisfied of its 


to non-efficiency, 


contractor who got these 
the seven days' notice, Mr. Bouth 


laintiff permitted to finish the contract. The only course open was 
Lan by the plaintiff in неа ** had камы been 
any proper running or test, and now was time, when any 
skilled man could run down and decide as to the condition of the 
machinery in half an hour. 

Mr. ABEL Tuomas said last May the Corporation suggested three 
names, Prof. Kennedy, Prof. Silvanus Thompson, and Prof. Unwin, 
and they offered to pay half the cost of the tests. | 

Lord Justice Surra. Will you take Prof. Silvanus Thompson ? 

Mr. ABBL Tuomas said it was now too late, the work having been 
given to another contractor. 

Mr. NBALE said the plaintiff was willing to take Prof. Thompson's 
opinion last May, but did not see why he should bear the cost. The 
answer to this demurrer was, Well, as you refuse, we will take it 
entirely out of your bands.” This was still valuable. It 
was running at the station, and was pumping the sewage, the only 
fault alleged €! it being that it took too large a percentage of 
electricity. e fact was, that only a part of these worke was 
executed by Mr. South, the other part э рп by the Bedford 
Corporation iteelf, and Mr. South main that his pumps worked 
more than efficiently, if care | the other parte were properly con- 
structed. Mr. Johnstone said that the work was not efficient asa 


works out of your hands, and 
von ur Мали tied rein 11 is the contract price less the 
cost of making ora | 


Mr. Nzatz: Yes, I claim that plaintiff had said that the plant was 
all right. The engineer said it was all wrong. Plaintiff offered to 
convince them by testing it, but the place was fiooded when he went 
down, and the test could not take place. The engineer simply 

to the Mig ert that tbe work was inefficient, and it was 
elsewhere. Plaintiff had never refused to put the machinery 
right if it was wrong. 

Lord Justice Cori m: You cannot recover the certificate price 
because you have not a certificate, but this clause apparently lets in 
that you are to be paid something. Who decides? the engineet 
does not you go to arbitration. 

Mr. NEALB finally submitted that Mr. Justice Phillimore was 
right in deciding that the clause appointing the engineer arbitratot 
only referred to special matters, such as bad materials, delay in 
execution, and so on, and argued that even without a certificate 
plaintiff was entitled to an arbitration. 

Mr. Davip Jonna, replying toa question by Lord Justice Smith, 
said that the Corporation not yet made ару use of the plaintiffs 
plant, and until that was done no issue could arise. 

Lord Justice Вміти: When you use the pump, what then? Will 
there be an arbitration? 

Mr. Davip Јомев said there had been a suggestion from bis 
Lordship that it would be attached to the freehold. He did not think 
the Oorporation would be so unreasonable as that. 

оч Justice Surra: You need never say that about а Oor- 

Mr. Davip Jongs thought the engineer might calculate what was 
due to the electrician. 

Lord Justice Вміти: I understand now why my brother Pbillimore 
says in his order that you will not reject the work. 

. DAvID Jonzs said at present all the had done was 
to ask Mr. South to perform bis contract. As he had not done so 
they had entered into another contract to make the work efficient. 
He submitted that ail that had arisen was within the jurisdiction of 
the engineer. 

Lord Justice Surrm then delivered judgment, observing that the 
question a£ issue was whether the plaintiff could enfore an arbi- 
tration under this agreement. The plaintiff said that the second 
instalment of £240 had become payable to him because he had oom- 
pleted the works. The Bedford Corporation's engineer said that he 


~ 
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to those tests he refused to certify. 
Corporation to the plaintiff to make the work efficient, and the 

ion had since, under the powers of the agreement, entered 
upon the work, and made a contract with another contractor to com- 
plete the work to the satisfaction of their engineer. In these cir- 
cumstances the plaintiff asked for payment for the work he had 
already erected. That was the matter in dispute. The Corporation 
y fused, and the plaintiff got an arbitrator appointed by Mr. Justice 
Paillimore under the Arbitration Act. The case for the Corporation 
was, that no dispute had arisen between them and the plaintiff other 


than that in which the engineer bad exclusive jurisdiction, and that 


the order for arbitration was wrong. Who was to ascertain the sum 
ayable to the electrician for the amount of work already done 
before it was taken out of his bands? Certainly not the engi- 
neer. It could not be found that he had to do that by this 
arbitration clause, reading it in any way. It seemed to 
his Lordship that here was a matter cf dispute between plaintiff 
and the Corporation which did nct come within the jurisdiction of 
the engineer, but was a matter of dispute in which tbe Court could 
appoint an arbitiator. Mr. Justice Phillimore gave the Bedford 
Corporation a fortnight to make up its mird whether cr nct it would 
reject the plant, which the engineer had power to do. They said 
they would not, snd thereupon Mr. Justice Phillimore over-ruled the 
order by Master Kay. His Lordship thought that that crder under 
these circumstances should stand, and that the appeal ought to be 
dismissed with costs. | | 

Lord Justice Баву: I am of the same opinion, and have nothing 


to add. | 

нне Corrims: I am of the same opinion, and on the same 
groun 

Mr. Davip Jomms: will your Lordehips specify мі аё matters the 
arbitrator is to deal with ? 

Lord Justice SurrTR: No. 


RLT v. LINDSAY. 


Ат the Guildhall on Tuesday before Mr. Alderman Smallman, T. 
Lindsay was charged with appropriating about £27, alleged to have 
been collected by him for and on behalf of his employers, L. V. 
Riley & Co., electrical engineers, orton Avenue, álo trading 
as the Highbury Art Metal Company, by whom he was engaged as 
traveller on ry and commission. defendant subjected the 
prosecutor to a severe cross-examination and elicited the fact that no 
lary had been paid him for several weeks, and that the last 
payment, which was made on October 10th last, was by cheque for 
£1 on account, which cheque, however, the defendant was not to 
present to the bank for payment for a few days. Eventually the 
charge was dismissed, the alderman remarking that there was no саге 
against the defendant. 


BUSINESS NOTICES, &o. 


Electrica] Wares Erported. 
Үзак Ennme Nov. 15тн, 1897. | WIIX Expma Nov. 167н, 1898 


& в & 4 
Adelaide eee eee 21 0 Alexandria ese ees 120 0 
Albany ... wet .. 185 0 | Amsterdam 210 0 
3 dria eee 15 А Boulogn vee ЫШ e 0 
avs 4 e 09 0 
Antwerp ... „ 88 0 | Brisbane oe 4, 40 0 
Barcelona 8. „ 10 0 | Brussels... A Ӯ 110 0 
рае Téleg.mai 131 0 сша ae 
uenos Ayres. g e: * 24 0 
908 .. 291 0 | Саре oon ... . 1,534 0 
Oape on 584 0 is с. 15 0 
Colombo... eee [11] 44 0 Colombo эе 88 0 
Durban eee 606 se 32 0 Copenhagen [21] 96 70 0 
" Teleg. mat... 259 0 | Demarara Я .. 25 0 
East „ cues w : Darten "c #7 0 
Flashing T ushing ^ 10 0 
denon 767 0 Fremantle Е .... 024 0 
3 "E" i о Баара i^ es 0 
Gothen E 1 Р s | 0 
Lisbon ..  .. 67 0 a mat. 16 0 
Madras. „ 440 0 „ Gu — 0 
t 65s E E о Melbourne ius s E 0 
Mauri ug. Telep mat. Ostend [227 eee LEE 0 
Melbourne SR 168 0 Perth s .. 38 0 
Novorossiak — ... 8 0 | Rio de Janeiro. Teleg. mat. 18 0 
eee e. 188 0 Bt. Peters [IIl 2 60 256 0 
Port Elisabeth ... . 803 0 . mat. 180 0 
» Teleg. mat. 130 0 | Santander one .. £20 0 
Bio de Janeiro eee | 850 0 Bantos ede 00 eee 0 
age 80 20 0 Sydney - oe 2,461 0 
Teleg. mat. 22 0 | Trinidad... - . 26 0 
St. Petersburg ... 15 O | Wellington ^ . 861 0 
Bydney ... 114 1,036 0 Yokohama ..1,290 0 
n Teleg. 
Btockholm oe E. 2 0 
A 49 0 
E 
Total £8,276 0 Total £9,874 0 


Auction Sale.— Mr. Wooller Jennings, of Bradford, will, 
on 21st inst., eell by auction the machinery, stock-in-trade, &c., of an 
electrical contractor under a deed of composition re Arnold Hartley. 
For oe details of this matter see our Official Notices" this 
wee i 


Austrian Patents.—Messrs. E. P. Alexander & Son, 


contrary. 
Bankruptcy Proceedings.—The public examination of 


O. H. Kitching, plumber and electrical engineer, took place on 14th 
inst. at Hull. | 

Liquidation Notices.—A petition presented. for the 
win up of the United Ordnance and Engineerin Company 
Limited, by Mesers. Lander & Larsson, ereditors, of Birminghan, 
be heard before Mr. Justice Wright in London on Wednesday next, 
November 23rd. _ 

A similar petition presented by the Sussmann Electric Miners’ 
Lamp Oompany, for the winding up of the Electric Exploitation 
Company will be heard in the same court on the same day. 

Books Received.—“ Indication of Water Levels in 
Steam Boilers.” J. Hopkinson & Co., Limited, Huddersfield. 

“Practical Engineer" Pocket-book, 1899. Technical Pablishing 
Company, Limited, Manchester. 1s. 8d. | 
d riper vale Metrical Tables,” published by E. & F. N. Spon, 

u в. 

“The Slide Rule" by R. G. Blaide, published by E. & F. N. 
Spon. 2s. 6d. 

" Mechanical World” Pocket Diary and Year Book for 1899. 
Emmott & Oo., Manchester. 6d. 

“ Indian and Eastern Engineer” Diary for 1899. 


Bullers, Limited.—The London address of this company 
is removed from 32 and 33, Queen Street, to 3, Laurence Pountney 


Hill, E. C | 
Electrical Machinery in Prussia in 1898,— The 


Commercial Attaché to H: 


ore en 


to supply the power, for 1898, are shown in 
the following table :— аа al 


USES то WHICH Йгкотвїс CURRENTS Ann PUT, 


Uses. 


1. For lighting purposes... A" js - 


4. For several purposes at the same time, and 
hting and transmitting power 325 84,216 
er purposes iss - 21 1,675 


Totals ... 258,726 


3,805 


Ву far the greatest part of the electric power, therefore, is used for 
lighting purposes. The above statistics are taken from figures 
published on September 30th in the Reichsanzeiger.“ 
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Electric Traction on Canals.— The Minister of Public 
Works has just approved the conditions of a five ycars’ contract for 
electrical traction on the Charleroi portion of the Brussels Canal. 


German Electrical Schemes in the Orient.—A finan- 
cial daily abstracts from Z'Orient some notes on the economic 
progress which is being made by Germany in the Orient. Among 
other G:rman enterprises to be mentioned in this connection are the 
construction of the шүн баев railway between Mecca and El Tor 
by a Berlin firm ; the electric tramways of Osiro by a Belgian com- 

ny, the contractors for which, however, are German; the 

ght worke at Sopbia and Constantinople, established by Germans; 
and the lighting of Yildiz Kioek by Messrs Siemens, who have 
secured, as is well known, still another concession for the same 
purpose. | 
- German Electrical Trusts. — The financial press gays 
that the agreement bstween Ludwig Loewe & Co., Bchuckert & Co., and 
the Continental Electrical Works, forming the Loewe-Schuckert 
се Trust, has been rescinded. We referred to this matter last 
we 


The Institution of Junior Eagineers.—Oa Saturday, 
November 12th, a party numbering over 190, visited the site of the 
Lombard Street Station of the northern extension of the City and 
South London Railway. Oa behalf of the engineers, Sir Benjamin 
Baker and Mr. David Hay, they were received and shown over by 
the resident engineer, Mr. James Forgie; and Messrs. Collingridge, 
W. G. Bennett, and C. Mack, representing Messrs. Mowlem & Co., 
the oontractore. The feature which naturally attracted the greatest 
interest was the wok connected with the underpinning of St. Mary 
Woolooth Church. 


Lists.—The Campbell Gas Engine Company, Limited, of 
Halifax, send us an illustrated list of the Campbell electric lighting 
type” oil engine which is specially constructed for electric lighting. 
It ie made іп siz :s from 4 to 40 B. H. P. 

Messrs. J. Guthrie & Co., of Leather Lane, E. O., have sent us an 
illustrated list of their elcctric E in wrought-iron, copper, 
and brass. There are some very neat designs included of ta, 
standards, electroliers, pendants and ceiling lights. | 

The British Boiler Fluid and Engineers Btores' Company, of Lime- 
house, send us liste of the Dejecoline boiler fluid and the Excelsior 
asbestos non-conducting boiler covering cement. 


Locomotives on Highways.—The Local Government 
Board announce that with respect to the wheels of locomotives on 
highways they have issued an amending order further varying the 
provisions of Sub-section (4) of Section 28 of the Act of 1878, by the 
substitution for the condition numbered 6 in the order of November 
26:Ь, 1897, of the following condition: —“ No such wheel shall be 
used, any block of which is so worn that any metal. rim surrounding 
the block protrudes beyond the surface of the block.” Oirculars have 
been issued by the Board to the councils of counties and county 
boroughs, to boroughs other than county Боо, and to urban and 
rural districts calling attention to the Locomotives Act, 1898 (61 and 
62 Viot., c. 29), by which important changes bave been made in the 
law with егес to the use of locomotives on highways and to extra- 
ordinary traffic. —— | 


' Municipal Elections.—Mr. Fred. Turner Garrett, eleo- 
trician, &,, has been elected Mayor of Danstable. Mr. J. R. 
Musgrave, who has been elected Mayor of Whitehaven, has been, 
pocs the incorporation of the borough, the Chairman of the Electric, 
Light Committee, and has had a controlling hand in the principat 
work in connection with the installation of the electric t in the 
borough. He is now undertaking to promote a Bill in the ens session 
of Parlisment for «xtending the electric lighting district. A. G. 
Evans, electrical engineer, Ohippenham, has been elected on to the local 
council. Mr. Charles Geen, electrical engineer, who has been a councillor 
since 1884, has been appointed first Mayor of Okehampton under the 
new n. А „ : 


New Premises,—Mesers, Wilson & Abell have opened 
premises in Lower Willsate, Stockport, as electrical engineer. 
^ Organ Blowing by Electricity.— The new organ which 


bas now been completed at Lincoln Cathedral, has cost £4,025, 
exclusive of £400 for electric motors and £250 for the pedal reed. 
dne Le rumen is arranged on the divided principle, and is blown by 
elec y. E 


 Plymouth,—Messrs. Lord & Shand have obtained the 
ж for installing over 200 electric lamps and 80 bells in Chubbe’s 
о . В: " ay oe з? Pcr 


The Ruby Gas Engine.—Mesers. Thorpe & Salter, of 
Red Lion Street, E. O., have just introduced а small and novel gas 
engine known as the Ruby.“ Оде of the engines was shown at the 
Brewer's Exhibition the other week connected to a small centrifugal 
pump, which we are informed at 500 revolations par minut. 
pumped water at the rate of 600 gallons per hour with & 4-feet lit; 
and j delivery. The gas consumption is about id. per day of ten 
hours. Oae of the features of the engine is a neat form of inertia 
governor very sensitive in action and adjustable while the engine is 
running, which is a great advantage. 


— — = 


Sharp & Piper.— This firm do not confine themselves 
entirely to the Safety Ooncentric System of Wiring, for they have 
at the present moment in hand several large contracts for plant and 
wiring which are not on the Bafety Conoentric System, owing to the 
fact that the system to be employed must be a doubly insulated one, 
and it not rois рове toearthoneside. In many cases, however, it 
is possible to adapt their Btandard Concentric patterns for use with 
other systems, especially in the matter of switch and fuseboards, and 
this is being done. Mossrs.8 & Piper have in hand several 
important installations on their Safety Concentric System, and others 
are being carried out on that method by other contractors. 


ELECTRIC LIGHTING NOTES. 


Abingdon.—The Abingdon District Council have 
a ted а committee to consider the question of cost, &0., of 
ting the district with electricity. 


Arbroath.—The Arbroath Town Council have defined an 
area in the principal business part of the town for the supply of the 
electric light under the proposed provisional order. 


Australia.—The Sydney Май recently contained the 
following :—" In view of the ressure obtainable from the 
Tamworth mains, Mr. J. О. ender, the well-known electrical 
engineer, reports favourably of the scheme now before the 
for the extension of the present electric street lighting system to 
private houses, electricity being generated by the surplus pressare 
of the water supply.” 


Barking.—At a meeting of the Electricity Committee, 
held at the public offices on Monday, Mr. E. E. H , Chief 
assistant engineer to the Worcester Corporation, was selected, out of 
some 70 applicants, for the post of electrical engineer to the Urban 

istrict Council. Mr. Hoadley viously held appointments in 
the electric lighting stations at ‚ Esstbourne, and Ohatham. 


. Basingstoke.—The following companies have been pro- 
g to apply for provisional orders:—The Electrical and General 
ineering Company, the United Electric Light and Traction Оот- 


the Steam and Waggon Company. The Council bas 
шен decided to apply for an order. TR 


Battersea.— Last week the Lighting Committee reported 
the receipt of a letter from Mr. 8. Morse stating the intention of the 
County of London and Brush Provincial Electric Lighting Company 
to apply in the next session for a provisional order for Battersea. 


Beckenham.—The Board of Trade has written to the 
Oouncil about its provisional order taken out in 1893, but not yet 
carried into effect. When the matter came before the Council last 
week, the clerk said that Mr. Angeli and himself, in June last, pre- 
sented a report making certain recommendations. Оле of these 
recommendations was to the effect that specifications and drawings 
be prepared. Tenders would be invited during the next two or three 
weeks. It was decided that the clerk should acquaint the Board of 
Trade with these facts. | 


expended in connection with it, with the gratifying result that the 
expenditure had been more than £400 less than the estimate, not- 
withstanding many difficulties which had arisen during the progresi 
of the works. The demand for current i$ increasing so rapidly that 
until the erection of further plant, which is daily expected to hand, 
applications must be held over. | 


Bexhill.—The District Council has received permission 
to borrow £20,000 for electricity supply purposes. 


" Birmingham.—A draft of the Bill for the acquisition of 
the electric light undertaking by the on was submitted to 
the General Purposes Committee on y. The Committee will 
report the Bill to the City Council for approval at their next 

Blackpool.—The Electric Light and Tramways Committee 
are desirous that the Corporation should be empowered by the proposed 
Omnibus Bill to supply electricity beyond the borough, to son ed 
agreement a transfer of any adjacent local authorities’ electric light- 
ing order, and otherwise to carry ont arrangements with the Black- 
Pool, St. Anne's and Lytham Tramway Company; to make better 
Ls s aa to шоч = үөнү meters, x to N суе ане with 
respect to any electric g apparatus in order to secure the safety 
of the inhabitante and prevention of fires. 


Bournemouth.— We understand that aslight mis-statement 
appeared in our last issue under this heading. We stated that the 
Bournemouth and Poole Electricity Supply Company, Limited, is 
applying for a provisional order for the lighting of the borongh of 
Bournemouth, bat, as a matter of fact, the company is merely 
for the consent of the Corporation to the transfer of the existing 
order from the Bournemouth and District Electric Sapply Oompany 
to the company mentioned above. With regard to the electric light- 
ing of Winton, we stated that the District Council has given its 
consent to laying wires underground through the main road. Ia this 
case, the Urban District Council bas given its consent to & provi- 
sional order which the same company is promoting fcr the lighting 
of the district. 
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Breehin.— The Police Commissioners have been informed 
by the Electric Lighting Company that they expect to start in the 
course of six weeks. 


Brierley Hill.—The Council bas adopted a report of 
the Lighting Committee relative to the question of electric lighting 
and рле supply by the Midland Electric Corporation, Limited, 
the Dudley ар urbridge Electric Traction Company. The report 
recommended the Council not to give their consent to the application 
for a provisional order by either company, but that the Oouncil take 
the advice of an expert as to their appl g for an order to supply 
electricity. The clerk stated that the 
doned their application owing to the action of the Oommittee. 


Brighton.—The West Pier Company are going in for 
electric lighting, and as they will require 500 lights for themselves 
И the company will pay the cort of the main and subsequent repairs 

company e m su uent 
s pay quent repairs 


Bristol.—By about the time the new plant has been put 
VCF t station, another lot 


will be req: ваув а local paper. The Electric Committee met last 
Friday, and ro-a Mr. George Pearson and Mr. Stephen Tryon as 
‘chairman and respectively, and had before them a 


-most encouraging report of the growth of the demand for the light. 
Upto date 893 persons had applied for the current, and 870 had been 
supplied. The number of 8-candle incandescent lamps demanded 
was 66,027, the total installations reaching 59,689. In the previous 
fortoight the number of customers had increased by 17, and the 
number of lampe by 559 for new customers, and 838 for old ones. 
At this rate the 80,000 lamps for which, we believe, the new plant is 
designed, will soon have been reached. The street lighting is being 
gradually extended, in acoordance with the scheme approved by the 
Council, and, ere long, more extensions will be demanded. 


Bury St. Edmunds.—As the Local Government Board 
will not sanction a loan for the electric lighting scheme as originally 
drawn up, the Oouncil has now resolved to adopt a modified scheme, 
ata reduced cost of £16,000. The Council is applying for an exten- 
sion of time under ite provisional order. 


Canterbury.—The electric light works here are now 
fairly well advanced, and are nearing completion. The applications 
for current are still coming in, aud it is stated that the plant to be 
installed will be totally inadequate for the requirements. The sug- 
gestion was brought before the last Council meeting that application 
should be made to the Local Government Board for a farther loan of 
£8,000 for additional plant and extensions. Bat any increase of 
capital was opposed by the majority of the members until it is seen 
that the plant is working all right. The suggestion was 
therefore withdrawn. Tenders are invited locally for the wiring of 
the electricity works. 


Ceylon.— Messrs, Boustead Bros., who have secured the 
contract to light the streets in the Port with the electric light, made 
a start with the work of laying the street light installation in October. 
‘Mr. William Simm, who has been sent out by the British Insulated 
Wire Oompany to do the work for Messrs. Boustead Bros. is directing 
the work. The British Insulated Wire Company have supplied 
Messrs. Boustead Bros. with the materials and plant necessary for 
the whole installation, and Mr. Simm has been sent to Ceylon to fix 
up the plant, &c. Не is assisted by Mr. J. J. L. Fernando, of Messrs. 
E Bros. There will be 30 1,000-0.P. arc lamps in the whole 

ort. 


: Cheltenham.—The Council has approved of several 
ваат min; extensione proposed by the electrical engineer, at about 


. Clonmel.—The governors of the County Tipperary 
Lunatic Asylum on Monday had а discussion re electric вып 
The question of cost formed the main point in the discussion. The 
matter was adjourned for а month in order that particulars might be 
got together by Dr. Garner for the next meeting of the governors. 


Colchester.—Mesers. Siemens Bros. recently advised that 
the opening ceremony in connection with the electricity works be not 
held until the first week in December. The whole of the plant will 
be then in perfect working order. The plent is equal to a supply of 
4,000 lamps, and up to the present applications have been recei ved 
for 1,368, without reckoning the 500 required for the Military 


Colne.—The Town Council has decided to obtain informa- 
tion from the electrical engineer of Burnley with a view to making 
the necessary provision for thesupply of electricity to Albert Road. 


Colombo.—Mr. E. O. Walker has resigned the post of 
adviser to the Colombo Municipal Council. 


bas abandoned his old udice against electricity. 


Ealing.—The private lamps applied for now total 20,072, 
about 5,000 lamps having been added in the seven months since the 
close of the last financial year. We understand that the arc lamp 
poste are to be fitted with two 16-O.P. incandescent lamps for use 
after midnight. 


Eecles.—At the annual Council meeting last week the 
recommendation of the General Purposes Committee, instructing the 
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ction Company had aban- 


town clerk to take all the necessary proceedings for obtaining a pro- 
visional order under the Tramways Act of 170, in order that the 
Ccuncil could use mechanical traction upon tke tramways in the 
borough, as v be decided upon hereafter, was carried. Ia the 
course of an address, the new Mayor (Dr. Hamilton) said they were 
all very much disappointed that, owing to the engineers’ strike, their 
electrical plant had not been delivered in time for them to start as 
anticipated. The plant, however, was nearly ready, and the orders 
for the current were coming in. 


Edinburgh.—It is stated that during the past week or 
two the failure of the electric light has been so marked that com- 
plaints have been pouring in to the authorities. The primary cause 


of the defect in the light was the non-delivery of plant necessary for 


the works. When orders to supply electricity to a largely increased 
number of consumers were accepted it was expected that the 
machinery wouid be delivered up to time. On the ccntrary, of four 
machines which should have been ready in August, only one is 
actually in жеши, though the parts of two others are to hand. 
Almost the same holds good of four boilers which were ordered for 
delivery in August. These, says the Glasgow Mail, have just been 
put down, but it was nece to test them thoroughl terwards. 


"The result is that hitches in the working have occurred, which have 


driven the management to temporary expedientes. The main diff- 
culties have now been got over. i 
The following notice has had to be issued to consumers, signed b 
Mr. A. Donald Mackensie, chairman of committee, and Mr. Fra 
A. Newington, resident electrical eng.ncer:—'' We much regret the 
inconvenierce caused to users of the electric light for some time 


back through the fall in pressure during the time of heaviest load. ' 


Everything possible has been done to overcome the difficulty, and we 
hope in a day or two to be in a position to keep up the fall pressure 
continuously. Meantime, we crave the indulgence and co-operation 
of the consumers, and request that as few lighte as possible be turned 
on between tho hours of 5 and 7 p.m., when most of the shops close. 
We think that this may be done in private houses without very 
much inconvenience, with beneficial results." 


Finchley.— At a special meeting last week the District 
Council passed a resolution applying for а provisional order. 


Fleetwood.—The electric lighting company are pushing 
forward their undertaking. Upwards of 120 shopkeepers and house- 
holders have signified their intention of taking the light. 


Grimsby.—The Pablio Lighting Committee last week 
decided to recommend the Town Council to adopt plane which had 


‘been prepared for the lighting of the borough by electricity at an 


estimated total cost of £40,000. The necessity of the proposed 
agreement between the Corporation and tramway company for the 
supplying of the latter with electric power for running their cars 
being speedily completed, was urged in a letter from the company. 
The Sub-Lighting Committee afterwards held a private meeting, at 


‘which Mr. John Glenn, engineer of the tramway company, was 


present. 


Hammersmith.—aAt last week's Vestry meeting it was 
mentioned that application was to be made during the ensuing 
session of Parliament for provisional orders, authorisirg the supply 
of electric energy for public and private purposes in Hammersmith, 
by the House-to-House Electric Light Jappiy Company, Limited, 


Ls lel Kensington snd Knightsbridge Electric Lighting Company, 


At last week’s Vestry meeting, it was decided that the surveyor 
should be instructed to pare plans for a further extension 
of the electric lightiog saiae and boiler houses, and the consulting 
engineer to prepere plans for further extending the station plant, &c. 
Tenders have given out for a new engine and alternator, as 


‘stated last week. The Electric Lighting Committee was instructed tc 


consider and report as to further extending the public electric light 

ing. The Vestry agreed to contribute £25 to the defence fund, being 
1 per cent. on £2,500, the Vestry's income of last year's working, in 
order to contest the claims of Mr. Martin Rucker. 


Heckmondwike.—The Local Tradesmen’s Association 
has written to the District Council hoping that it will not pledge 
itself to any scheme of electric lighting or electric traction before 
giving the ratepayers full information. 


Hudderstield.—At the end of last year it was found that 
it was necessary to extend the buildings and put down additional 
plant. At the beginning of the year the Committee placed orders for 
four Lancashire boilers and two 600-unit plints, to enable dhe works 
to successfully supply the demande of additional consumers. Unfor- 
tunately, only the boilers are ready for work; the first of the genc- 
rating planta is not yet delivered, although it should have been 
completely finished and running by O:tober 15th. Owing to the 
delay in obtaining this generating plant the Committee have beep 
compelled to defer extending the mains to several districts from which 
applications have been received. Notwithstanding these retarding 
influences, the demand still shows a very lage increase, as will be 
seen from the following figures :— 

Number of consumers connected— 


November, 1894 ei 199 Increase. 
is 1895 ET 252 P 53 
* 1896 ees 356 $us 104 
M 1897 802 544 vs 188 
10 1898 wad 751 Vis 207 


~ 
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Lamps connected— - 
November, 1894 14,460 . Increase. 
" 1895 .. 18,500 4,040 
: ” 1896 ». 27,000 8,500 
i 1897 ... 38,600  .. 11,6% 
ji 1898 .. 00,00 . 11,800 
Units cf electricity sold for the year ending 
November, 1895 216,341 Increase. 
» 1896 „. 285,566 62,225 
n 1897 417,740  ... 132,147 
á 1898 620,340 ... 202,600 


Та the statement presented last year attention was called to the 
balance of income over diture for the year ending December 
З186, 1896, of £434 Өз. 1d. At the end of the year 1897 the balance 
of income over expenditure was £1,184, and it is anticipated that at 
the end of the present year the balance will be still larger. A number 
of new transformer chambers have been constructed, and the new 
mains laid during the year represent an increase of 10,560 yards of 
high pressure mains, and 6,600 yards of low pressure mains. During 
last winter in some parts of the town the low pressure mains were 
overloaded, and it was necessary either to lay more mains, repre- 
senting a large oe of capital, or obtain the consent of the 
Board of Trade and the consumers to increase the pressure to 200 
volts. The latter course was adopted, and during the summer the 
lamps and appliances fixed npon upwards of 400 consumers! premises 
have been changed. This alteration will enable the existing low 
pressure mains to supply four times the energy they were previously 
doing. The demand for electricity for cooking, heating, and motive 
power purposes shows, considering the novelty, satisfactory progress, 
and it is noped that when these appliances are more understood there 
will be a very much greater demand. 


Kingston.—The Board of Guardians has resolved to 
apply to the Kingston Corporation for the supply of electric current 
as and when required. 


Kingstown.—Meesrs, Port, Sykes & Co., of Dublin, have 
written to the Township Commissioners, saying that they intend 
applying for а provisional order, The Commissioners, however, have 

y obtained an order, and will not sanction the proposal. The 
letter will be considered by the Electric Lighting Committee. 


Kingswood,—The Distriot Council has resolved to apply 
for power to raise а loan of £3,100 for electric lighting purposes. 


This is presumably for the purchase of the local undertaking 


Leeds.—At last week's City Council meeting, Mr. 
Wilson moved the approval of the proposed agreement for the 
leoticity Company's anderiak, ‘to wid that Ноо Нон 

ectricity Company’s undert 2 that e men 
the Corporation would take over the undertaking as {гош Beptember 
lst, во far as capital expenditure was concerned, and as from 
October 1st so far as revenue account was concerned. Stores, &., 


would be taken at а valuation. The purchase money would be paid . 


in stock, bearing interest at 5 per cent., and the Corporation would 

take over the whole staff and their agreements. The agreement had 

been signed so lately as the previons day. He believed it was a fair 

one. The Oorporation would have to per & fair price, and the 
y 


directo uld ha d 
The resolution рате а тегу good caso to before the sbarehol ers. 

Leigh.—The Local Government Board have sanctioned a 
loan for £10,216 for electricity works. б 


Lincoln.—The Council is to borrow £19,000 additional 
for electricity extensions, not £10,000 as stated last week. 


Liverpool —The new General Post Office is fast ap- 
roaching completion. Electricity will be the sole illuminant, 
ее of Works itself making the installation. 


London.—It is stated that the installation of the electric 
light at the Colonial Office is practically completed, 


Manchester.—In the course of his remarks on election 
as Lord Mayor, Mr. W. H. Vawdrey said that the electric light had 
been in every way а success. 16 had only been in operation five 
years, and there were over 200,000 8-candle lamps connected with the 
electric light stations. The charge for the current was one of the 
lowest in the kingdom, averaging 353. per unit. Everyone connected 
with the city deserved the greatest credit. He had no doubt their 
electric tramway system, when completed, would give every satisfac- 
tion to the citizens, and would also produce large annual profitg in 
relief of the rates. The following gentlemen were elected members 
of the Electricity Committee :—The Lord Mayor, Aldermen Gibson, 
Griffin, Higginbottom, and Mainwaring ; Councillors Anandale, Batty, 
Bax, Bishop, Bowes, Boyle, Hesketh, Tennison, Lambert, Needham, 

Phythian, and Mr. Wells. 


T ае оле considering its position in regard to 
e Gen ower Distributing Com Bill, the Council has 
resolved to itself apply for a provisional order. = 


the Electric Lighting Committee had received information from the 
very beat source that, in view of the refusal of the Select Committee 
of the House of Oommons last session to confirm the provisional 
order issued by the Board of Trade, the latter would not grant 


the tenants 8d., 6d., and 9d. extra per week, 
rental paid. 7e“ te w. ч 


another provisional order. After a full consideration of the question, 
the Committee had decided to ask the Vestry to instruct the solicitors 
to take all the nece preliminary steps with a view to obtaining 
& private Act to authorise the Vestry to establish works for the supply 
of the electric light in Marylebone, and to empower the Committee 
to expend £50 in inserting the usual advertisements for that pur. 
pose. Mr. Hitching therefore moved a recommendation to this 
5 after a long discussion the proposal was adopted by 40 


Merthyr.—A special meeting of the Urban District 
Council was held last Saturday for the purpose of oe the 
report of a committee appointed to consider the application of the 
British Electric Traction Company, who are 
electric tramway echeme, for a ‘provisional order 
The committee recommended that the application be opposed, and 
that the Council consider the advisabil ity of арріуі 

visional order. A long discussion took place, wit result that 
nearly all the members present, by vote, declared themselves in 


favour of supporting the application, subject to certain conditi 


The meeting was adjourned until last Monday. | 


question with the aid of an expert, and advise whether or not to go 
in for a municipal scheme. mo 


Newington.—The Vestry last week decided to take пр 
the first instalment of £10,000 of the electric lightirg loan of £50,000 
from the County Council, and to repay the advance by 39 annual 
instalments, commencing in 1902. It was also resolved to agree with 
the County Council to set aside a sinking fund to meet the maintenance 
charges on the electric light installation during the currency of the 
loan period cf 43 years. | | 


Orrell.—Mr. Alderman Jones, of Bootle, has a scheme in 
band for supplying the small district of Orrell, lying at the rear of 
Bootle, with electric light. Each of his 600 houses in the neighbour. 
hood will be electrically lighted ; to the smallest cottages he will give 
two 8-C.P. lampe, to another size three, and to the largest four lamps, 
according to the 

e streets will be lighted at Mr. Jones’s expense by 
means of 16-O.P. lamps. Mr. Jones's brickworks will be lighted by 
aro lamps. The scheme will cost 28,000, the plant comprising а 
Olayton dynamo and a Tangye gas engine capable of supplying from 
2,000 to 3,000 lights. The conductors will be carried overhead. 


Paddington.—On Tuesday, at the Vestry meeting, Mr. 
Frank Dattridge, the vestry clerk, read a letter received from the 
secretary of the Metropolitan Electric Supply Company, Limited, 
asking, in reference to the conversation, that the vestry clerk and 
Colonel Barchard, chairman of the Electric Lighting Committee, 
in respect to whether the com were willing to enter into nego- 
tiations for selling to the Vestry their unde so far as it 
related to the parish of Paddington, that the Vestry should send its 
3 in writing, and, it possible, they would state what amount 

ey were to offer the company. The letter was referred to 
the Committee to consider and report upon. 

On Tuesday the Vestry had а long discussion regarding the un- 
condition of the electric current supply in the Lie 
the matter to the Electric 


Oommittes to communicate with the company. 


St. Pancras.—At the meeting of the Vestry en Wednesday, 
Dr. Long asked the Chairman of the Electricity Committee when it 


material 
because it did not come u ver a pain ard to insulation. 
3 cable, some of which had been 
on order for three or four months. With regard to the question 
raised by Mr. Barnes, the residente in Brecknock Road had applied 
for a supply of the electric light, but unfortunately the roadway was 
situated in the Islington district. The Electric Lighting Oommittee 
had had an interview with the Islington Vestry on the subject. The 
latter maintained that they had no power in the matter, and the 
Committee had therefore applied to the Board of Trade for per- 
mission to put up overhead wires to supply the houses which were 
located in Bt. Pancras, whilst the roadway was in Islington. 


Poplar.—The Board of Trade have informed the District 
Board of Works that the time has arrived for them to consider 
whether the provisional order should be revoked, and asking the 
Board to lock into the matter. Referred to the Electric Light 
Committee. 
to engage 2 temporary draughtaman for he purpose af urig in 

en & ughtaman for the purpose 
фера ion of the necessary drawings and specifications for the 
P eleotric light station buildings. 


bc Tae ы ае апд шш works пеге аге s 
xh riesen return oo e 
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CORPORATION ELECTRIC 
TRAMWAYS. 


LIVERPOOL 


THE first portion of the experimental electric lines of the 
Liverpool Corporation has been completed and opened for 
public traffic. This is a fact of more than average interest, 
because the system is remarkable for the unusual amount of 
experimenting that has been undertaken. In а mere matter 
of length the tramway which has been equipped is com- 
paratively unimportant. Roughly speaking, the section 
consists of about two miles pf track; with the addition of a 
branch line to Prince’s Park now under construction, the 
system will be a little over three miles in length, and will 
complete the first stage in the introduction of electric tram- 
waysinto Liverpool. Despite the limited length of the track, 


— 


tion from the Tramways and Lighting Committee visited 
the Continent to examine into the various systems in 
operation, and finally came to the conolusion that the over- 
head method was best adapted for Liverpool. Before 
becoming committed to a large scheme, however, it was 
decided to lay down an experimental line from the centre 
of the town to one of the southern suburbs. The late Dr. 
Jobn Hopkinson was called in to advise the Corporation, 
and the construction of the present system was . 
in June last. 

The line commences in the centre of the town, close by 
St. George's Church, passes down Sonth Castle Street, and 
round three sides of the General Post Office—which has 
called forth some interesting overhead work—along Park 
Road to the Dingle, which is the present terminus of the 


CAR WITH TRAILER 


the undertaking is of some magnitude in other respecte, the 
rolling stock comprising over 30 electric cars. 

Down to September, 1897, the whole of the tramways in 
Liverpool were owned by the Liverpool United Tramways 
and Omnibus Company, which had leased the lines from the 
Corporation. The complete system was then acquired by 
the Corporation for £567,875, which was equivalent to 
£12 153, for each £10 share, the lease having an unexpired 
term of 18 years. 

Previous to the lines being taken over, a Tramway Com- 
mittee had been formed to inquire into and report upon the 
best means of improving the service. It had the assistance 
of a series of preliminary technical reports from Mesars. 
Bramwell & Harris, Mr. Е. 8. Pearson, of New York, and 
Mr. Cunningham, of Montreal; moreover, a joint deputa- 


line, About half-way the system branches off to Prince’s 
Park, this being the section which is not yet completed. 

The ronts is not a especially difficult one. Upon leaving 
the car sheds at the Dingle end of the line, a gradient of 
1 in 25 is encountered.  Bsyond that it is fairly easy 
running until within 200 yards of St. George's Church, 
when there is an ascent of about 1 in 30. The track has 
been laid thronghout by Messra. Dick, Kerr & Co., a heavy 
type of rail, weighing 100 lbs. per yard, being employed. 
There is nothing unusual in the method of layiag the track, 
the rails being laid on conorete. They are bonded together 
by means of Chicago crown bonds. It is not unlikely that 


. bonding may be superseded on the new lines by the Falk 


system of welding the rail joints. 


The overhead work is of an interesting oharaoter, it con- 
F 


440 


THE ELECTRICAL REVIEW. уо. 43. No. 1,095, Моувмвев 18, 1898. 


sisting mainly of the &pan-wire suspension, relieved at one or 
two places by double-arm bracket posts. 
some 40 yards apart, support the trolley wire through the 


medium of steel 
span wires, but at 
intervals rosettes are 
attached to the walls 
of buildings. The 
use of wall rosettes 
in the case of Liver- 
pool is interesting, 
because for the most 
part the buildings 
are old, but any fear 
as to stability of 
these has been quite 
dispelled by the tests 
which have been 
made. A somewhat 
heavy insulator of 
the Aetna type is 
used. Two kinds 
of poles are em- 
ployed, one being 
single section, and 
the other built up 
of two sections. 
The first type weighs 
about 950 lbs., and 
is drawn at one end 
to a tapering point. 
The ! second "isis 


, 
which is built of two sections, weighs about 1,300 lbs., 
and is of a somewhat ornamental character, the bases 


Side posts, placed placed. 


VIEW OF CAR SHEDS. 


overhead construction. 


carry a lantern in which an incandescent gas burner .is 
The most effective portion of the overhead 
work is that passing round the post office: it is a bad 


S curve, and has 
necessitated much 
ingenuity on the 
part of the con- 
tractor for the over- 
head work. The 
drawing reproduced 
shows the method 
in which the trolley 
wire is supported at 
this point ; the main 
bridles are made 
of two pieces of 
7/12 wire, one wire 
being nozzled off 
at each ring, aud 
the other running 
straight through 
the rings from 
one hanger to 
the other. The 
trolley wires are kept 
perfectly parallel 
with each other, and 
it constitutes a most 
finished piece of 
work, and reflects 
much credit upon 
Mr. Higginson, 


who, representing Messrs. Blackwell & Co, has had charge of the 
We believe that the section of the 


being cast to drawings selected from compstitive designs. 
The posts are painted grey, and consequently are not 


especially noticeable. ^ They are occasionally used to — inspector. 


VIEW OF AMERICAN CAR. 


line to which we have just referred elicited warm expressions 
of approval from Major Cardew, the Board of Trade 
One of the most notable features of the over- 
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head work is the absence of guard wires. 
a little unfortunate for overhead tramways previously 


erected in this 
conntry, that in 
order to give 
security to telegraph 
and telephone wires, 
they have been com- 
pelled to adopt guard 
wires throughout 
the system. This 
imposed а special 
disability upon span 
wire methods, fur in 
addition to an extra 
wire above the trol- 
ley, it meant a special 
set of wires to sup- 
port it. The prac- 
tice that obtains a 
good deal on the 
Continent with 
regard to overhead 
telephone and tele- 
graph wires is that 
they are only per- 
mitted to crossthe 
streets at certain 
fixed points, Under 


such conditions it becomes a comparatively ‘simple matter 
to prevent them coming into contact with a live trolley wire. 
In this country telegraph and telephone wires cross and 
recross the streets so many times that it has usually been 


found necessary to 
carry guard wires 
throughout the 
system. "They have 
been displaced on 
the Liverpool lines 
in the most in- 
genious manner. At 
points where wires 
are contiguous a 
narrow strip of 
wood is clipped on 
to the trolley wire. 
The manner in 
which this is done 
will be seen from 
the details of the 
guard. 

This form of 
guard suggests 
heaviness, and no 
doubt does impose 
an additional strain 
upon the supports, 
bat it can be 
scarcely gainsaid 
that it is vastly 
better than a double 
system of overhead 
wires, which is 
what the ordinary 
guard method 
means. Probably 
the future exten- 
sions will be carried 
out on the side 
bracket system, but 
the illustrations 
which we reproduce 
show that very 
little can be urged 
against the appear- 
ance of the over- 


head wires iu Liverpool. 

The experimental portions of the scheme is chiefly shown 
in the type of cars, and how widely they differ in appear- 
ance will be seen from the illustrations. 
comprises 15. motor cars and a like number of trailers, which 


It has been 


The rolling stock 


ACCUMULATOR Room. 


STREET VIEW AT DINGLE. 


ing from side to side of the car. 

fitted with double acting draw and recoil springs, the draw 

heads being so arranged that, by withdrawing a pin, the head 

drops behind the iron buffer. 
. carried by this car is 40. 


have been made on the Continent, and consequently repro- 
duce some of the features of Continental design. The motor 


cars, as far as elec- 
trical eqnipment is 
concerned, differ 
only in detail with 
the practice obtain- 
ing in this country 
and in America. 
They are equipped 
with two motors, 
series parallel con- 
troller,and the usual 
emergency switches. 
The controller 
possesses a feature 
similar to that inthe 
latest form of West- 
inghouse controller, 
that is, effecting an 
arrangement of 
motors which exert 
a breaking effect on 
the cars. The handle 
is brought back to 
its starting position, 
and then gradually 
reversed, and the 
motors becoming 


short circuited act as generators and exert a braking effect 
according to the amount of resistance inserted. The trailer 
is inaddition provided with an emergency brake of the electro- 
magnetic type, this being effective only when the trolley is 


in position. Taese 
cars were sup- 
plied by Messrs. 
Schuckert. Gener- 
ally speaking, the 
motor car and the 
trailer will ba used 
in pairs, bat no 
doubt the state of 
the traffic will 
govern this. The 
second typ: of car 
is of the double 
bogie type, and is 
not unlike that 
employed оп the 
Glasgow tramways. 
There are 15 of 
these, and they 
are each 34 feet 
in length. They 
are divided into 
two compartments, 
entrance being ob- 
tained in the 
middle of the car. 
One compartment 
is reserved for 
smokers, and is not 
provided with win- 
dows, while the 
other compartment 
is well upholstered 
and handsomely 
fitted. The bodies 
are mounted on 
Brill trucks, which 
have 30-inch driv- 
ing wheels and 
20-inch trailing 
wheels. The cars 
are fitted with angle 
iron buffera, extend- 
The draw bars are 


The number of passengers 
The electrical equipment is 
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of Messrs. Dick, Kerr & Co.’s standard type, which has 
been usually employed by them on tramways with 
which they have been associated. It is that comprising 
the well-known Walker system, the plant being manu- 
factured under the patents and to the designs of 
Prof. Sidney H. Short. On each car are two four-pole 
motors of the 33 S type, with 6-turn windin The frame 
consists of two semi-cylindrical castings, the pole pieces 
being laminated, thus reducing the amount of copper in the 
field coils, and probably reducing the current required for 
field excitation, The bearings are carried through the motor 
casings, which has the effect of preventing waste oil getting 
into the motor case. Steel gearing, completely enclosed in 
an iron case, is employed. The method of suspending the 
motor on the car frame is somewhat interesting. At that 
end which is away from the axle the motor is suspended on 


diameter is stepped. The rod is fixed at a certain predeter- 
mined point on the equalising lever to give the braking 
power required. When the lever is pulled forward by 
means of the hand brakes, the rod slides forward from 
the bottom of the hollow piston, and upon the release of 
the hand brake it returns to its normal position. "When 
the air brakes are applied the piston moves forward 


. and carries with it the push rod which is stepped at the 


inner end of the hollow piston. There is thus a perfectly 
free connection between the brake rigging and the brake 
cylinder, 80 that when the hand brake is applied all the 
power-brake mechanism remains at rest, with the exception 
of the push rod which adds no appreciable friction in 
applying the hand brake. An air reservoir is provided as 
part of the equipment of sufficient capacity to store sufficient 
air for even the most inordinate demands, The controlling 


GENERAL VIEW Or PARADISE STREET STATION, SHOWING TRAMWAY AND LIGHTING PLANT. 


a cross bar, which rotates on its own axis. At the axle 
end of the motor spiral springs are provided, which 
give a cushioning effect. It is claimed that this method 
of suspension minimises the hammer-blow effect во 
frequently experienced on rolling stock. Тһе con- 
trollers on these cars are of the solenoidal series parallel 
type. Solenoids consisting of spirals of asbestos-covered flat 
copper ribbon are placed between the sections. At the 
moment of breaking contact these solenoids are energised, 
thus creating magnetic lines of force, which blow out the 
arc. A reversing cylinder enables the motors to be short- 
circuited, thus acting as an emergency brake. The trolley 
of the pivotal type is of the usual American character. 
Perhaps the most interesting feature of these cars is the 
use of an air brake known as the Standard type. An 
air compressor is geared to the axle, and is auto- 
matically put in and out of action by the variation 
of the air pressure. The braking power is applied through 
a cylinder which is controlled from the d of the car. 
The cylinder acts through a rod on the equalising lever placed 
at the middle of the car, by which the brake shoes are 
applied. The connection between the lever and the brake 


cylinder is a flexible one. In the cylinder is a hollow piston 


2 inches diameter, and at the bottom a push rod 1j inch in 


stand cortains a pressure gauge in plain view on the top, 
and the working lever op rates without perceptible effort. 
. The car sheds, which are illustrated, give a fair idea of 


* 


DOUBLE ARM BRACKET. 


the magnitude to which the electric tramways will reach. 
There are 10 tracks, each of which are provided with pits to 
give access to the under portion of the cara. An interesting 


— — 
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feature of the sheds is that the 10 tracks all run into one, 
which has obviously necessitated some very m track 
work. A travelling platform at the rear end of the sheds, 


which will be eventually worked by & motor, will carry cars 
to another pair of rails which ongside the car shed, and 
are connected to the street rails. 


The power plant is erected in one of the lighting stations 
at Paradiso Street. It consists of three Willans- 
Siemens sels of 300 H.P.each. The d 
are of Siemens well-known type, shunt wound 
with drum armatures; they are excited from 
the station bus bars, and until the exciting 
switch is closed it is impossible to operate the 
dynamo switch. Working in p with the 
dynamos is a large battery of E.P.8. accumu- 
lators; it is unusually powerful, and could give 
1,000 amperes for five minutes, if А 
The switchboard ів simpler than one usually 
finds in а tramway system. An automatic 
circuit breaker protects the feeder circuits, and 
a similar device is employed to protect the 
battery; the d are, however, suppli 
with fuses, en s are the usually rne 
instruments, and a special panel is provided to 
5 tests of the Board of 
e, An interesting feature is the employ- 
ment of a booster, one side of which boosts u 
the feeder current, the other side being eee 
to prevent fall of in the return oirouits. 
The plant feeds into the line at two points, one 
near the power house, and the other near the end 
of the Iine. 

The whole of the scheme has been carried out 
to the раш of the late Dr. John Hopkinson, 
under personal supervision of his partner, 
Mr. Talbot; Mr. Brodie, the city engineer; and 
Mr. Bromley Holmes, the city eleotrical engineer. 
To these gentlemen we are indebted for assist- 
ance rendered in compiling the foregoing details, 

The following are the contractors chiefly concerned :— 


Oars, equipment, rails and 


work ... s e .. Messrs. Dick, Kerr & Co. 
Cars and equipment .. Messrs. Schuckert. 
Overhead equipments, posts and 
rail bonds 2 .. Мет. R. W. Blackwell & Оо. 
Messrs. Willans & Robinson. 


Accumulators ... Th .. The Electrical Power Storage Оо 
The system was formally opened on Monday lest for 
regular traffic, The service i$ being carried on by motor 


ж м, wood moulding}; В к, brass ear; в w, brass wire, 
Win Guano. 


cars and trailers oombined. Fares on the motor car (this 
being the non-smoking car) will be 2d. for the complete 
Journey, and the fares in the trailer car (this being the 
smoking car) will be 1d. throughout the route. 

The service is a four minutes one during the busiest 
portion of the дву. The cars stop at the end of the 
principal streets only, the average distance apatt being about 
200 yards, these stopping places in each case being marked 
by painting a portion of the nearest available tramway 
column on each side of the street with a white band. 


The Royal Society.—Among the papers read yesterda 
afternoon was 8 Prof. Smithells and Messers. H. М 
Dawson and Н. A. Wilson, on “The Electrical Conduo- 
tivity and Luminosity of Flames containing Vaporised Salts.” 


ELECTRIC LIGHTING NOTES. 


(Continued from page 744) 


Provisional Orders.—The London Gazette for November 
11th contains notices of applications for 
orders being made by 


provisional electric ligh 
the municipal authorities in the кр 
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districts :—Castleford, Lewisham, Ilkeston, Keighley, Mirfield, Мех. 
borongb, Erith, and Glossop. The Electric Works Company's appli- 

for an order for Walton-on-Thames and Wey is also 
filed. 


The issue for 15th inst. contains notice of арр сацооз being made 
the Darfield Urban District Oouncil, Wednesbury Corporation, 
í woastie - under - Lyme 


9 

Bethnal Green. The Devonport Corporation 
appears in the same issue. | | 

Rathmines,—A Local Government Board inquiry was 
held on 7th. inst. into the Commissioners’ application for а £50,000 
loan for electric lighting. Mr. Robert Hammond gave an outline of 

Richmond (Yorks).—The Town Council is watching 
19 te in northern towns with the view to adopting electric 
Rochester.—Messrs. Martin, Earle & Co., have just com- 

А the iatrod of electrical © 
communication at their cement works at Wickham, Rochester. This 
has been carried out by Messrs. A. Е. Bennett & Oo., of Streatham. 
There are on the works 12 aro lighte of about 2,000 O.P. each, and 
200 glow lamps of 16 О.Р. The plant includes a compound dynamo, 
giving 300 anperss at 110 volts pressure. Most of the cables are 
carried on pitch pine poles, 35 feet About 9 miles of wire, and 
2,000 Einglish:made insulators have been used in the installation. The 
switchboard is of polished alate, 1} inch thick. 16 has been specially 
еа A. I. H. B. Bells and engine room telegraphs . 


Slough.— The Urban Council on Monday empowered the 
Lighting Committee to en an electrical engineer, with a view to 
introducing the electric light. 

Southampton.—0n 11th inst. there was a brief failure 
in the supply of current for private lighting. 


Southgate.—The District Council has resolved not to 
consent to the p D by companies for electric light- 
ing provisional or ext year the Ocuncil will itself apply 

It is stated that the Oouncil is not likely to run old 
which would involve the district in 


order when o 

Sutton (Surrey).—The General Purposes Committee, 
after the terms of various electrical experts, recommends 
the Council to engage Prof. R. Н. Smith to advise them as to electric 
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lighting. The Committee had previously resolved to recommend that 
the work be not done at the expenss of the ratepayers. Mr. Offor, of 
the Electrical Power Distribution Company, has attended before the 
Committee with reference to the terms, &c., upon wbich that com- 
pany would be prepared to undertake a scheme for the district. 


Swansea.—At the Swansea Harbour Trust on Monday, 
Mr. G. Thomas, the chairman, said that negotiations were in progress 
for lighting the North Dock by electricity, the su;gestion g that 
the Corporation pay £25 a year towards the cost. 


Tobermory.—A public meeting was recently held to 
consider the electric lighting question. Mr. R. F. Yorke was quens 
and explained the advantages of electricity. It was resolved to lay 
the matter before the Burgh Commissioners, and to ask them to con- 
aider the feasibility of introducing a scheme. 


Tunbridge Wells,—On Thursday last week there was a 
cessation of the light for about an hour, which, fortunately, did not 
extend over the whole town. The public lighting was not affected, 
but the. private consumers in High Street and surrounding district 
suffered inconvenience. The cessation is said to be due to ehort- 
circuiting in a sub-station at the lower end of tho town, and had 
nothing to do with the works. 

The Local Government Board has sanctioned the borrowing of 
EDD for electric lighting extension purposes, the loan to be repaid 

years. ' 


Vaynor and Penderyn.—At last week's meeting of the 
Vaynor and Penderyn Rural District Council, a communication from 
the British Electric Traction Company (who are promoting the 
establishment at Merthyr, Dowlais, and Cefn of an electric light 
railway), asking whether the Council would object to the company 
applying for a provisional order to light the district. 


Warsaw.—It is reported that a company is in course of 
formation at Warsaw, with a capital of nine million roubles, to 
3 works for the manufacture of electrio plant on a large 
sca 


Waterloo.—The Council Chamber and other departments 
of the Town Hall bave been fitted up with electrio lighting. The 
wiring bas been done throughout on the distributing board system. 
The lecture hall has six handsome wrought-iron and copper elec- 
troliers, each carrying a number of lamps of 10 and 32 O.P. The 
Council Ohamber, staircase and corridors, have also been well lighted. 
The installation also includes the lighting of the cookery school, class 
rooms, the library, and the offices of the clerk and surveyor. The 
contractors were Messrs. Waring & Gillow, Limited. Mr. H. Ellis 
Thompeon acted as resident manager of Messrs. Donnison, Berlyn and 
Billem. The specifications for the whole work were prepared by 
Mr. Spencer Yates, the Oouncil’s surveyor. 


Wednesbury.—A special meeting of the Town Council 


bas been convened for this (Fridsy) evening to consider whether to 
apply fora provisional order. 


. Whitechapel— The District Board of Works has 
approved tbe oommittee's recommendation, stated in the Erro- 
TRICAL REVIEW last week, re site for municipal electricity works. 


. Whitehaven.—The electric light is being installed in the 
Whitebsven and West Cumberland Infirmary, the work being carried 
out by Messre. D. Barns & Oo. The borough electrical engineer, Mr. 
J. Shanks Brodie, O. E., has oversight of the installation. 


Winchester.—The Board of Guardians has decided to 


pore tre lowest tender submitted for the electric lighting of the 
workhouse. ы К. 


Windsor.—Among recent improvements carried out at 
Windsor Castle, is the fitting up of the Queen's private chapel with 
the electric light. | ! 

The Town Council is considering the question of improving the 
street lighting by means of a number of arc lamps. 22 


Weking.—At the last District Council meeting, Mr. 
Clinton called attention to the unsatisfactory character of the 
electric light, and on his motion а committee was appointed to 
inquire into the cause of the failures and take what steps they 
ашса necessary to prevent the town from being left in total 

оа 8th and 9th insts. there was a failure in the private electric 
supply. 


Wolverhampton.—At the annual meeting of the Wolver- 
hampton Town Council on Wednesday last week, Alderman C. T. 
Mander, chairman cf the Lighting Committee, moved the annusl 
report cf that Committee, and took cccasion to reply to some adverse 
criticisms which had recently been made on the policy of the Com- 
mittee. It wassuggested, he said, in certain quarters that the Com- 
mittee were not at all ati filed with the generating station and 
system. That was not so. The Committee were perfectly satisfied 
that their system was a good спе. The chairman then explained 
what the present alteration was, and how it became necessary and 
desirable. What they proposed to do would cost something in the 
first year, but it wculd result in greater prcfits or reductions to con- 
eumers. Their original contract for £30,000 odd was for turning out 
a matter of 10,000 8-candle-power lamps. In 1895 they had 7,236 
lamps to supply the power for; to-day the number was 16,718, whilst 

were 1,409 lamps on order which were not yet connected, so 
tbat by Christmas they would bave over 18,000 lamps. The under- 
taking was constantly growing, and they were bound to keep ahead 
of it. The question had been asked whether it would cost the con- 


a line from the rai 
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sumers a lot of money to change from one system to the other? He 
now explained that it would cost them nothing. The scheme wasa 
sound commercial success at the present time, and would be still 
sounder in the future. With regard tothe gas company, he thought 
it was an open question whether it was not worth the while of 


~ Council at the present time to buy the gas concern, though they bad 


so much "on their plate,” he could not recommend the purcbaze, 
which ought to have been done some yesrs ago. The report of the 


‘Lighting Committee was adopted. 


Yarmouth.—The Council has accepted the tender of 
Mesers. Gray & Palmer (£29 odd) for lighting the shelters at the 
Jetty by electricity. The tender of Messrs. Bateman & Oo. for 1,000 
tons of coal of the same quality as hitherto с by them at 
14s. 6d. per ton has been accepted, also that of Mesars. W. Oory and 
Sons, Limited, for 1,000 tons of Derbyshire nutting steam coal at 
125. 6d. per ton. 


ELEOTRIO TRACTION AND MOTIVE 
POWER NOTES. 


Austria.—The Union Electrical Company, of Berlin, has 
just acquired the Brux steam tramways for the sum of 970,000 fi., 
with the view of converting the same into electric lines. 


Ayr.—The Town Council on 14th inst. considered a 
report by Mr. J. E. Winslow, of 35, Parliament Street, London, on 
the proposed electric tramway system. He advises the overhead 
trolley system as the only one financially possible. He thinks that 
the Corporation in their scheme should arrange for the laying of a 
single track with passing pue from Prestwick Cross to Main Street, 
but through Main Street, High Street, and Alloway Street a double 
track should be laid. He recommends that the standard gauge 
be adopted, and that the cars be of sufficient width to have cross 
seats inside as well as on the roof, thus giving increased carrying 
capacity. He estimated that an expenditure of £44,460 would enable 
the Corporation to obtain a first-class and effcient tramway. This is 
for four miles of route. The expense of building the line from St. 
Leonard’s Church to Burns's Monument would be £13,350 additional. 
The Bill Committee of the Council which has had the report under 
consideration, ado the recommendation as to the track and size 
of car. They кн abe of the suggestion as to the constraction of 

way station to the esplanade, and adhered to the 
line resolved upon from Burne’s Monument to Prestwick Cross. In 
view of the resolution of the Council to construct a tramway, the ВШ 
Committee has been instructed to take whatever steps are necessary 
to oppose the application by Messrs. Drake & Gorham to the Light 
Railway Commissioners for power to construct a light railway from 
Ayr to Monkton. 


Bangor.—The Drake & Gorham Electric Power and 
Traction (Pioneer) Syndicate, Limited, has a scheme in hand for the 
romotion of a tsamway system between Bangor and Donagbades. 
The echeme will provide tramways in nearly every part of Bangor, 
but the main line will ran along the coast road to Donaghadee, a 
route which is very largely availed of by visitors duriog the summer. 
Аз soon as the sanction of the local bodies is obtained, the promoters 
will rapidly take the work in hand with a view to having tho tram- 
way in operation in the early part of next season. 


Birkenhead.—A ratepayers’ meeting on 11th inst. 
sanctioned the otion in Parliament by the Corporation of а 
Bill for the esta t of electric trams in the borongh. 


Bristol.—A private meeting of the Sani Committee 
was held on Monday to consider a quəstion which arisen in con- 


nection with the scheme which will equip Bristol with electrical 
tramways. The city has a few wide streets and a good many narrow 
ones, and it was necessary, says the Bristol Mercury, tocome to some 
decision as to what difference should be made in the arrangements 
for carrying the overhead trolley wire in various thoroughfares. The 
Committee, after ocneiderable talk over the matter, came to the con- 
clusion that in streets not less than 40 feet wide between the kerbs, 
centre posta— in the middle of the road instead of the side standards 
—should be ured, while in thoroughfares of less than that width the 
trolley wire should be supported by ride posts with brackets. Mr. 
B. White, the seorctary of the Bristol Tramway Company, with the 
engineer, Mr. Edwards, subsequently had an interview with the Oom- 
mittee, and were inform«d of the decision that had been arrived at. 
The company have to submit detailed plans of the various parts of 
their new works, and 5 will be guided in their details by 
the Committee's resolution. The representatives of the company 
were also asked to consider whether the company would share with 
tbe Corporation the expense of putting down a subway in Bath 
Street and Philip Street for the purpose of containing the cables of 
the city electrical works and those of the tramway nndertaking. 
They will, therefore, have this under consideration as well. 


Camborne and Redruth.— There is а ргороға! оп foot 
to lay a tramway between these two places on a 3 feet 6 inches track. 
It is stated that elcctricity will probably be the motive power. The 
line will traverse the main road at Camborne, and will convey bosh 
passenger and goods traffic. 


Coatbridge and Airdrie.— The Board of Trade last 
week heard objections to the order passed by the Light Railway 
Commissioners authorising the British Electric Traction Company t9 
construct and work a light railway between О 
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Traction Company, who had proposed a competitive scheme which it 
was intended ќо aek Parliament to embody in an Act, stated that his 
objections would be stated practically by the railway companies. 


Cerk.—It is anticipated that the supply of electric cur- 
rent for lighting will be available in December. The electric tram 
scheme is rapidly approaching per анарын Conductors are being 
trained as to the method of driving the cars. It is expected that the 
cars, too, will also begin rnnning next montb. 


of the pose tram system to Dollymount, from which point it will 


with ed t destrians and bicycles al 
& con 8 or 
the remainder of its length " 


for powers to institute trams for Doncaster, 
and Wheatley.—It was recommended that application be made to 
the Light Railway Oommissioners for powers to provide electric 
trams, the routes to be, generally, the present six 'bus routes. | 


Dublin.—Building operations for the large electric power 

station at Ringsend for the Dublin Electric Tramways Company are 

. Тое work of laying the electric tramlines of the city 

also progress. It was thought that the Donnybrook line 

from Nelson's Pillar to Donnybrook would be opened daring this 

week, and the North Circular line from Nelson's Pillar to the 
Phonix Park may be opened by the end of the month. 


Glasgow.—The Gorbals Ward Committee last week 
resolved to ask its representatives to oppose the extension of the 
overhead m on the South Side and other parts of the city, but 
to advise that an opportunity be given for the trial of other modes 
of electric and other motive power. | | 

It is stated that the working of the trolley on the Springburn 
section has resulted in a saving of 3d. mile on the working ex- 
penses, and this is understood to have inclined the Tramways Com- 
mittee to recommend the equipment of an electrical sec! 

Glasgow Oross to Govanhill. | 

Oouncillor Stevenson has written to Mr. Young, tramways 
manager, suggesting the trial of the conduit system upon the 
Govanhill section. 

Gravesend.—The Town Council after u lengthy discus- 
sion on the question of electric tram schemes for the district, has 
decided to take no action until the expiration of the lease of the pre- 
sení tramway company. | ; : 


Hastings.—The Town Council has resolved to appoint 
а Consultative Committee to act with the town clerk and borough 
engineer for the purpose of carrying into effect the resolution 
on November 4th, 1898, on the subject of the proposed a on 
e Parliament for powers relating to tramways, and report time 


St. Helens.—An interesting experiment in municipal 
enterprise is now being made in the Lancashire borough of St. Helens, 
whose extensive area and the contiguous district contain nearly 
200,000 inhabitants. The experiment, says the Liverpool Mercury, 
takes the form of an effort to place the working of the tramway 
system under the a proprietorship of the Corporation and private 
enterprise. The Oorporation will generate and supply the electric 
роте, and the company will provide the vehicles and working staff. 

on obtained Parliamentary powers to establish electric 
stations for light and energy. They also obtained ee to lay 
down a comple e network of rails through the whole district, to be 
worked by electricity. Instead of managing the tramways them- 
selves, the Council have preferred to delegate this duty to men with 
practical experience. They have therefore granted a lease for 21 
years to a company, who will undertake to provide an efficient ser- 
vice cf cars, and to run at frequent intervals at cheap fares. Oa 
their side the Corporation undertake to lay down rails of the most 
approved type, to equip the lines on the trolley system, and to supply 
ctric energy at a fixed charge, namely, 2d. per unit for the first 
400,000 units, and reducible to 1d. per unit when the full quantity of 
power is consumed. Some of the advantages claimed for the arran 
ment are that the Corporation will be assured of a fair return on the 
capital they have invested, and a profitable use of their electric plant, 


from 


во that they will secure a good return to the ratepayers, withont in- 
curring any responsibility for the actual working and conduct of the 
tramway business. The company, on their side, anticipate materi 
advantage, because the charge for electric power under the lease will 
be far leas than the cost of the steam or horse haulsge, which the 
now use. The future extension of the system, they also anticipate, wi 
bring St. Helens into direct connection with Liverpool at lower fares 
fhan are now cbarged by the railway companies. 


Hull.—Mr. Edward Nicolle, the contractor for the re- 
laying of the roads at Hull in connection with the construction of 
the electric tramways, has flied his petition and been adjudicated a 
bankru We understand that the Hull poration is itself at the 
moment pushing forward the preparation of tramway track. 


Salford.—The electrical engineer has submitted his 
estimate of the cost of the trolley line equipment for the Salford 
tramways as follows :—Poles, £14,000; trolley lines, £8,000; tele- 
phone and test wires, £4,C00; section pillars, £2,000; в, £4,000; 
total £32,000. It was decided to submit a copy to each member of 
the Electrical Committee, to Mr. Hopkinson, and to the h 
treasurer. It was decided to borrow £200,000 for the laying of t 
new tramway lines. 


- Speed of Electric Cars.—The Board of Trade will hold 
an inquiry on 23rd inst. with reference to the y pares of the 
DRM aa Company for an increase of speed on the Southern 
The Dublin Corporation thinks that seven miles an hour should be 
permissible in the ordinary open streets, five miles in congested 
streets, and four miles an hour at the facing points, where there was 
a ag doal of danger. 
Clontarf Commissioners will allow a speed of 10 miles an hour 
between Annesley Bridge and Dollymount, The company wanted 
to increase to 19 miles. | 


Swansea.—The negotiations which have for months past 
between the British Electric Traction Company 

for the provision of additional” cine 3 been 
necessary for the p passing p ve 
brought to a head. Without im g any conditions as to how or 
where the money shall be spent, the Traction b yr ey have че to 
pay over to the Corporation treasury a sum of £5,000, the рта: 
tion, оп their past undertaking, to give the company such facilities 
for conducting their traffic as the Corporation would themselves pro- 
vide were they carrying out the undertaking. 

There is just now а revival of the report published some months 
back that the Electric Traction Company are negotiating with the 
Swansea and Mumbles Railway Company for the acquisition of 
the line and the adoption of electrical power. 


Withington.— At a recent meeting of the District 
Council the Parliamentary Committee reported that the Moss Side 
Council had resolved to give notice of their intention to apply for 
an Act of Parliament for the working of the tramways in their 
district, and the committee re that the Within 
Oouncil should promote а similar Bill in the ensuing session. 
committee also resolved that in the event of an arrangement being 
come to with the Manchester Corporation to work the tramways, the 
Bill should 5 with. The clerk was instructed to 
w 


Ww 
it ‘trams. The clerk is to render an account of the e 
палеа obtaining the electric lighting order, to the Manchester 
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TELEGRAPH AND TELEPHONE NOTES. | 


сеа 


V t 
8 


in the han the Eastern | ph Company, and so does not fall 
under the control of the Eastern Extension Com , whose system 
only commences at Madras on the eastern coast o When. one 


considers that the rate to India is still 4s. per word, and that for 
1s. 6d. per word more one may communicate with: China, or that for 
9d. per word more with South Australia, the Indian charge appears 
oppressive. No doubt the high rate is partly tracea to 
India, and that 


go almost as far чоо New Z aland—only 5s. 2d. per word is 
required. The volume of messages must be all in favour of India, 
and the huge business done with our great dependency should cer- 
tainly lead to an expansion in the Eastern Company's earnings 
sufficient to soon recoup it were it to grant a liberal reduction in its 
present cable rate." We are glad to notice the i 

the high rates which are at present charged to India, compared with 
the rates to other important places in the world. We do not, however, 
agree with the Investors Revicw in tracing the cause of this to the 
charge of ‘the Indian Government for the use of landlines. A tele- 
gram from London to Bombay costa 4s. per word, and the charge per 


word throughout India from any one part to the other (with the ex- 
ception of Burmah) is 2 annas, от, say, 2d. word, Even were 
this included in the 4s. rate, it forms a very slight proportion of the 


Cable Steamer.—Mesars, D. J. Dunlop & Co, of 
Greenock, have received an order to build and engine a cable-laying 
steamer of 1,200 tons register for the German Maintenance Oompany. 


Canadian Telegraphs.—We learn from the Canadian 
Gazette that the Public Works Department at Ottawa bas been 
making excellent progress this year on the telegraph line along the 
north shore of the St. Lawrence, and there is little doubt that the 
entire line will be completed to Belle Isle, and a short cable laid con- 
necting the island and the mainland before the close of next season. 
This will be & very great convenience to the shipping interests, as it 
will enable vessels to be reported at Montreal within a few minutes 
after they enter the Strait. The cable to the Magdalen Islands has 
also been put in good order, and the cable to Anticosti Island has 
been repaired for the first time since 1891. 


The City Police and the Telephone.—The Police Com- 
mittee of the Oorporation have recently considered the question of 
the advisability of connecting the City Police Stations by telephone. 
The City Press recently made inquiries at the head-quarters in Old 
Jewry, and gathered that the authorities were in no way anxious to 
possess the advantage of the telephone, as their present system of 
telegraphic communication was complete and worked admirably. 
The City Press is, however, of opinion that the chief officials of the 
у force would find а dual system of communication of immense 
value. | 


Gatta-Percha Planting in the French Сопко. — 
From the Politique Coloniale of October 8th we learn tbst Mr. P. 
Bourda ie, who was engaged in a Government mission to the French 
Congo, took there with bim a large number of Wardian cases of 
Indis-rubber and gutta-percha plants (Jsonandras, Heveas, and 
Castilloas) for introduction into that colony. It is much to be 
, that in tho Straits Settlements and protected native States 

of the Malay Peninsula, which afford so many natural facilities for 
the growth of these plante, no steps seem to have been taken to com- 
pensate for the wholesale destruction, we may almost say the extinc- 
tion, of the gutta-percha trees in these districts, to which we have to 
look almost entirely for our supply of gutta-percha. ‘We learn that 
owing to the rise in the price of India-rubber some of the coffee 
pae in Selangor have seriously taken up the subject of planting 

ndia-rubber trees, and that there will be several thousands of acres 
planted by the end of this year. 


The National Telephone Company's Defence.— 
We reproduce the following letter, written to the Times by Mr. 
W. E. L. Gaine, general manager of the National Telephone Com- 

у:—“ Bir,—In reference to the debate which took Ji relative 
to the telephone service in the London Oounty Council on Tuesday 
last, a report of which appeared in the Times of yesterday, I have to 
ask you, on behalf of the company, to afford me the opportunity of 
placing & few facts before your readers. It is charged арай the 
company that its service in London is inefficient and inadequate. My 
reply is that to whatever extent it may be so at this moment is 
entirely the fault of the London County Council. In May, 1896, the 
company & py па pota Ae In. hi о that body, 

e p enable company to 
solution of the serious dim. 


tiations followed, and ueri by thet were 


total. 


repare and agreement to 
give. effect to the. bargain. These er a it will be 
seen, occupied rather more than a year. It 

Conncil nearly seven more months to prepare the draft of the 
formal agreement, and this document was submitted to the company 
for consideration on January 29th, 1898. It was then found that two 
additional conditions not forming of the in had been 
inserted. These conditions were—(1) That the company should make 
& wayleave payment to thé County Oouncil which would impose a 
burden upon the company amounting to several thousand pounds per 
annum, and (2) that the company should redace its tariffs to an 
arbitrary scale ав fixed by the County Council, which would involve 
the company in an immediate loss of revenue of upwards of 
£40,000 per annum. The company considered that the importation 
of these conditions after more than 12 months had been spent in con- 
cluding the bargain was not in accord with good faith. The company 
replied that, as it had agreed to make е уды yments to a 
number of provincial cities and towns, it was willing todo so in the 
case of London, but pointed out that, differing from the provincial 
cities, the County Council was not the road authority, and that it could 
only do so if the County Council indemnified the company against 
any claims which might be made by the road authorities in the 
metropolis, and, as regards tariffs, it uisi declined to discuss 
the impossible proposition submitted to it, but offered to agree to fix 
the company's present tariffs as the maximum charges to be made, 
and to come under an obligation to supply all intending users equally 
and without undue preference. On May 19th, 1898, the County 
Council broke off the negotiations. The position may, tnerefore, be 
summed up as follows:—Twelve months cccupied in negotiations, 
finally resulting in & bargain being arrived at; further 12 months 
occupied in preparing a formal document to give effect to the bargain; 
finally resulting in the eser она withdrawing from it. On the 
Ərd inst. there were 992 people in London waiting to be joined up to 
fhe company's system. As regards the bulk of these, they will have 


— — . — 


752 THE ELECTRICAL REVIEW. ус. 48. No. 1,095, Novrurz 18, 1808. 


2 n an E чш, e account of the тшше ns sre 
of the company physically connecting r prem th its 
exchanges, owing to the want of facilities which it is in the 
рон of the County Council to give. Whether it is or is not 
ble to import competition into such a service as that of 
the telephone appears to the company to afford no reason why the 
company should be denied facilities for doing its work. Even if 
competition is set up it must, in the nature of the case, take 


years 
before it can meet fully public requirements, and in the meantime 


the public suffers and b the company for not doing the im- 
possible. I see that it was stated in the course of the debate that 
the Highways Committee is p to recommend the requisite 
facilities being given to the company, if the company will concede to 
London similar terms as to tariffa and wayleave payments as the 
company has given to Manchester, Liverpool, and other towns. The 
tion of London is not comparable with that of any other town. 

($ covers an area of 634 square miles. The working cost of a tele- 
phone system throughout this great area is nearly double what it is 
an else, and the tariffs must therefore be proportionately 
higher. At the same time I may add that „ considering 
whether it cannot meet the requirements of users and those 
requiring & more limited service. It is the intention of the company 
to invite the County Council to re-open negotiations, and it not 


y is 
tgain was concladed with the ony 
atly 


Vestry of St. Giles, all centring upon a exchange 
faduct and St. Andrew 
These pipes are stopped close to the north-west corner of 
Holborn Viaduct, and for months they have been lying idle, and so 
far as can be seen are likely to remain so, because the company can- 
not obtain from the local authority the permission to carry them 
across one road and into the exchange. In conclusion, I have only to 
say that it is not reasonable to blame the company for the deficiencies 
of its service if proper facilites are refused, and every impediment 
and difficulty p in its way.” 


* Penny-a-Word.’’—Mr. Henniker Heston is now ad- 
vocating a penny-a-word electrical telegraph system for drawing the 
peopled of the British Empire still closer together. i 


Religion and Telegraphy.—The Gazette de France com- 
plains that France is still depending on English submarine cables, 
and “that in 1887 a convention with a French company was rejected 
on account of its being headed by militant Catholics.” Surely, some 
other explanation than this can be found ! 


The Telegraph Wire Export Trade.— Although the 
returns just issued regarding the exports from this country of tele- 
gra h wire and apparatus connected therewith during Ostober are a 

e more favourable than was the case in September last, there is 
not the activity prevailing recorded two or three months ago. The 
exports for the month just ended attained a value of £89,913, as 
compared with only £35,411 in the pens month and £47,746 in 
October last year. Taking the year, however, so far ns it has gone, it 
has been, on the whole, very satisfactory, the for the 10 
only £704,631 in the corresponding period of las year and £699,008 
only { © correspon year 
in the first 10 months of 1896. 


Telegraphic Interruptions and Repairs:— 


OABLES. Down, Repaired. 
West Indies— 

Bt. Lucia-St. Vincent .. Sept. 24th, 1898  ... iss 
Amazon Company's cable— 

Oable beyond Gurupa ... June 8th, 1888 ... „өө 
Bolams-Bissao гав .. June 21st, 1898  ... Nov. llth, 1898. 
Pernambuco-Cesra ... .. Oot. 19th, 1896. ... аз 
Baint Louis-Novonha .. Oct. 17th, 1898  ... vss 
PareMaranham — ... „% Nov. 15th, 1898  ... PS 

LANDLINES —— 
Saigon-Bangkok  .. . Nov. 9, 16898 .. Nov. 10th, 1898. 
R ———— ÀÀÀ 


CONTRAOTS OPEN AND OLOSED. 


OPEN. 


Beckenham, — December 17th. The Urban District 
Council invites tenders for water-tube boilers, alternators, trans 
formers, pipe work, feed pumps, are lamps and posts, cables and 
other street works, travelling crane, &c., &c., for the electric lighting 
scheme. Specifications, &c., from Messrs. Wilson & Story, 66, Victoria 
Street. See our Official Notices” this week. 


Blackpool. — Corporation wants tenders for trolleys, 


wire, &c., in connection with conversion of Donduit lines. See our 
“ Official Notices " November 11th. 
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mation ean be obtained, and poseen seen, at the company’s offices, 
9, Upper Sackville Street, Dublin, from November 15th to ber 
9nd. Forms of tender 18. each. 


Dublin.— December 5th. The Board of Control want 
estimates for engines, dynamos, and wiring for about 100 electrical 
НР. at Richmond District Lunatie Asylum. See our “ Offcial 
Notices " this week for particulars. 


France.— November 28th. Tenders are being invited 
until the 28th inst., by the municipal authorities of Ansin (Nord), 
for the concession for lighting of the town during a period cf 40 
years, either by gas or electricity. Tenders to be sent to La Mairie 
d'Apzin (Nord), whence particulars may be obtained. 


Glasgow. November 22nd. "Tre Corporation is inviting 
tenders for the supply and erection of switchboards and instruments 
for the new electricity works at Port Dundas. Specificatione, &c., 
from Ме. W. A. Obamen, electrical engineer, 75, Waterloo Street, 
Glasgow. See our “ Official Notices” November 4th. 


Halifax.—The Oorporation wanta tendera for meters, 
transformers, and ато lamps. Вее our Official Notices this weck. 


Hill of Howth.—November 191b. The Great Northern 
Railway Company (Ireland) is inviting tenders for the following in 
connection with their power station to be er cted at Sutton, near 
Dublin, viz: —Lancasbire boilers, with or without mechanical stc kers, 
engines, dynamos, pompe, piping, crane, feed heater, and tools; 
switchboard. Snecifications to be seen at the cffice of Prof. A. B. W. 
Kennedy, 17, Victoria Street, B.W. See our “Official Notices" 
November 4th for further details. 


India.—November 23rd. The East Indian Heil wey 
Oompany is desirous of introducing eleotrieally-controlled bloc 

instruments on their system, and invites proposals from makers only 
for the supply of: For single line—18 instruments for nine blocks; 
for double 80 instruments for 41 stations, and six spare instru- 
ments. Particulars from Mr. A. P. Dunstan, secretary, Nicholas 


Middlesbrough.—November 29th. The Electric Lighting 
Committee is шн tenders for the supply and ercction cf 
Lancashire boilers, and boiler house plant, slow speed steam dynamos 
and accessories, condensing plant pipe work, overhead travelling 
crane, switchboard and instruments, accumulators, supp and laying 
of cables, meters. fications, &c., from tte consulting engineer, 
Mr. Robert Hammond, 64, Victoria Street. See our Official Notices ” 
October 28th for further particulars. 


Salford.—Deeember Ist. The Electrio Lighting Com- 
mittee want tenders for the supply and erection «f the followin 
plant for the Electric Light Committee. Section (1) boilers; @ 
ро. (3) дупашов; dj boiler feed pumpe, &o. ; (6) mechani 
stokers; (6) superheaters; (7) economisers; (8) condensers, &с.; (9) 
steam and water pipes; (10) cranes and weighing machines; (11) 
tanks, &c.; (12) switchboards; (13) booster. Specification, infor- 
mation, &c., may be obtained from the electrical engineer, Walness 
Road, Broughton, on payment of £5, returnable as usual. 


Shanghai.— The Shanghai Municipal Council invites 
tenders for a concession for constinoting and working about 28 miles 
of electric tramways on the trolley deris in tbe streets of Shanghai. 
Plans may be seen and particulars obtained on application to Mesers, 
John Pook & Co., 8, Jeffreys Square, St. Mary Axe, London, E C. 


Shanghai.—The Shanghai Municipal Council invites 
tenders for a concession for a of 830 years for the exclusive 
right of establishing and working a telephone system in Bhangbai. 
Plans may be seen and particulars obtained on application to Messrs. 
John Pook & Oo., 8, Jeffreys Square, Bt. Mary Axe, London, E C. 
Bee our “ Official Notices " this week. 

Waterloo-with-Seaforth (Lancs.).—November 26th. 
The Urban District Council invite tenders for the supply of 16 eleo- 
tric aro lamp columns and carriers. Specifications and further 
particulars obtained from Mr. F. Spencer Yates, A. M. Inst. O. E., 
Surveyor to the Council, at the Town Hall. | 


fuse boxes: A. k, Aberdeen Сера); Е. F. Moy, Limited, 
Camden Town, N.W.; Reason acturing Company, Limited, 
Brighton; British Insulated Wire Company, Limited; General Elec- 
tric Company, Limited, Glasgow. Electricity supply meters: 
Penny-in-the-Blot Syndicate, Limited, London; B. Z. de Ferranti, 
Limited, Hollinwood (accepted); Venner & Co, Westminster, S. W.; 
General Electric Company, Limited; British Insulated Wire Com- 
pany, Limited; P r Electricity Meter Company, London. 

. Bournemouth,—The following were the tenders sent 
m for the supply of steel masts for arc lamps for the Square and 
Pier Approach, Bournemouth, Mr. F. W. Lacey, M. Inst. O. E., borough 
engineer and surveyor :— 


&" metal. 4" metal. 

Each. Each. 
McDowall, Steven & Co., Ltd... .. £230 00 £245 0 0 
John Spencer, Ltd. 120 0 0 *190 0 Q 


M (Accepted tor j-inch metal), 


Bournemouth.—The following is a list of the tenders 
and schemes for the supply and fixing of a steam pump, donkey pum 
and surface condenser for the Oouncil, Mr, F. W. Lacey, boroug 


engineer ;— 


Goddard, Massey & Warner, for compound condensing 


plant, high finish .. .. imn a j 0 0 
*Do., do., simple oondensing engine ds T *515 0 0 
Worthington Pumping Engine Company, compound ооп. 

densing engine НЕ 22 is ‘a. Тез và 648 0 0 
Do., do., triple expansion condensing .. vs và s 0 0 
Pulsometer Engineering Company, Limited, compound 

condensing engine T б me ys T oe 0 0 
Tangyes, Limited, simple condensing .. T T is 680 0 0 


| * Accepted. | 
The tender and scheme submitted by Messrs. Goddard, Massey and 
Warner, for forced draught to existing boilers at Bournemouth 
pumping station bas been accepted at £120 10s. 


Hull.—The Electric Lighting Committee on Tuesday 
accepted the tenders of Mr ters. T. Parker & Co, Limited, for sw.tch- 
boards, transformers, and motor generator at £3,630; Messrs. Siemens 
Bros. for cables, &, at £10,654 15s.; and Messrs. Barker & Av 
(Hall) for pump condensers and steam water pipes at £915 15». 4d. 
All the tenders were in connection with the East Hall extension. 


Leigh.—Tte Local Government Board having sanctioned 
the loan of £10,216 asked for by the District Council for the pur- 
poses of electricity works, the Gas, Water, and Electrieity Com- 
mittee of the Council have accepted the following tenders: Mather 
and Platt, Ltd., Salford (1) for the supply and fixing of steam 
dynamos and steam and exhaust pipes, £2,784, and (2) for the supply 
and fixing of a water softener; the Ohloride Electrical Storage 
Byndicate, Ltd., for the supply and fixing of accumulatore, £1,500, 
and £85 per annum for maintenance (if required); British Iasulated 
Wire Company, Ltd., Presoot, for the supply and laying down of 
mains and underground work, £1,539 191. 8d.; Ohamberlain and 
Hookham, Birmingham, for supply of 60 meters, £304 103.; James 
Carrick & Sms, Ltd., Edinburgh, for the supply and fixing of an 
overhead travelling crane, £196. The works will be erected on 
ground at the gas works. 


Rathmines and Rathgar.—The Township Commis- 
sioners at their meeting last week, on the recommendation of the 
consulting engineer, Mr. Robert Hammond, decided to accept the 
following tenders for the plant for the township electricity works: — 


Srcrion A.— Boiler house plant—Three 80 x 8 feet Lancashire 
boilers and accessories, mechanical stokers, feed pumps, injector, 
economiser, electric motor, Messrs. R. Taylor & Sons, Marsdon .. £2,924 


SEcTION B.—Engine house plant—One 800-kilowatt and one 150-kilo- 
watt high speed steam dynamos, and accessories, motor trans- 
former, spare parts, &o., Messrs. Mather & Platt, Limited, Man- 


chester... 95 j id : 59 ios . £6,886 
Section D.—10-ton overhead travelling crane, Messrs. Higginbottom - 

and Mannock, Manchester .. vs is «x vs T . £204 
Srcriow E.—Switchboard and instruments, Mr. James White, 

Glasgow .. ae 2t be - T ах "S T ss £1,181 
Section F.—Accumulators, The Tudor Accumulator Company, 

Limited .. i RE T Sy EN А 2 - .. £1,958 
Section G.—Underground work—trenching, cables, &c., British 

Insulated Wire Company, Limited, Prescot... К NE . . £14,128 - 


Вкст:ои J.—Meters, Messrs. Ferranti & Co., Limited, Hollinwood 4500 


FORTHCOMING EVENTS. 


Friday, November 18th.—At 8 p.m. Institution of Civil Engir eere, 
Students’ meeting. Paper to be read, " Liquid Air: 
a short desoription of its Production, and summary of 
ita Application to the Chemical or other Industries," 
by Cecil Lightfoot, Stud Inst.O E. Mr. W. Н. Preece, 
C.B., F.R.8. (president), in the chair. 

Monday, November 21st.—At 8 p.m. Society of Arte. Acetylene,” 
by Prof. Vivian B. Lewes, Oantor Lecture No. 1 on the 
history of acetylene; methods of formation; the 
chemistry of acetylene; the part played by acetylene ia 
ordinary luminous flames. 

Tuesday, November 32nd.—At 8 p.m. Institution of Civil Engineers. 
Paper to be further discussed, Electrica] Transmission 
of Power in Mining.” By W. B. Esson, M Inst. O. E. 


Wednesday, November 23rd.—At 8 p.m. S ciety of Arts. Lecture 
on “Long Distance Transmission ef E:eotrio Power,” 
by Prot. George Forbes, F. R. B. 


Thursday, November 24th,—At8 p. w. The Institution of Elcctrical 
Engineers Adjourned discussion on Rotatory Oon- 
vertere" by Prof. В P. Thompeon, F. R. S., vice- 
president, 

Friday, November 25th.-—At 5 p.m. Physical Society. Agenda: 
“Оа tbe Properties cf Liquid Mixtures,” by R. A. 
Lebfeldt. “On certain Diffia:tion Fringes as applied 
to Micrometric Observations,” by L. N. G. Filon. | 

Electro-H srmonic Concert. Ladies’ night. 


Wednesday, November 30th.—At 4p.m. Royal Society. Anniversary 
meeting. At 7 p.m.: annual dinner at Hotel Metropole. 

Wednesday, December 7th.—Institution of Electrical Engineers, 
Annual Dinner, Grand Hall, Hotel Cecil, 


` 
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NOTES. 
The Institution of Electrical eers,—The first 
meeting of the Institution of Electrical Engineers after the 


recess was held at the Institution of Civil Engineers on 
Thursday evening. of last week, the 10th inst. Mr. J. W. 
Swan, president, in the chair. The President alluded to the 
logs sustained by the Institution by the deaths of Mr. 
Latimer Clark and Dr. John Hopkinson. Mr. Latimer 
Clark died at the ripe age of 76, after 40 years’ work in 
electrical engineering, beginning with that branch in which 
the applications of electricity first took shape—telegraphy. 
Into the narrow space of 49 years Dr. John Hopkinson had 
crowded a vast amount of valnable and enduring work. His 
valuable contributions ranged over the period from 1881, 
while he was a member of council, 1882—85; vice-president, 
1886—89 ; and president in the year 1890 and again in 
1896. His most important papers were two оп the pro- 

ion of magnetism in 1884 and 1885, and that sub- 
mitted to the Royal Society in 1886 in conjunction with his 
‘brother, Dr. Edward Hopkinson, which embodied the com- 


plete theory of the dynamo. His name is identified with 
electrical distribution by the invention of the three-wire 


tem, and it cannot be forgotten that to his patriotism 
the nation is indebted for the initiation of the corps of 
Electrical Engineer Volunteers. The President spoke feel- 
ingly of the sincere sorrow and great regret which the 
Council felt in having to record the loss of these two 
eminent members of the Institution, and felt it would be the 
wish of the members to unite in ing such regret, a 
motion unanimously accepted by the meeting in silence. 
Prof. S. P. Thompson then his paper on Rotatory 
Converters,” and afterwards showed a series of lantern slides 
illustrative of the apparatus described. The paper sie pe 
so much time that the discussion was merely opened by 
Mr. Field in congratulatory terms, and was then adjourned 
until the 24th inst. | 


The Smoke Problem.— The London County Council is 
riding a high horse in regard to the Ma Bs Lambeth and 
the smoke nuisance in that district. The Council has 
already, owing to the alleged default of the Vestry, taken 

ings against two firms, and is now seriously com- 
plaining of three other worke. One of these is the generating 
station of the Electricity Supply Company in Commercial 
Road. Dr. Joseph Priestley, the Lambeth medical officer of 
health, has made a detailed inspection of the various works, 
which have been under observation for some months past. 
With regard to the electric light station, Dr. Priestley 
gays :—* I find that there are at present nine boilers in use 
on the works, five of which were made by Mesers. John 
Brown & Co., and fitted with Ellis & Eaves’ smoke prevention 
mo (induced draught), and the other four by Messrs. 
ornsby, of Grantham (with open grids). . I have had this 
factory under observaticn for some little time, and, as the 
result of verbal cautioning and notice, the firm have erected 
three extra (additional) boilers, made by Hornsby, of 
Grantham, are in course of erecting a new (additional) 
shaft, the dranght being previously insufficient, as also the 
boiler power. With this extra boiler plant and the additional 
new shaft (which will considerably increase the draught), 
there should be no further nuisance, and, considering these 
works are well in hand and will be completed in a few 
months, I am not in a position to advise the Committee to 
take further action before the magistrate for the nt. 
Notices have been already served.” The medical officer 
adds that it appears to him the Council limits itself 
to making observations by means of coal and police 
officers, without examining the premises and finding 
out the canse of such temporary smoke nuisances. He 
is satisfied that if a nsible officer of the Council 
would visit the premises along with the Lambeth * smoke 
inspector or the medical officer, he would conclude that it 
would be unjust for any public body to harass the occupier 
under such conditions by taking further proceedings before 
the magistrate, at all events, for the present. Speaking 
generally, this expression of opinion is a clear explanation 
of the position of affairs in other districts. The County 
Council seems to take up a position which is not warranted 
by the circumstances of the case. 


Motor Cars.— The third annual meet of the Motor Oar 
Olub took place on Monday morning in Whitehall Place. 
About 80 vehicles went as far as Sheen House, Richmond 
Park, where they were joined by about 20 others. The Times, 
commenting upon the trip, says: —“ There was nothing of a 
very novel nature among the vehicles that took part in the 
run, the moet striking being, perhaps, the jaunting car that 
headed the procession, and the big omnibus that followed in 
the rear. Builders do not a to suffer from any excess 
of 5 and their ucts are chiefly obvious adap- 
tions of familiar horse-drawn types. At the same time it 
may be admitted that the motor car is gaining in general 


elegance, owing to increased attention to details of finish, 


and partly, perhaps, to the fact that people are becoming 
more accustomed to its appearance. As to the material used 
for propelling purposes, oil, with various forms of motor, 
was far and away the most common. Indeed, except 
for a number of the electric cabs that are now to be seen 
daily in the London streets, electricity and steam were practi- 
cally unrepresented.” А dinner was held at the Hotel 
Metropole in the evening. 

The same night, at the Savoy Hotel, the Automobile Olub 
of Great Britain and Ireland held a dinner to commemorate 
the second anniversary of the Locomotives on Highways 
Act. Mr. R. W. Wallace, Q.C., presided, and among those 
present were Lord Suffield, Mr. J. W. Swan, and Mr. 
Alexander Siemens. 


The Engineering Trade.—A conference between the 
masters and men employed in the engineering trade took 
place on Thursday last week at the Hótel Metropole. The 
representatives of the Employers’ Federation, having held a 
preliminary meeting at the hotel, met in joint conference the 
5 of the Amalgamated Society of Engineers, 
who had also held a preliminary meeting at the offices of the 
society in Stamford Street. At the end of the sitting, Mr. 
T. Biggart, of the joint conference, stated (ва 
the Times) that various questions had been brought by 
conference under the provisions for avoiding Vini iur agreed 
оров in the recent terms of settlement. An application from 
Sheffield for a general advance of and for a reduction 
of working hours had been disposed of. A mutual recom- 
mendation had been agreed upon between the "үе 
of the masters and men assembled in London, which recom- 
mendation would be submitted to the parties concerned in 
Sheffield for their consideration in due course. An applica- 
tion from Dundee for a general increase of was also 


considered, and a recommendation, which will be submitted 


to the men, was agreed to on both sides. The exact terms 
of the general recommendation will not be made public 
until they have been considered by those locally interested. 


The Bradford Tramway Accident.—Major Cardew's 
report to the Board of Trade after his inquiry into the Brad- 
ford electric tramcar accident has been received in Bradford. 
In it he states, according to yesterday's Times, that in his 
opinion the accident was due to the car not being run 
within the limit of speed—namely, six miles an hour—end 
the unfortunate combination of a driver with very little 
experience and a conductor with none at all, but with a little 
knowledge, which is proverbially a dangerous thing, a 


slippery road, and extra pressure on traffic due to Barnum's 
Show. The driver used the brake-power in an injudicious 


manner, bat the conductor put on the hand-brake and thus 


deprived the driver of full control of the brake-power. He 
also caused the trolley to be disconnected, thus depriving 
the driver of the рле of reversing, which migbt have pre- 
vented the accident. Major Cardew oonsiders that the 
brake-power was ample, and that by means of the graduation 
of the electric brake the can be regulated with ease 
and certainty provided that six miles an hour is not 


exceeded. He approves the addition of a slipper brake. 
The Bradford Co tion Tramways Oompany considered 


the report on Wednesday, and decided to accept liability, 
ee ою вее that a speed of six miles an hour was 
observed. 


Motor Cars.—Prof. Н. Hele Shaw, LL.D., has been 
lecturing at Liverpool on Тре Modern Motor Vehicle and 
its Future.“ | і 
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- What Happened to Kershaw !—So the cat is out of the 
bag at last! What earthly reason was there," said Mr. Howlett, 
at а meeting of the Shoreditch Vestry, the details of which 
our readers will pernse with mixed feelings, “ for indicating 
an inflated profit /o show up the electrical papers ?" Our 
contemporaries, equally with ourselves, will have learnt with 
heartfelt regret that poor Mr. Kershaw, after keeping up such 
a defiant attitude on the profitable nature of the Shoreditch 
dust destructor for some 12 months, should now be com- 
pelled to eat humble-pie in large mouthfule, and instead of 
showing up the electrical papers, he bas only succeeded in 
making a rere exhibition of himself. Such a complete 
climb down we have seldom seen, and we can but feel some 
slight gratification that our frequent criticisms of this 
destractor acheme should have been so absolutely justified by 
the result. Mr. Kershaw is doubtless a sadder, if not a wiser 
man, and it is to be hoped that the object lesson afforded by 
Shoreditch will not be lost sight of by vestrymen generally 
who would pose as authorities on matters which only an 
engineer can possibly understand. It is rather late in 
the day to say that his remarks at the opening of the 
Shoreditch station were based upon information supplied 
by the contractors, and such an excuse comes with a bad 
grace from a gentleman of Mr. Kershaw’s boundless assurance. 
Perhaps the most remarkable utterance of all at this extra- 
ordinary meeting was the statement of the accountant that 
he had not audited the accounts, which had been sent to 
him to be looked over, with instructions not to make any 
alterations. However, we shall probably deal with the subject 
further in our next issue, by which time Mr. Kershaw will 
possibly have become a convert to the views expressed by 
the electrical papers. But the alpha and omega of Mr. 
Kershaw can only be properly abiur and thoroughly 
relished by a perueal of the articles and correspondence on 
the refuse of Shoreditch which have appeared in our columns 
since the date of the opening ceremony. 


Lectures. — Mr. Thomas Rouet, of "Newton Stewart, 
y delivered at Wigtown a lecture on “ Light,” 
tracing the developments from “ mutton fat cruizie to eleo- 
tricity and acetylene gas. This is the first of a course of a 
dozen lectures which Mr. Rouet will deliver in various Scotch 
towns and districts within the next week or во. f 
Mr. A. H. Gibbings, last Friday, delivered a lecture before 
the Bradford Ssientific Society on The Application of the 
Electric Motor to Small Industrial Parposes, and its Effects 
on Trade and on the Community Generally.” | 
Dr. Fleming, on 8th inst., delivered a lecture in the Black- 
barn Town Hall on “ Electricity.” | 
On Monday last a lecture was delivered in St. Catherine’s 
Schoolhouse, Dublin, by Prof. Barrett, on“ Electric Trams.” 
On 10th inst. Prof. A. Jamieson delivered the last lecture 
of his series on “ Electric Railways and Tramwaye,” at the 
Glasgow Technical College. | 


Memorial to Dr. Hopkinson. — Alderman John 
Hopkinson, the members of his family and near relati ves, have 
offered to the Owens College, in memory of the late Dr. John 
Hopkinson, a gift of £1,600 to cover the expense of building 

dynamo house connected with the new Physical Labora- 
tory. It is hoped that by additional contributions from 
в, who desire to see а suitable memorial to Dr. John 
Hopkinson in Owens College, where he was a student for 
three years, it may be possible to complete and equip the 
annexe containing, in addition to the dynamo house, a 
number of rooms devoted to electro-technics, and that the 
whole may be known as the * Dr. John Hopkinson Electro- 
technical Laboratory.” 


The Importation of Foreign Dynamos.— It may sur- 
prise Amerioan electrical engineers, says the Electrical World, 
who have bzen congratulating themselves of late on the use 
of American electrical machinery in foreign lands, to find 
that three large direct-coupled alternators have been built 
by Mesars. Brown, Boveri & Co., Baden, Switzerland, for an 
American gold mining company. The machines are of the 
fiy-wheel field magnet type, mounted on the shafts of three 
erom-compound horizontal Altis-Oorliss engines. 


An Interesting Fanction.—On Friday evening last a 
large and distinguished party assembled at the Hotel 
Métropole, when a dinner was given by the Chemical 
Society to the following pest presidente, who have been 
Fellows for half a century :—Sir Joseph Henry Gilbert, 
Sir Edward Frankland, Prof. William Odling, Sir Fredk. 
Augustus Abel, Dr. Alex. William Williamson, and Dr. 
John Hall Gladstone. The chair was taken by the 
president of the Society, Prof. Dewar, who, in proposing 
the toast of the past presidents, said the laboura of these 
men had added enormously to the resources of mankind. 
As experimentalists their equals were not likely to be teen 

in, and they had rendered the science of chemistry more 
glorious than it ever had been. | С 


Boiler Fatality at Messrs. Siemens’s Works, — On 
Saturday last a serious boiler accident occurred at the works 
of Messrs. Siemens Bros., Woolwich. Three men were 
engaged cleaning out a boiler, which was connected with two 
others, when the exhaust of one of them was let into the 
boiler that was being cleaned. The result was that two men 
were killed, and a third received slight injuries. An inquest 
on the bodies of the two men was held at Greenwich on 
Wednesday. Evidence having been given by the manager 
and others, the jury returned a verdict of “ Accidental 
death,” and added a rider that boilers whilst being cleaned 
ont should be disconnected. _ 


. Theta - Phi Chart.— We have received from Messrs. 
Albert Frost & Sons, of Ragby, a copy of Captain Sankey’s 
Theta-Phi Chart, which embodies in graphio form the pro- 
perties of steam from 100° to 400° F. for the purpose of the 
thermo-dynamic investigation of steam engine performance. 
These charts are sold at 38. each. They are clearly printed, 
and may also be had mounted, and at a reduction for 
quantity. | | 


. 


Stretford Electric Lighting.—On Tuesday the Council 
resolved to appoint Mr. R. P. Wilson, of Westminster, at а 
stated fee, to advise as to the various schemes relating to the 
supply of electricity. 


Bedford Telephones.—The Town Council on Wednesday 
resolved to apply for a telephone license. Pd 


| Obituary.—The death is announced, at the age of 60 
years, of Mr. Thomas Moore, of Northwich, a director of 
the Northwich Electric Light Company. 


The Heilmann Locomotive.—The Revue Internationale 
de Electricité comments very шн upon the last 
Heilmann engine now running on the Paris-Havre line. Par- 
ticular note is made of the easy running and freedom from 
vibration, which is very creditable to a colossus of 120 tons 
weight. We look forward with interest to farther reports. 


Electric Motors in Shipyards.—It is stated that a full 
equipment of electric motors is being put down at the yards 
of Sir James Laing & Sons, at Sunderland, for driving the 
machinery. | ; 


Manchester Trams.—The City Council on Wednesday 
decided, after cont idering an exhaustive report by a special 
committee, to adopt the overhead wire system for working. 


the municipal trams. The Council also a*cepted а recom-. 
mendation to abolish all meter charges, which means a loss 


on revenue account of £2,000, per annum, 


„ 


— 
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CITY NOTES. 


The Cuba Submarine Telegraph Company, Limited. 


Tam directors’ report for the half-year ending June 30th, 1808, to be 
presented at the meeting to be on November 28rd, at Winchester 
House, H. O., says i— 

The directors beg to submit, duly audited, the balance-sheet and 
accounts for the half- ed June 90th last. From these it will 
be seen that the total receipts amount to 298 504 < 8d., and the 
gross expenditure to £8,091 11s. 8d., leaving a sum of £25,412 11s, 5d., 
which, added to the balance cf 23, 254 8s, 11d. brought from the last 
account, Jeaves £28,667 Os. 4d. at the credit of revenue account, The 
traffic receipts show an increase of £7,916 13s. 1d. as compared with 
the corresponding pericd of last year, which abnormal amount is 
mainly due to the continuance of the ineurrection, followed by the 
Spanish-American war. The sum of £15,553 8e. 10d. has been added 
to the reserve fund, which, sfter deducting £7,550 15s., the balance of 
ccst of the Manzsnillc-Santisgo cable, and £4,002 182, 100. for cable 
yepaizs, now stends at £110,000. The dividend on the pre ference bares 
will absorb £3,000, and leave £10,113 11s. 6d., ont of which the directors 
recommend the payme nt of a dividend att he rate of 6 percent. per annum 
enda bonus cf Le. per share on the ordinary shares, both free of income- 
tax, the balance, £3,713 110. 60., being carried forward to the current 
balf-year. The cable between Manzanillo and Bantisgo was success- 
fully completed in February last, and the brcken Cienfuegos-Santiago 
section joined up at Cape Orvs, thus restoring the communication 
between Cienfuegos and Santisgo by the 1881 cable. The directors 
regret that, owing to the operations of the war, ccnsiderable damage 
was done to the company's property, but the board are pleased to 
report that since the ter tion of hostilities ihe broken cables have 
been repaired, with the exception of the Cienfnegos-Ossilda section, 
and the 1891 cable between Cienfuegos and Batabano, which will be 
put in order as soon as possible, Notwithstanding these interrup- 

ons, the directors are glad to state that the through communication 
has been continuonsly maintained, the staff remaining at their posts 
under very trying circumstances. The retiring diseotor is Mr. 
Alexander G. Low, who, being eligible, offers himself for re-election. 
Mr. Jobn Gane, the auditor, also retires, and offers himself for re- 


The Western and Brazilian Telegraph Company. 


Tun thirty-sixth pres! Eae meeting of the shareholders of this 
company was held on y last at Winchester House, Mr. W. B. 
Andrews presiding. 

The CRAIBMAR, in g the adoption of the report, said that 
at the corresponding pericd last year he was obliged to lay on a little 
black paint. It was indeed tbe very worst period that they had had 
` to suffer under, and things were not at all wearing sn os of 


cheerfulness, but although the accounts came out ba he was 
enabled to feast the shareholders а little bit upon He told 


them that the revenue was continuing to increase the expenses 
were continuing to diminish, and, therefore, they went away in a 
comparatively cheerful state of mind. He was pleased to say tbat 
their forecasts in both cases had turned out to be correct and the 


ble 
with £59,754, an 
to that they were 
fortunate to have received some £10,600 from the Platino Company 
in the half-year against £11,000 for.the whole of 1897. The expenses 
showed a satisfac diminution, шет having amounted to £39,376 
against £44,075, a decrease of £5,199. The decrease was mainly in 
shipping, and in spite of the bigher price of coal and the ship bein 
more at sea; the great point being that at the correspondin pert 
they bad ships ор hire, whescas this half-year their own sbip bad 
done the whole cf the work. After deducting the expenses they 
brougbt forwerd a balance of £38,316, and, adding the amount 
brought forward— 21,493 and the £10,169 received as dividends frcm 
the Platino Company, they bad a total of £44,914. From that 
balance they had to deduct debenture interest, £8,014; debenture 
redemption fund, £1,078; amount added to reserve fund, £8,000; 
income-tax, £2,016; altogether £19,196, which left £25,777 and 
enabled them to recommend a dividend of 5s. per share and to carry 
forward a balance of £1,427 for the benefit of the coming balf-year. 
When they remembered that at the corresponding half year they 
had to withdraw £7,5C0 from the reserve fund in order to 
enable them to declare a dividend of 3s. per share, whilst this half 
they had бе. per share, and added £8,000 to the reserve, he thought 
they would agree that it was not a bad outcome, and that it fully 
justified the sanguine anticipations that he indulged in. They were 
aware that the requisite number of Western and Brezilian shares 
having been sent in for exchange for Brasilian Bubmarine shares, the 
agreement between the companies had become operative. As they 
knew that agreement was not for an amalgamation, but was confined 
to what promised to be a very succesful effort to unify their 
interests. The independent organisation and working of the com- 
ies under their concessions and their obligations remained 
dentically the same, and in order to secure the objects that they bad 
in view, vis., the harmonious working of the undertakings for a 
common end, recourse bad been bad to similar measures to those 
adopted in the case of the Platino Company. He supposed on 
account of his seniority be had been appointed chairman of the 
Western Company, and in carrying out the arrangements they had 
endeavoured to make ss little alteration as they possibly could, while 
identifying as closely as possible the three companies. It was rather 
early days, of course, but still they had had some actual experience 
of the results that it was anticipated would accrue from the homo- 


geneity of management and working, and that experience encouraged 


Hen іа бе скоко и FF 
panies wor together would be a secure п 
Pa regarded service, while at the same time it would be advantegeous 
to the shareholders. 

Lord В. Н. Browns seconded the motion. 

dome discussion ensued on tbe Lg migra of a sharebolder, that 
the preference dividend should have increased, and a smaller 
amount added ое reserye fund, bat eventually the report was 
адор ously. найды | 


Potteries Electric Tractién Company, Limited. 


"Тат is a subsidiary company of the British Electric Traction Oo., and 
hes been formed with as capital of £4C0,C00, divided into 20,000 
5 per cent. preference of £10 each and 20,000 ordinary shares of £10 
each. It is to undertake a large scheme of electric tzam- 
s in the district, some 88 miles in extent, which 
embraces the control of tramways owned by the North Staffordshire 
Tramways Oo. and tramways in the boroughof Longton. The former 
system is being converted for electrical working. The debentures, 
в, console, rights, and interests are being trensferred by the 
parent compsny for £152 410, payable by 6,666 ordinary shares and 
the remainder in cash. The purchase price includes £91,992, being 
actual payments to September 15th, 1898, so we may fairly assume 
the balance of £61,018 represents profit to the vendor company. It 
is estimated that the net profite, t depreciation, will be £40,000, 
but if the company exercises its right to call up its £200,000 of 
debentures, which in two years will probably be necessary, we are 
afraid debenture interest and depreciation may leave a limited 
amount to be divided among ordinary shareholders. 


The Yorkshire House-‘o-House Electricity Company, 
Limited.—An extraordinary general meeting of the members of the 
Yorkshire House-to-House Electricity Oompany, ене, will be 
held at the registered office of the company, 1, tehall Road, 
Leeds, on Monday, November 21st, 1598, at 2.30 p.m., when the 
directors will submit for the consideration of the members an agree- 
ment which had been provisionally arrived at between the board and 
the 8 of Leeds, with the object of settling the terms on 
which the Corporation are to be entitled to put in force the power 
conferred upon them by the “ Leeds Electric Supply Order, 1891," of 
becoming the purchasers of the company's undertaking. The agree- 
ment may be seen on application to the oE pany solicitors, Messrs, 
Nelson, & Nelson, 4, South Parade, Leeds. 


Stock Exchange Notices.— Applications have been made 
to the Stock Exchange Committee to appoint a special settling day 
in and to grant a quotation to the Great Northern and City Railway 
Company—4 per cent. preferred crdinary or class “А” shares of 
410 each, and D per cent. deferred ordinary or class "B" shares of 

10 each. 


The Edison & Swan United Electric Light Company, 
Limited.—This company has this week made an issue of £150,000 
4 cent. debenture stock, being the balance of а total amount of 
£850,000 authorised by resolution of the shareholders dated Novem- 
ber 24th, 1896 The London Trust Company, Limited, was anthorised 
to cffet tke stock for subscription at 99. 


: * 


TRAFFIC RECEIPTS. _ 


The Blackpool and Fleetwood Tramroad Com —The receipte for the week 
раш November 19th, 1898, were £229 Ths. M. aggregate to date, £19,906 
1 , 


The Bristol Tremways end Carriage Limited.—The for the 
week rr» November llth, 108 Peng 159 182. lien diae 
period, 1807, 29,496 2s. 11d. ; increase, £109 18s. 


The DIT ana Bonth London Raljway Oompany.—The receipts tor the week end 
1 je, rer! were — 1 i Кн ҮЙҮҮ 14th, 189f, 
; decrease, Н recel or -year, 1808, ; corresponding 

period, 1891, 218,661 ; inorease, £699. Miles open, 35. 
the week 


The Dover Corporation Electric Tramways.—The receipts for 
ending November 19th, 1898, were 2161 188. 44.; week ending November 
18th, 1897, £98 8s.; increase, 268 10s. 4d.; total receipts to date, 1908, 
47,502 За. 10d. Miles of track орев week ending November 19th. 8; 
week ending November 18th, 1897, 9. Car miles run week ending Novem 
12th, 1898, 4,306; week ending November 18th, 1897, 1,902. Number of cars 
week ending November 12th, 1898, 11; week ending November 18th, 1897, 5. 


The Dublin United Tramways Company.—The receipts for the week enang 
November lith, 1808, Were ag follows:—D. U. T. Co., horse cars, £2, 
ls. 94. ; ditto, electrlo Cars, £858 Os. 8d.; D. 8. D. Co., electrio cars, £788 
17s.; total, £8,481 8s. 10d; corresponding week last year—D. U. T. Co, 
borse cars, £2685 138. lld.; ditto, electrio cars, £87 4s. 80.; D. 8. D. Oo, 
electrio cars, £411 155.; total, £8,064 188. 7d.; increase, 2846 15s. 8d.; 
aggregate to date, £79,599 9s. 1d.; te to date last year, £78,187 
JÓs. 11d.; increase to date, 26,144 18s. 2d. orked :—The Tope. open is 
18 miles electrically, 81 miles by horses, ag against 8 miles electrically, 
and 84 miles by horses, for the corresponding period last year. 


The Halifax Corporation Tramways Company.—The receipts for the week 
ending November 9tb, 1898, were £938; total receipta to date, 1898, from 
June a £5,174. Miles of track open, 84. . Car es run, 3,533. Number 
of cars, 10. 


The Liverpool Overhead Railway Compeny.—The receipts for the week enétrg 
November 18th, 1808. amounted to 41456; corresponding week last yean 
21.288; increase, 2158. 

The South Staffordshire Tramways Company. The receipts for the week end 
November 11th, 1498, were £660 15s. bd. ; week ending November 13th, 1897, 
£597 198. 8d.; aggregate receipts for 45 weeks, £28,547 11s. 11d.; last year, 
£28,729 10s. 11d. 

The Western and Brasilian Telegraph Company, Limited.—The 
the week ending November llth, 1898, after 5 — 1 
gross receipts payable to the London Platino- 
peny, Limited, were £8,124. 


* 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


ы Bubject to Founder's Shares. 
1 Unless otherwise stated all shares are fully paid. 
‘Dividends marked § are for a year 


| Dividends 
the aster 


1 


= 
E 


t 


` + Quotations on Liverpool Stock ok Exchange. 
id in deferred share Ix one being n used as арар 
one year and the first part of Ше next. 


or Dividends for Closing Closing during 
dnx: Share the last three years E Novi. | "Nov. toy 
1895. | 1:96. | 1897. | Highest.| Lowest 
African Direct Telegraph, 4 95 Debs. s 85 .. | 100 4 $ 100 —104 |100 —104 ie , 
Amazon Telegraph, shares jas bier =. сй ..| 10 5— 6 34— ys : 
Do. do. 5 Y Debs. Red. wis € . | 100 92 — 95 92 — 95 . ass m 
Anglo-American Telegraph ... .. .. ... . Stock £2 9s £2 133, 3 9 | 61 — 64 | 63 — 66 64 | 62 
Do. do. 6 95 Pref. ers. e Stock £4 18:25 68 6 1124—1134 114 —115 116 | 114 
Do. do. Deferred... ue . Stock e М 141— 143 | 154— 157 154 | 1492 
Brazilian Submarine Telegra ..| 10) 7 7 7 154— 153 | 154— 154 154 153 
Do. do. ey Debs. 2nd series, 1906 100 | 6 see .. 111 —115 111 —116 ie is 
Chili Telephone, Nos. 1 to 44000 m ‚з daa í 5 | 4 4 & 4 Ф 24— 84 " isi 
Commercial Cable | $100 | 7 8 8 % 1180 —190 |180 —190 - » 
Do. do. Sterling 500 year 4 96 Deb. Stock Red. Stock js .. 104 —106 |104 —106 is gee 
Consolidated Telephone Construction and TEE 10/- | 14 2 Ф bai Йй Та — +t aes is 
Cube Telegraph ... Wo" NS ue to 10 | 8 8 7 81— 94 10 — ıl 10% | 10 
Do. 10 y 4 Pref. шуо о ошо о ошо... 10 10 10 10 18 — 17 164— 174 174 | 16H 
Direct Spanish Telegraph ... aa 5 | 4 4 4 4— 65 4— 5 ju in 
Do. do. 10 95 Cum. Pref. T 5 10 10 10 10 — 11 10 — 11 “as " 
Do. do. 44 % Debs., Nos. 1 to 6,000 .. 50 43 44% | 44% 104 —107% [10% —107% % a3 
Direct United States Cable .. 20 | 24% | 2370 |... | 113— 12 114— 12 12 | 1M 
Direct West India Cable, 44 95 Reg. Deb. ivi 100 Ө . | 101—104 101 —104 108 
Eastern Telegraph, Ord. D. A s Stock TD .. 172 —177 |172 —177 176 152 
Do. 34% Pref. Btock Lis s 100 sie *. 104 —107 104 —107 106 | 104} 
Do. I Certs., 50 95 paid E ды —— .. | 52 — 56 53 — 56 ves м» 
Do. Debs., repayable August, 1899... | 100 | 5 6 5 % 100 —103 . 1101 —104 ius wes 
Do. A Mort. "Deb. Stock Red. . Stock 4 4 4 % 124 —128 |124 —128 12; 1253 
250,000 | Eastern 28 (4 Australasia, and China Telegraph 10 7 7 7% | 174— 17} | 174— 173 171 1718 
Do. 5 Aus. Gov. Sub.) Deb., 1900, red. ann. 
T OM ere 649, 3, 76.—4.326 100 15% 15% 5 * 100 —10 100 —104 |102 |... 
Do. do. Bearer, 1,060— 8,975, 4,327—6, 100 | 5 5 Ф 5 & 101 —104 [101 —104 i ie 
Tx Do. 4 % Deb. Stock ЭР Stock 4 4 4 125 —129 125 —129 T " 
astern and South African Telegraph, 5 % Mort. Deb., sie Е ЕЕ 
1900 red. апп. drgs., Reg. Nos. 1 to 2,943 i 100; 5% |5 . 100—104 100 —104 e 
Do. 156: до. to bearer, 2,844 to 5,500 | 100 | 6 6 . 1101 —104 1101 —104 ei “a 
Do. 4% Mort. Debs., Nos. 1 to 3, 000, red. 1909 100 | 4 4 .. |102 —106 102 —105 vs i 
Do. 4% Reg. Mt. Debs. (Mauritius Sub. * 1—8, 000 25 4 4 .. 102 —105% 102 —105% | ... n 
Globe Telegraph and Trust s ..| 10 | 4 4 44 12 — 124 | 12 — 124 124 | 123 
Do. do. 6%, Prof. |... .. | 10|6 8 6 164— 17 | 164— 17 1618| 1608 
Great Northern Telegraph, of 8 10 10 10 10 285— 204 | 284— 294 ses & 
Do. do. do. do. 5 % Debs. ... | 100 5 5 5 100 —103 [100 —108 T wee 
Halifax & Bermuda Cable, 44% Ist. Mt. Dbs., w'n. 1-1, 200, rd. 100 | ... | ‘++ | -se 101 —104 101 —104 m in 
Indo-European Telegraph  ... e 25 10 10 10 63 — 66 54 —57 66 | 55 
London Platino-Brazilian Telegraph, 6 26 Debs ..  ..|100|6 6 6 109 —112  |109 —112 е iss 
National Telephone, 1 to 484,6 x. UNE. dé» фе 5 53 53 6 54— 53 — 64 58 5А 
Do. 69, Cum. let Pref. ... . 10 6 6 6 12 — 14 12 — 14 13 12i 
Do. 6 T: Cum. 2nd Pref. ... 10 | 6 Ф 6 6 12 — 14 12 — 14 135 | ... 
Do. Non-oum. 3rd Pref., 1 to 250,000 | 5 5 6 & 5 51— 53 53— 53 588%. 
Do. f 3i 95 Deb. Stock Red. Stock; 34% | 34% | 84 100—103 |100 —106 1024 | 1014 
Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1 | 5 5 5 1— 2 — Коз ее 
Pacifio and European Tel., 4 Ф Guar. Debs., 1 to 1,000... | 100 | 4 4 4 105 —108 105 —108 тА 
Reuter's ... iei РРА ids sat aes 8.6 6 5 7— 8 7— 8 ped sa 
Submarine Cables Trust iss 905 wae (ss e.» jCert.| ... ee .. 1183 —188 |133 —138 136 one 
United River Plate Telephone T" jae T 5 4 5 6 * 41— 42 41— 4i "C T 
Do. do. 5% Debs. ... T .. Stock 6 э .. 103 —106 |103 —106 pai ss 
West African Telegraph, 5 % Debs. . 100 5 5 15 Y 99 —102 | 99 —102 ET E 
West Coast of America, Nos. 1—30, 000 and 53, 001—538, 008 24 | ... T" n2 + 1d i— yes ecc 
Do. do. 4% Debs., 1—1 ,500 gua. by Brax. Sub. Tel. | 100 | ... et .. |104 —107 104 —107 vs is 
Western and Brazilian Telegrapbp ... 15 | 8 2 & 84% 121— 12} | 124— 123 128 | 12j 
Do. do. do. 5 95 Pref. Ord. ... : 74 5 5 5 8 — 84 8 — 84 oat P 
Do. do. do. Def. Ord. iss 74) 1 nil i 4 — 4i 4 — 4i dik) oe 
Do. do. do. 4 * Deb. Stock Red. ... Stock iu .. |107 —110 |107 —110 J084 | 107 
West India and Panama Telegraph . ..| 10| £4 1 Ё li— 13 li— 19 wes sia 
Do. do. do. 69 Cum. lst Pref. ..| 0 16 6 6 91— 9} 94— 10 е T 
Do. ` do. do. 6 % Cum, 2nd Pref. . 10 6 6 6 7— 9 7— 9 са sse 
Do. do. do. 5 % Debs., Nos. 1 tol ,800 100 | 5 5 5 106 —109 |106 —109 a n 
Western Union of U.8. Telegraph, 6 95 Ster. Bonds 100 | 6 % |6 6 98 —108 98 —103 > ese 
: . ELECTRICITY SUPPLY COMPANIES. 2 
80, 00 оаза Cross and Btrand Electricity Bupply at Pn 5 5 6 % 7 % 11 — 12 :114— 123 12 - 
20,000 do. do. do.  4j9,Cum.Pref.| 5 6 — 6 — 6 | .. |... 
84,000 “сано Electricity Supply, Ord. 5 5 Ф 5 & 6 8 — 9 8 — 9 81 88 
60, 000 Do. do. do. 44 96 Deb. Stock Red... Stock 595 44 44% 113 —115 |118 —116 sts ses 
50,000 | City of London Electric Lighting, 1 85 40, 00190, 000 10 5 7 9, 10 % | 234— 244 24 — 25 24% 94 
10,000 Do. Ord. Nos. 90,001 to 100, 00 10 sa е: sis 23 — 24 234— 244 Тэ» MT 
40,000 Do. 69 Cum. Pref., 1 to 40,000 .. 10 6 Ё 6 d 6 d 154— 1 154— 1 15$ |... 
400,000 Do. $ deb. Stock, Sorip. (iss. at £115) ‘all paid TEM 5 5 127 — 182 |127 —132 sis а; 
30,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—30,000 | 10 | m: nil | nil | 124— 133 | 124— 184 "m = 
10,000 Do. do. do. Nos. 30,001 to 40,000 £8 paid. 10]... ata 9255 10 — 11 10 — 11 -— "e 
20,000 Do. do. do. 6 % Pref., 40,001—60,000 | 10|6 %|6% 6 95, | 144+ 154 | 144— 154 | 152 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17, 400 . БЛ za 2. 5 5 — 54 5 — 53 eT "А 
15,661 | House-to-House Electric Pk Supply, Ord., 101 to 15, 761 5 — — 4 9 — 10 9 — 10 94 is 
12,000 Do. 796 Cum. Pref.. 5 7 5 7 7 94— 104 93— 103 gists, 
110,000 | London Electric Supply m А Limited, Ord. 885 2 ч us - 34— 4 841— 4 isk Wi 
48,050 Do. do. 6 % Pref. sE а E m 61— 6ł 64— 6i sal sis 
62,400 |*Metropolitan Rloctrio Supply, 101 to 62,500 10 4 . 5 / 6 V | 154— 163 | 16 — 17 17 | 164 
220, Do. 44% First Mortgage Debenture е Stock. wee | HG | 4495 44% 117 —121 117 —121 vo 
6,452 | Notting Hill Electrio Lighting 10 2 4 / 6 ＋ 115 — 16 |15 — 16 154 154 
81,980 *St. James's and Pall Mall Electric Lignt, ота. 5 72 Dg 144% | 16 — 17 164— 171 1798 17 
20, 000 Do. do. 7% Pref., 20,081 to 40,080 5 7 * 7 ce 9 — 10 9 — 10 91 9 
50,000 Do. do. 4% Deb. Stock Red. wee Stock) ... E! 105 —108 105 —108 s 
65,000 | South London Electricity Supply, Ord., £3 paid ... 5 | To 182 es 23— 3 21— 33 2M aus 
| 79,900 | Westminster Electric Supply, Ord., 101 to 80,000 5 7 5 9 25; 1225, 15 — 16 16 — 17 161523 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Stock Business done 
Issue. Реге the last three years. ov. Och. ov. 16th NC ac 
. 1895. | 1896. | 1897. Highest. Lowest. 
60,000 Aluminium A” shares, Nos. 1—60,000 ... si ste F Pis 21— 3% 21— 33 81 | 
90,000 Do. 4} % let Mort. Deb. Stock Red. — ... Stock s . | 94 —100 94 —100 "M Mem 
36,000 British Electric сна. Gum. Pu ‚Боо 10} .. | .. | .. | 16h— 173 161— 17 | 174 17 
o. o. 6 um. 80, 00 —40, 
90,000 | Brush Elec]. Enging., Ord., 1 to 90, O00 ses 8| 235 nil | nil 14— lj lj— 2 lj 
90,000 Do. do. Noe gum A Pref. , 1 to 90,000 2| 8 nil 4 2 — 2} 21— 2 21 
125,000: Do. do. 44 7 2 eb. Btook e. (Stock) ... А .. |109 —118 109 —113 
60,000 Do. do. and! Deb. Stock Red. ... Stock vis . . 1102 —105 |102 —106 sp 
20,000 | Callender's Cable Construction shares, Nos. 1—20,000 ... 5 E. du 94— 104 94— 10} 92 
90,000 Do. do 44 % 1st Mort. Deb. Stock Red. Stock ЗЕР .4 |110 —118 110 —118 А € 
35,250 | Central London Railway, . Bhares d TT e. | 10| .. Vis we | 10 — 103 | 10 — 103 103 | 10 
178,808 Do. do. do. £6 paid wel JOP x 85 xis 52— 61 b53— 6} 63 
61,088 Do. do. Pref. half-shares £1 paid raum 8 bis 11— 1 11— 12 14 
71,447 Do. do. Def. do. £5 paid ... 44— 44— 5 44 
630, 000 City and South London Railway  .. Stock 14% lA 14% 69 — n 69 — 71 694 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £4 pd. 10 34— 84— 4 А 
82,098 penne Co., icy 5 555 8 |: 2: 8 i 14— 2 14— 2 
о. 5% 1st Mort. Reg. ebs., to 48 o 
82,850 £100, and 901 to l ,070 of £50 Red. eee woe eee eee 91 — 96 91 — 96 TI eee 
99,201 | Edison & Swan Utd. El. Lgt., “д” shares, £8 pd. 1t0 99, 261 5 5 6 21— 232 2 — 9 254 .. 
17,189 Do. do. do. “А? Shares, 01—017,139 | 5 5 i 6 $ 4— 6 4— 6 sag 
194,028 Do. do. do. 4 95 Deb. Stock Red.. 100 | ... M .. |100 —102 99 —101 iss 
110,000 | Electric Construction, 1 to 110,000 ... iss 2| 5 6 6 28 21— 2i 25 
25,000 Do. do. 7 % Cum. Pref., 1 to 25, 000 .. 2| 7 7 7 83 8j 8 
111,100 Do. do. 49% Perp. lstMort.Deb.Btock  ... |Stock T ws *. 105 —107 105 —107 Я ; 
91,106 Elmore' 8 Patent DOpper Depositing, 1 to 70, 0000. 2 |... e S { i o Я 
07,275 | Elmore's Wire Manufacturing, 1 іо 69,885, issued аё 1 pm. 2, .. m ТЕЎ n i 4 ee T 
9,6001 | Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ..| 10 | 104 7 7 10 — 12 10 — 12 - ii 
12,500 | Henley's (W. n Telegraph Works, Ord. .. jn ..| 10 | 8 10 12 204— 214 | 20 — 21 203 | ... 
8,000 Do. do. 7 Y Pref. >... 10| 7 7 7 18 — 19 18 — 19 T N 
50,000 Do. do. do. 4% Mort. Deb. Stock... Stock 44 4 449110 —116 110 —116 1132 | ... 
50,000 | India-Rubber, 3 and Telegraph Works ... | 10 10 10 10 22 — 28 22 — 23 22H 24 
о " Do. FA oe т W 4 Ф lst Mort. Debs. | 100 | ... sis iss 107 —106 [102 ioa 1054 
»500 verpool Overhead way, -— "T бев «| 0 | 2 2; 8195104,— 1 R- 10 Р i» 
10,000 | Do. do. Pref., £10 paid as ..| 10 5 | 6 55 154— 165 1 16 | m 
87,850 | Telegraph ee and Maintenance sae 12 | 15 % 15 15 87 — 41 87 — 41 39 | 38 
150,000 Do. do. 6 15 Bonds, red. 18% 100 | 5 b 5 451104 —107 |104 —107 dis 
540, 0001 Waterloo and cit Railway, Ord Btoc 00 1... 6 .. 1106 —111 1107 —112 110} 


t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
Dividends marked § are ior a year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Eis (ue m Electric io Supply, Ordinary £5 (fully paid) 104. National Electrio Free Wiring, 10s. paid, - · 
British Aluminium, Ordinary, 10—12; 7 Y Pref., 11— Smithfield Market Electric, 8—4. 
House-to-House, 44% Debentures of £100, 105—108. eT. ders £10 (fully peid), 14. 
Kensington and Knightsbridge Electrio Lighting, Ordinary ot ee Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
£5 (fully OD 18—14; Ist Preference Cumulative 6%, 25 paid, 78—84. Dividend for 1896—6%. 
(fully Gabe 8 pct Debentures, 106—108. Dividend, 1897, 
hares 1095. 
8 * Birmingham Share List. Bank rate of discount 4 per cent. (October 13th. 1898). 
MARKET QUOTATIONS, Wednesday, Novei November 16th. 
lInorease or Increase of i 
CHEMICALS, &c. This week. | Last week, 55 88 | METALS, &c. | This week. | Last week. Decrease. E 
a — ^ Ae T .. per сиё, | JE | 5/- | * b Aluminium Wire, in ton lots. per ton | £224 | £224 E 
a - ee ++ per owt. | 22/- 22/- T b Bheet, in ton lots... per ton £191 | £191 ee | 
S » ri rex . гә S per owt, 82/- 82/- Ti c Brass (rolled metal 2" to 12") basis per 1b. d. | а, E ji 
а W Bulphuric i 5 S рег owt. 5/6 5/6 vé : „ Tube (brazed) .. per Ib, d, d. - | 
a Ammoniac, Sal S рег ton 87/- 87/- - » Wire, basis қ: per lb. d, d. v^ ИЕ 
а Ammonia, Murlate (grey) .. per ton £19 £19 T f Ebonite Rod T T „ per lb. 8/. | 8/- АК { 
а st (white) .. perton | £96 £26 + ‘ s Bhat C. usa «we perk. 5j- | 5/. ч | 
a Bleachin powder M +» per ton £6 15 £6 15 * 9 Copper Bars . рег ton £61 #65 £2 ino. ae 
a Bisulphide of Carbon .. . per ton | £15 | £15 2 g „ Wire (basis price) „ per lb. Sd. | Sd. - 
a Borax "E T . per ton £14 108, | 414 10s, =a 2 „ Sheet +» per ton £67 | £65 £2 ine. b 
а Benzole (90 5/ di ve ae .. per gal. | 7/- 7/- M 8S "a Bed we Ps „ per ton £01 £65 £2 ine, А 
а » (50, 90' 5 T .. per gal. 5/6 5/6 | n German Silver Wire per lb. 1/6 1/6 - { 
a Copper Sulphate .. s .. perton | 418 108. #18 108, h Gutta-percha, fine 88 per lb. 5/6 5/6 vá i 
a Lead, Nitrate Só .. рег ton 429 108. | 223108. | hIndia-rubber, Para fine .. per lb. | " в forw' а 4j- forwa 14d. dec. ' 
а „ White Sugar "e .. per ton £80 10s. #80 10s. é Iron, Charcoal Sheets .. .. per ton | T e 
a „ Peroxide .. s per ton £27 10s. | £27 108. aa i , Pig (Cleveland warrants) per ton 43) m 1/5 inc. 
a Methylated Spirit . per gal. 2/9 | 2/9 45 1 „ Fiorgings, according to sine per ton * pm | 9 11 oe 
a Oa Solvent (00° % at i , Scrap, heavy per ton 45/- | 
160° С per gal. 5/6 | 5/6 90 i , Wire galvanised No. 8 per ton £815 | ^ 15 e 
a Potash, Bichromaie, in casks.. per lb. | Bid. 81d. | ee g Lead, English Ingot .. .. рег ton 418 126 | 41810 2/6 inc. 
a > Caustic (75/80 %) „ per ton 424 424 Р © Sheet .. per ton £14 12 6 £21476 5 inc. 
a = Bisulphate * .. рет ton £35 £85 y: 1 Mica (uncut slabs 8“ long). per Ib. 6/6 | 5/6 | 1-ino 
a Shellac . 6 .. рег cwt. 65/- 65/- E | mManganin Wire No. 28.. .. per lb. 8/- Bj- T- 
a Sulphate of Magnesia oF .. per ton £4 10 £4 10 A | gMercury .. БА а . per bottle £7 9 £79 (à 
a Sulphur, Sublimed Flowers .. рег ton £6 10 €6 10 Ls | oPlatinum .. per oa. £2176 | 2216 1/6 inc. 
a = Recovered T „ per ton £5 10 £5 10 T i Steel, Magnet, ‘according to | 
н Lump .. .. per ton | £b £5 | ac | description T Es per ton From #15 | to £40 
Boda, Caustic (white 70 9. lg .. perton £8 15 £8 15 ca i Steel, Magnet, in bars Е £58 | £58 à 
а „ Crystals .. рег ton £8 £3 T | g Tin, block .. З — .. рег ton £85 10 £86 to £87 dec. А 
а „ Bichromate, casks „ perlb.| 8d. 8d. "E g » 100 .. à per lb. 1/8 1/4 Id. dec. | 
| n „ wire Nos, 1 to 16 per Ib. 1/4 | 1/4 ee і 
| j Yarns, Cotton, Single 101b, bundles pr lb. А 63а. $e А 
„ Flax, 6 or 8 lea. per lb, 81d. " : 
j 9 Hemp, 8 ply 10 Ibs... per Ib. А 854. 
JI nm „ Russian, 10 Ibs. per lb. 44d. 44d, 
j » Jute, 180 Ibs. rove .. рег ton £12 £13 
| j Manila, 24 thread .. per ton £30 | #30 | 
— etA] к Zinc, Sheet (Vielle Montagne bnd.) p.t.| £29 10 £99 10 | 
a Quotations applied by Messrs. G. Boor & Co. { ä Wenne by Messrs. Bolling & Lowe. ! 
b РЕ а e British Aluminium Co., Ltd j " He C. Yeo & Co. 
e ʻi » » Mess Thos. Bolton & Sons. * " » : 6 Ashby, Limited, 
4 » н 1 t 50 ," э " Wake & Co. 
e 90 " n в [I] н » n W T. G & Co., Ltd. 
f " " n The India- Rubber, G.-P., and Teleg. Works Co Lid ^ Se i ^ & Sons. 
f " » n Messrs, James & & Shakspeare. e n " Johnson Matthey & Oo., Ltd. 
| Т н " n Jackson & Till, 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


“Rorarony CONVERTERS.” By Prof. BrLvamus P. ТномРвон, О.Во., 
F.R.S., Vice-President. (Paper read November 10th, 1898.) 


Bo much interest is concentrated at the present time upon the trans- 
mission and distribution of electric energy for motive and locomotive 
tention may alge е 


in one form into an Mr mn of electric energy of some other form. 


into an alternating frequency. 

In the following table of the principal conversions which may thus 
be accomplished, c stands for continuous current, 41 for alternate 
current of single-phase, a, for two-phase, A, for three-phase, 


1.—0 to с at higher or lower vol 
2.—41 $0 41 ” "oc 
9.—44 to A4 » n 
4.—As to As s ý 
5.—0 to 41, or 41 to С. 
6 —0 to Ag, or 42 to С. 
7.—0 to As, or 4; to C. 
8.—41 to Ag, or 42 to А]. 
9.—41 to As, OF Ag to Aj. 
10.—42 to А», OF As to 43. 
11.—4, to 41 of different phase. 
12.—41 to д; of different frequency. 


3 stationary 
y a suitable combination of 


S. s 


apparatus. From the above list there have been omitted 
ible cases of conversion, as, for example, that of a current 
at fixed voltage, but of varying amperage, to a current of 


at varying voltage.. 


into alternating 

The importance which such 

electrical industry arises from several causes. Long distance trans- 

mission, with its corollary of the employment of high voltages, has 
service alternating carrents. The development of 

the electric tramway with continuous current motors has called for 


lighting station at Cassel, w the high voltage alterna 
mission was effected by the use of phase alternators 
and the town distribution by uous current dynamos coupled to 


Ё 
| 
i 
| 
Ё 
{ 
T 


[H 
f 
B 
| 
| 
3 
3 


current. As only one field magnet and one 
obvious economy of mate- 
h no FT E it 
universal application, vantage of effect- 
a considerable increase of efficiency as well a an economy in 


[m 
HIE 
ji 
ini 
FEL 
A 
ч 
j 


ths ip coming primary cement asd to 3 our- 
tent. Ein Ui malina type of machine which is the main subject 


of the t discussion, and which is called par excellence & rotatory 


oon verter. | 

At this point it may be convenient to drop the adjective “ rotatory,” 
and speak simply of converters, leaving the term “ transformer " to 
TG acre dear 


rated in the following table. The figures in the second column 
relate to the angles between the points qn the winding at which. 
the slip rings ave connected for the simple case of a bipolar 
machine. | 
TABLE П 
| г 5 „заа. 

No. 

of slip | Angle. Possible service. 

rings. 


— — 


180° | Single-phase. 
12° | 3 single-phase in ternature = “three-phase.” 


2 
3 
4 
| phase. | 

b 72° | 5 single-phase in quinature = “ five-phase.” 

3 single-phase in ternature = three-phase with sepa- 
6 rate leads, or 6 single-phase in successive sexature 

= “gix-phase,” or 2 three. phase in sexature. 

7 513 | 7 single-phase in septature = “ seven-phase." 

4 single-phase in successive octature =" four-phase " 
with separate leads, or 8 single-pbase in successive 
ootature = eight- phase, ог 2 two-phase in 
octature. | 

3 three-phase in monature, or 

9 single-phase in successive nonature = “nine-phase.” 


$5° 


g | 47 


The general principles of conversion from polyphase to continuous 
currents, or vice versd, are well known. The relation between the 
respective voltages on the alternating current side and the continuous 
current side have long ago been investigated, and expressions for 
their values in the several instances that may arise have been given 
for those cases in which it is assumed (a) that the alternating currents 
are simple sine functions of the time, and (>) that the magnetic flux 
is buted as a sine function in space with respect to the peri- 
phery of the armature. Calculations for the voltages of two-p 


„бы on April 27th, 1893. For the purpose of stad such machines 
dered either as used to convert continuous currents 
, от as converting alternating into 5 


instance of the converters prof F 

alternating, and applying . в res © several cases, 

we obtain the following 1 40 value. live take the continuous 

currents as being supplied & constant pressure o 

(hs voltmeter readings at the alternate current side will be as 

follows :— 

le between N t vi Vol Vol 
Жаша | “connections | шш | mao ee. 

2 180° Single-phase 7071 
3 120° Three-phase 6123 
4 93° As two-phase 70°71 
4 290 As four - hase 50:00 
6 €0° As three-phase 61:23 
6 60° As six-phase 95:35 


A very complete discussion of the voltage relations, with formula 


applicable to the cases of open-coil windings as well as of closed-coil 
windings, was given by В. M. Friese in the Hicktrotechnische 
Zeitschrift of Fe 15th, 1894. Throughout the series of articles 


values of the distribution of the flux 


h the sine 
e assumes urnas 


around the periphery of the armature. More recently, 
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metz has reconsidered the same problem in the same journal in 
articles which appeared on March 3rd and 10th, 1898. From these 
theoretical considerations it is easy to write down, not only the 
voltages in the several cases, but also to calculate the corresponding 
relative values of the working currents in the armature and in the 
line wires. Similar calculations, down to a certain point, have to be 
made by every designer of polyphase motors. If we assume the 
above values for the voltages, and proceed to calculate the correspond- 


ing currents for an output of 10 kilowatts, we find the values of the 
currents generated to be as follows, the circuits being supposed non- 
inductive. Maximum as well as virtual values are given. Oolumns 
4 and 5 refer to currents in the armatures, and columns 6 and 7 to 
currents in the lines. Star groupings are out of the question here, 
as they cannot be applied in armatures of converters. The only two- 
phase case that is possible is really a four-phase. 


WORKING CURRENTS IN ALTERNATING ARMATORES 


| Armature current. Lice current, 
No.of, Angle between Nature of 
slip connections service. |- — 
ир Virtual. Maximum.|Virtual. Maximum 
2 180* Single-phase | 707 | 1000 |1414 | 2000 
3 120° Three-phase | 54 5 770 | 943 | 1333 
4 | 90* Two-phase | 500 | 707 | 707 | 1000 
| (four wires). | 
6 | 60* Six-phase | 47 2 | 667 | 472 | 667 


If the circuits are inductive, there will be a lag of phase in the 
currents, and wattless currents as well as working currents. For an 
equal output of power, the numbers in columns 4 to 7 of the above 
table will need to be increased by dividing them by the cosine of the 
angle of lag. | i 

Let us return to the problems presented by a converter, in which 
an armature, furnished with slip rings at one end and a commutator 
at the other, is wound with but one set of windings, receiving cur- 
rent as a motor and delivering it as a generator. The question for 


SMIN 
G 


consideration is how the current, in the act of being transformed from 
alternating to continuous, or vice versá, flows through the windings 
of the armature. This is a matter that has not hitherto been con- 
sidered in detail in any publication. Considering the general case 
of a revolving armature which is at the same time being traversed by 
continuous currenta to drive it as motor, and by alternating currente 
which it is putting forth as generator. It is self-evident that the 
currents which it receives as motor must be flowing, in general, 
against the electromotive forces induced internally by its rotation, 
while the currents which it gives out as generator must be flowing 
with those electromotive forces. Further, since at every instant 
(under steady conditions of operation) the value of the continuous 
current is (by hypothesis) unvarying, whilst the instantaneous value of 
the alternating current is continually changing, itis clear that at some 
instants the motor current must be in excess of the generator current, 
whilst at other instants the reverse must be the case. Whilst 
the average speed of rotation remains uniform it is certain that during 
each period, or revolution, there will at times be a positive accelera- 
tion, and at other times a negative acceleration. Further, it is clear 
that if there are any irreversible sources of loss of energy, such as 


friction, hysteresis, or eddy currents, the motor current must, on the. 
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whole, be greater than would otherwise be requisite, the power sup- 
plied at the motor side being greater than the output of power at the 
generator side, the difference being equal to the sum of the various 
items of power wasted in the machine. 

To make this clear, as well as to exhibit the way in which the 
circulation of current in the windings is effected, it is well 
some concrete case. All cannot follow an avalytical argument; 
therefore, though the analytical treatment has many advantages, I 


8 
BE 


paper, to avoid formule (though th 
its preparation), and, instead, to bit the arguments. 
numerically by taking specific cases that are readily fol- 
lowed. 

Let us consider a 10-kilowatt bipolar ring armature, 
having at its periphery 96 conductors, connnected sym- 
metrically down to a 48-part commutator, running at 1,200 
revolutions per minute, or 20 revolutions per second. 
There will be two turns of the winding between each 
commutator bar and the bar next adjacent. (Or the arma- 
ture might be wound as a lap-wound drum, with two con- 
ductors to constitute each element of the winding). That 
it may run asa 100-volt continuous current ш the 
magnetic flux through the armatnre core must be 5,208,333 
lines, or a little over 5 megalines. Fig. 1 will serve to 
represent diagrammatically this armature when receiving 
100 amperes at 100 volts, and ranning as a motor. The flow of car- 
rent in the armature winding will, of course, be 50 amperes in each 
half of the ring. 

Now, suppose a precisely similar armature to be revolving in а 
precisely similar field, but let its windings be connected at two 
diametrically opposite points to two slip ri on the axis. If 
driven by power it will generate an alternating current. Ав the 
maximum voltage between the points that are connected to the slip 
rings will be 100 volts, and the virtual volts (as measured by a volt- 
meter) between the rings will be 70°7 (= 100 + 4/2), if the power 
applied in turning this armature (fig. 2) be 10 kilowatts, and if the 
circuit is non-inductive, the output in virtual amperes will be 10,000 
+ 707 = 1414. If the resistances of each of the armatures is 
negligibly small, and if there are no frictional or other losses, the 
power given out by the armature which serves as motor will just 
suffice to drive the armature which serves as generator. Accordingly, 
let us sup them both mounted upon the same shaft, as in fig. 3, 
and p so that each: lies in a similar and equal bipolar magnetic 
field. We have here the well-known combination of a motor- dynamo.“ 


(To be continued.) 


THE INSTITUTION OF OIVIL ENGINEERS. 


ABSTRACT OF PRESIDENTIAL ADDRESS OF WILLIAM HENRY 
Preece, C. B., F. R. S. 


(Concluded from page 724.) 


3 ELECTRO-OHEMISTRY. 

The transference of electricity through liquids is accompanied by 
the disintegration of the molecules of the liquids into their con- 
stituent — The act of eee is of the — of = 
done. ergy is expended upon the electrolyte to break it up, 
the quantity thus chemically e көзүн is an exact measure of the 
work done. Every electrolyte req a certain voltage to overcome 
the affinity between its atoms, and then the mass decom per 
minute or per hour depends solely upon the current ng. The 
procéss is a cheap one, and has become general. Three tical НР. 
continuously applied deposit 10 lbs. of pure copper every hour from 
copper sulphates at the cost of 1d. All the copper used for tele- 
graphy is thus obtained. Zinc, in a very pure form, is extracted elec- 
trolytically from chloride of zinc, produced from zinc blende, in large 
quantities. Caustic soda and chlorine are produced by similar means 
from common salt. The eléctroplating of gold, silver, and nickel із а 
lucrative and extensive ‘business, es 7 in ham and 
Sheffield. Gold and silver are refined by this electrolysis in Russia, 
and nickel in the United States. Sea water is decomposed in this 
way for disinfecting purposes by the Hermite process. 

The passage of electricity through certain gases is ede ues by 
their dissociation, and by the generation of intense heat. Hence the 
arc furnace. Aluminium is thus obtained from ст and bauxite 
at Foyers by utilising the energy of the falls. Phosphorus is also 
separated from apatite, and other mineral phosphates. Calciam 
carbide, obtained in the same way, is becoming an important 
industry. 

It is 8 that our coa'fields have not been utilised in this 
direction. Electrical energy can be generated on a coalfield, where 
coal of good calorific value is raised at a cost of 3s. per ton, cheaper 
than Ьу а waterfall, even at Niagara. 


* The term dynamotor is not only philologically bad, but is a mis- 
description. Wnen two machines, of whatever kind, are thus coupled 
together, it is always the motor which driyes the dynamo, not the 
dynamo which drives tbe motor. 

Delivered Tuesday, November 186, 1898. 
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Electro-metallurgy is now a large business, but it is destined 
to increase still more, for the in of electrical energy is becoming 
better understood and more cheaply effected. : : | 


Tum Твливміввтон OF POWER. 


C maintain in 
tho ind of the whole world. Great cities, as a rule, are not 


9 

seeing how industries are ratber to the falls than the energy of 
the falls is being transmitted to industrial centres. The arbitra- 
ment of money is limiting the distance to which energy can be profit- 
ably transmitted. The Cataracts of the Nile can be utilised in 
irrigating the waste lands of the upper regions of the river, bat their 
energy cannot com at Alexan with that of coal transported in 
mass from Eng 


At Tivoli, 15 miles across the Oampagna, the energy of the falls 
are economically utilised to light Rome and to drive the tramways of 
that city. The electric ways at Portrush and Bessbrook, in 

„are worked by water-power, and Worcester, Keswick and 


but it is in the United Btates, especially in Utah and California, 
where the greatest works have been installed especially for the trans- 
mission of energy to mines. 

In mines electricity is invaluable. It is used for moving trams 


drills, 
picks, stamps, crushers, compressors, and all kinds of maobinery. 


The modern of induction motor, having neither brushes nor 
sliding is free from sparks and safe from dust. Hlectrical 


energy is clean, safe, convenient, cheap, and it peru neither 
refuse nor side products. It is transmitted to considerable distances. 
In moantainous countries the economical distance is limited by the 
voltage which insulation cau resist; 40,000 volts are being prac- 
tically used between Provo Canyon and Mercur, in Utah, in trans- 
mitting 2,000 H.P. $2 miles. | t 

The following Table records some interesting installations :— 


— —— ̃ — — — 


t Electric 


- — 


— — m) ———— —ê — — 


: Distanco , | 
Place. . | Paver pir rans. | Remarks. 
t | Bed mitted. ; _ 


a 


(О зе 80-H.P. Siemens 
and Halske dyna- 
mo, driven from 
water-wheel; one 
220-H. P. S. & H. dy- 


' 


| 
| | 
Eschdorf- 10,000 | | namo, driven from 
Grünberg, > | 225 |< (three- 15 4 ‘turbines (above 
Schleswig , L phase) driven through 
counter - shafting); 
| one 220-H.P. S. aud 
| | | Н. dynamo, direct- 
| coupled to engine. 
| Plant consists cf five 
| | 1,000 H.P. twenty- 
0 Salt! | 15000 1. | four - pole three- 
“Lake au, t 3,750 Пеле | зв || Biwa by Koight 
Utah | (phase) J | | NALE: ирем nu 
| a. I ning at 300 revolu- 
| | tions per minute. 
| [Plant consists of four 
| б | UMS ne 
i : ; phase General Elec- 
Big i Dab) 1,800 [d 14 . ip 1 es 
| | | coupled to а Pelton 
З | | ч wheel. 
| Plant consiste of fonr 
| | Кы клы. 
hase TS 
Folsom - Вас. ] | 1,000]! 4, |J built by the Gene- 
ramento, | 3,000 |5 (three- $! 22% 4 ral Electric Oom- 
California phase) К pany, coupled 
| i to the tur- 
| bine shafts. 
1 (Plant consists of four 
ROGA | 10.000 | 120-kilowatt twelve- 
To San L , 187 pole Westinghouse 
Ber- | | 480 |4 (single alternators, driven 
Rardino | phase) : 283 by a Pelton water- 
power plant. 
Ere Plant oonsiste of four 
abus || B. & H. rotary- 
Works, 10,000 |] phase machines 
ir to j| 3,200 f (three- | 18 |} coupled direct to 
0 Ta phase) 10000 H.P. to 1,200 
val J | | H.P. engines. 


It] is effecting a great economy in coal consumption in our work- 
dope and factories yThe efficiency of steam-driven shafting is 


«ee — on — wd 


known to be yery poor. Scattered steam. engines and long steam 
piping run away with money by their continuous waste of energy. 
motor is used only when and where it is wanted, its efficiency is 
very high, and it costs nothing when it is idle. It can be used 
either for the small power required by machines and tools at t 
worked by hand, or for a goods locomotive of 2,000 H.P., such as is 
now being used at Baltimore. | | | 
Tbis ntilisation of energy at a distance is reinstating many home 
Industries, to the great advantage of the working classes, whose time 
is wasted in long excursions to the factory, and whose health, morals, 
and well-being are not improved by in great numbers and 
by incessant association with the grievance-monger and the profes- 


sional sgitator. 

` OoncLUSION. к 

I have touched —I fear e epon some of the 
applications of ty. I have con myself, in a very general 


sense, to those with which I have been personally 

have shown how electricity began its beneficent career by p 

our lives: and pro from the disastrous effects of Nature's 
arlillery, how it facilitates intercommunication between mind and 
. mind by economising time and annihilating space. It 


“ Speeds the soft intercourse from soul to soul, 
And wafts a sigh from Indus to the Pole." 


By its metallic nerves it brings into one fold not only the scattered 
families of one nation, but all the countries and all languages, to the 
manifest promotion of peace and general good will. *Not only does it 
show us how to utilise the waste ies of Nature, but it enables 
us to direct them to the place where they are most-wanted, and to 
use.them with the greatest economy. It opens to our view Nature's 
"secret storehouses, presenting us with new elementa, new facta, and 
new treasures. It economises labour, and purifies material. It 
‘lightens our darkness in more senses than one, and by enabling us to 
- вее the unseen, it tends to aid the gentle healing art, and to alleviate 
both suffering and pain. It aids us in the pursuit of truth, and it 
has exploded the doctrine that the pursuit of truth means the 
JJ аран арса зс 
ve occupied your time в у, І hope, to upon you 
the universality of electricity. Its flood-gates were opened when our 
good Queen ascended the throne, and during her glorious reign it has 
over flown all the fields cultivated by the engineer. Though its fol- 
lowers are now regarded as specialists, the period is not distant when 
it must cease to be а speciality. Its facts and tenete, its science and 
Р n must form the framework of the profession of the engineer. 
very engineer must ultimately become an electrician, and electricity 
will be the most general, the most useful, and the most interesting 
.form in which he applies the fundamental eti diy cf energy to 
the wants, the comforts, and the bappiness of mankind. Ee 


PHYSICAL SOCIETY. 


Ornpimany Munro, November 11th, 1898. 
Mr. SHELFORD BID w., F. R. S., President, in the Ohair. 


| THE discussion on Mr. ALBERT CAMPBELL'S paper on “Tae Mac- 


NETIC FLUXES IN METERS лир OTHER ELECTRICAL INSTRUMENTS," 
was resumed. 


Prof. AYRTON said he wished to offer some remarks on behalf of 


Mr. Mather and himself. The paper would perhaps have received 


more adequate discussion at the Institution of Electrical Engineers, 
for it was chiefly of а technical character. The importance of 


` neutralising the effect of leads when using instruments with very 


weak fields, euch as a Siemens electro-dypamometer, bhould be 
emphasised. In instraments of the Kelvin balance type, where two 
posed coils carry two opposed currents, the field spreads at the 


_ Op 
edges; the true working flux is not that directly between the coils. 


Mr. Campbell would bave done better if he had used a long search 


вой wound round one of the swinging coils, forming part of а 
' vertical cylinder, It would have b:en well 


also to have supplied 
‚юше experimental proof that the astatic arrangement the 
swinging coils of the Kelvin balance makes the instrument inde- 

t of the earth’s field. The effect of the earth's field is of the 


: order 02, so that with instruments of the Weston type, with а field 


of the order 1,000, it was sometimes assumed, erroneously, that 
ings were practically independent of the earth's H. Prof. Ayrton's own 
testa showed that by turning a Weston voltmeter to s different 
points of the compass, the errors in a particular case were far greater 
than might be predicted from the above ratio; the induction in the 
voltmeter pole space, due to the earth’s field, was much higher than 
02; the earth's field was exaggerated by the iron pole pieces; 16 was 
not necessary to sup that the magnetism of the permanent 
magnet caused the variation. The error observed was about 0'2 per 
cent. in а horizontal field, and 0:8 per cent. when ithe field of the 


the read- 


voltmeter was parallel to the earth's induction. Неге the induction 


in the gap was 1, 200, and н = 0:2. In tests relating to the Ayrton 


‚ and Perry magnifying spring voltmeter, it was more important to 


know tbe B in the air space near the iron than the B within the iran. 
Eddy currents might account for the extraordinary results obtained 
with tbe Shallenberger meter. 

Mr. J. H. Reeves described a method he had adopted for measur- 


| ing the effect of stray fields проп ammeters and voltmeters. The 


instrument to be tested is first mounted on a stand, and is brought 
under the influence of a large coil carrying a current. In this way 


` fields of known magnitude can be superimposed on the working field 
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throughout|the range of the instrument, and the change of deflection 
due to them can be observed. From these known values the working 
field can be deduced ; for let the current in the solenoid of the instru- 
ment at any moment be a amperes, producing a correspond 
unknown working field of magnetic force, x. Then x is proportioned to 
the solenoid current, as measured by the indications of the instru- 
ment. If & magnetic force, », is superimposed on x, then 2 is 
measured by z/x of a. If xz is known, the working field, x, can be 
calculated from the change of deflection produced by the super- 
position. With Evershed ammeters, the field measured in this wa 
was, in one instrament, 200. and in another, 226, or about one-thi 
ot Mr. Oampbell’s figure (700) for the Evershed ammeter. Mr. 
Oampbell's value of в did not represent the working field, but the field 
at the end of one cf the fixed pieces of iron. · 

Mr. CAMPBELL, in reply, said he thought the theory of electrical 
instruments to be well within the limits of puyeics, and he bad for 
that resson presented the paper to the Physical Society. The position 
chosen for the search nil in the Kelvin balance tests may not have 
corresponded to the working flox, bat it wae near to the right posi- 
tion, and he bad carefally specified the position chosen. His results as 
regards the Weston instrument differed from those of Prof. Ayrton ; 
the errors he had observed for the particular ammeter used were 
under 01 per cent. 
different for different Weston instruments, according to the degree 
of saturation of the permanent magnet. In Mr. Campbell’s testa the 
Weston instrument did not have an iron case. 


A PAPER by Prof. W. B. Мовтох on “Tus PnoraGATION Oo 
Рлмрвр ELECTRICAL OsorLLATIONS ALONG PARALLEL WIRES" was 
then read by Prof. J. D. Evznerr. 


In a paper published in the Phil. Mag for September, 1998, Dr. 
Е. Н. Barton com the attenuation of electrical waves in their 


so that in actual cases the damping may be ignored, and the circuit 
may be regarded as — — d * 

r. Ошувв HxuavISIDB (abstract of oommunication).— Mr. Heavi- 
side, using hie own notation, exhibits mathematically the connection 
between the case investigated by Mr. Morton, of & wave train arising 
from a damped source, and the standard case of an undamped source. 
The cause of the attenuating coefficient coming out twice as great in 
Dr. Barton’s experimental condition, as when the resistance is calcu- 
lated by Lord Rayleigh's formula, is attributed to lack of corre- 
spondence between the experimental conditions and those of the 
ideal theory. For: (1) The external resistance of unknown amount 


is ignored. (2) It is not certainly to be expected that the formula in 


question is true for millions of vibrations 
ever, be concluded from the experiments that the theory an 
approximation to the real resistance. (4) Tbe magnetic vibrations to 
. which the wires are subjected are not long continued and andamped 
as assumed by the formula. When & wave train passes any point on 
а wire, its surface is subjected to an impulsion vibration, lasting onl 
a very minute fraction of а second; a vibration, moreover, which is 
very rapidly damped. Во there is no definite resistance, and the 
resistance is greater than according to Lord Rayleigh'’s formula. 
‚ (5) Perhaps, also, the terminal reflections involved in Dr. Barton's 
rte Panes proposed votes of thank thom, 

| вит р votes of tbanks to the au and the 
meeting was adjourned until November 25h. | 


second. It may, how- 


THE THEORY OF THE ACCUMULATOR. 


THE electro-chemical theory developed chiefly by Nernst is 
not во much in vogue here as on the Continent. Its appli- 
cation, however, has given satisfactory explanations of most 
of the phenomena of electrolysis, and we think, therefore, 
that a summary of an article in the Elektrotechnische 
Rundschau, October 15th, in which Prof. Hoppe, of 
Hamburg, applies this theory to accumulators may be of 
interest to our readers, 

It is now 10 years since two works appeared which have 
given a new turn to our views of the electrio current and its 
accompanying chemical reactions. These works were that of 


Tbe earth's field probably produced an effect 


Van't Hoff on osmotic pressure, and that of Arrhenius оп 
dissociation. The law of Van’t Hoff, which holds for all 
solutions, may be expressed as follows: The osmotic pressure 
of substances in solution is the same as their gaseous preesure 
at the same temperature and volume.” All electrolytes show 
apparent deviations from this’ law, wbicb, however, are 
completely explained on the assumption that а certain 

centage only of the molecules in solution are dissociated. 

he conduotivity of a liquid is directly proportional to the 
number of these dissociated molecules, ro that we can say 
with Arrhenius that a current of electricity is conducted 
through an electrolyte by the dissociated molecules only. The 
dissociated molecules form the ions which constitute the 
current. Without dissociation, therefore, no chemical action 
of the current is possible, nor can a current be produced by 
chemical forces, for chemical action is as necessary for the 
production of current as for its conduction. The theory of 
the accumulator, must, therefore, be built up on this fouuda- 
tion, and many of the earlier theories, in this view, become 
untenable. 

Quite independently of theoretical considerations, we 
start with the experimentally established fact, that in the 
lead acoumulator, during the charging, peroxide of lead 
is formed on the positive plate, and pure lead on the negative 

late ; while during discharge, sulphate of lead is formed on 
th plates. These results have now been established beyond 
doubt by thousands of experiments. | 

In order to clearly understand the chemical progesses of 
the charge and di „Nernst's theory of current pro- 
duction must be made use of. When an accumulator is 
supplying current, its action is exactly like that of any other 
battery ; there is no special condenser-effeot as was at one 
time su " 

Adoording to the theory of Nernst, if a metal is di in 
water, or in an acid, part of the metal goes into solution ; 
the force which causes this passage of the metal ions into the 
solution, Nernst calls solution-tension. If the solution- 
tension is greater than the osmotic pressure, the positive 
mete] ions into the solution ; negative electricity is 
thus set free on the metal plate, the positive ions of the 
solution form a positive 5 layer, and an E. M. F. 
opposed to that of the metal plate is developed, which pre- 
vents the further passing of metal ions into the solution, 
until the negative electricity is drawn off by closing the 


external circuit. If the solution-tension is equal to the 


osmotic pressure no current is produced. If the osmotic 
pressure is greater than the solution-tension, the positive 
metal ions pass from the solution to the metal plate, sctting 
free negative electricity on the surface of contact of the 
solution, thereby giving rise toa counter E. M. F., as in the 
first case, | | 
Since osmotic pressure follows the same law as gas pressure, 
Nernst assumes like properties for the solution-tension ; it 
becomes tbus possible to calculate the effect of both by the 
same formula, and to compare tbe results with measurements 


obtained by experiment. The agreement b:tween calculated 
` acd experimental resulta has been in every case remarkable, 


so that there can now be no doubt that this theory indicates 
the true source of the E.M.F. of an element, and that the 
contact E.M.F., which was formerly considered of pri 

importance, contributes to the total E.M.F. only an 
infinitesmal amount. For example, according to the 


measurements of Le Roux, the contact foroo Cu — Za 


= — 000044 volt, while On — Oa SO, with 80 per cent. 
dissociation, gives — 0°582 volt, and La — Zn ВО, with 
the same percentage of disgociation, gives + 0521 volt. 
For the evaluation of an element, it is not sufficient to 
know this E.M.F.; another factor is required. У 
If an element having the electromotive force Е, and 
temperature T, performs external work я, a chemical reaction 
has taken place in the cell whose heat of combination may 
be called 9. At first it was assumed with Thomson that 
g = ж in all cases; but Helmholtz showed that such is not 
necessarily the case, but that у — я may be positive or 
negative, as well as equal to zero. If the temperature of an 
element rises from T to T + d T, while external work d х bas 
dx 


been performed, then d x = (x — g) a i. e., 1-9 =T iT 


This factor 47 is called the temperature coefficient, It 
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must be first determined before we can test the theory by 
calculation from the chemical reactions. Streints has done 
this for the accumulator, and he has shown that its tem- 
pen coefficient is very low, and that chemical reactions 
uring charging and discharging are represented by the 
following equations ;— | 
Discharging : Pb O, + 2 , 80, + Pb = 2 PbSO, + 2 , O, 
Charging: 2 Pb SO, + 2 H,O = PbO, + 2 H,SO, + Pb. 


The E.M.F. calculated from the heats of combination of 
the above reactions is almost exactly the same as the actual 
E. M. F. of the acoumulator. Streints found by calculation 
an E.M.F. of 1°88 volt, while that obtained by direct 
measurement is 1:9 volt. If, however, this chemical reaction 
correctly represents that of the acoumulator, then the 
accumulator is perfectly reversible, 1. 8., there is no Joes of 
energy in charging and discharging. As a matter of fact, 
there is always 15 to 20 per cent. loss of energy in charging 
and discharging accumulators; moreover, an accumulator, 
after a discharge, “recovers itself after the lapse of some 
eri i. a., after a stoppage of the discharge a higher E.M.F. 
js shown. | 

On account of this loss of energy, it has been assumed, 

the reaction in the accumulator is not reversible, and 


that the f n of sulphate of lead is due to a secondary 
decom The theories of Darrieus and Elbe gave 
expression to this idea. Darrieus assumes that on the charged 
positive there is, besides Pb O,, persulphurio acid 


( 
rsulphurio acid is not a necessity but a 
drance in the charging of accumulators. 

Elbe himself, however, considers that discharge reactions 
are partly secondary, since he assumes that the Pb O, of the 
| pon plate: is first decomposed by two moleeules of 

ydrogen into Pb O + H, O, and then tbat the H, SO, by 
a secondary reaction converts the Pb O into Pb 80, + B, O. 
This secondary decomposition would, certainly, explain the 
loss of energy ; but Dolezalek has shown that a sufficient 
explanation of the logs may be found in physical causes. 

If two accumulators, of exactly similar constitution, exoept 
that they differ in the concentration of their acids, are 
connected up in opposition in the same circuit, they produce 
only the current due to the difference of the heats of mixing 
of the H, SO, and H, O in the two solations. The reaction 
takes place in the same way, as if H, SO, was transported 
from the more concentrated solution into the leas concen- 

id Н, О in the opposite direction, ¢.6., the process is 
reversible Now, it is self-evident that in the aotual aocu- 
mulator the concentration of the acid in the electrodes and 
in the free acid must be different owing to the on of 
the acid into the pores of the plate. Diffusion is not capable 
in the case of atrong electrolysis of instantaneously equalising 
the differences of concentration. Differences of oonoentra- 
tion must therefore arise, and it is to these that the loss of 
energy is due. But if we take into consideration these 
concentration currents there is no loss of energy left to be 
attributed to. secondary decompositions, and the chemical 
5 in the accumulator must be looked upon as rever- 
sible. | | 

The energy dissipated by the concentration currents may 


be represented by the formula 0 z J? 2, where o is a constant, 


y & factor depending on the construction of the accumulator, 
K the mean conductivity of the acid in the pores, J the 
чеш of ithe current, and ¢ the time,  K is a function of 
J, for the calculation к may be regarded as constant, 
end n J*¢ máy be taken as а convenient expression for the 
lam of energy. К Е 


was not strictly reversible, 


` sulphurio acid, because in that, 


Le Blank attempts to explain the reactions in this re- 
versible charging and discharging by the help of tetrad lead 
ions. Tower has shown that when peroxide of manganese is 
dissolved in sulphuric acid, that it deeomposes into one man- 
ganese and four hydroxyl ions; manganese must therefore 
be in this case a tetrad. In the same way Pb O, splits up 
into tetrad Pb and OH ions. These tetrad Pb ions give u 
half their charge to the electrodes, and combine as d 
with SO, to form sulphate of lead, while the OH ions 
combine with the H ions of the dissociated sulphurio acid to 
form H, O. To the negative electrode, on the other hand, 
metallio lead passes over, in ions, which combine directly 
with S0, ions to form sulphate. In the charging reaotio. 
the dyad Pb ions of the sulphate at the anode change into 
tetrad ions which form, with 4 HO ions, the hydrate of Pb О», 
while at the cathode, the dyad lead ions change directly into 
metallic lead. Though the assumption of tetrad Pb ions 
offers no difficalty, Hoppe considera the aseumption of the 


. splitting up of Pb O, at the anode by the discharge, and the 


formation of Pb ВО, is not possible without secondary 
deoomposition, and this would imply, though tbe loss of 
energy might be small, that the c and discharging © 


. Liebenow’s theory furnishes us with a completely reversible 
In alkaline solutions of lead, the splitting up of 


' process. 
the Pb (О К), and Pb (O Na), takes place in such a way that 


Pb O appears as anion, and 3 К or 2 Naas cation. If the 2 K 
or 2 Na is re by divalent Pb, Pb O, may be imagined as 


‘anion and Pb as cation. It would, then, only be necessary to 


assume that these Pb O, and Pb ions are present in the 
dissociated condition in the solution. How they come ont of 
the ате of sulphate into the solution may be represented by 
the following assumprion:—4 H,O + 2 Pb 80, = 4 HO + 
4 H + 2 Pb + 2 80, = Pb O, Ph+2H,0+ 4H + 280, 
зз Pb О, + Ph+2H,O + 4 Н + 2 SO, Thus the 
obarging current finds in the solutions, as negative dissociated 
ions Pb О; and BO, ; and as positive diseociated ions Pb and 
H. Of these, the Pb O, and Pb ions require the smallest. 
amount of work for their separation, therefore, with. small 
current densities they will be first separated, while thé acid 
ions are essentia] for the conductivity. For this very simple 
seni d proof of the actual existence of Pb O; ion is indis- 
pensible ; for on this the whole theory rests. 
The proof of the existence of РЬ Os ions was furnished at 
the instigation of Liebenow ee not, indeed, in 
| ions are not anent, 
but in potassium lye. Pb О, Ку may be dissolved in water, 
and the splitting up of the double oxide, PbO + Е, O, 
into ions may be pictured in accordance with the scheme: 


РЬ (OH) + 2 KOH = Pb + 2 K + 4 (OH), but also 


as a solution of potassio plumbate with the ions sx 2 K j- 


Pb Оз. Inthe first case Pb wanden with K in the direction 
of the current,in the second case against the direction of the 
current as anion, In the electrolysis of the normal potassium 
lye saturated with lead oxide, Strasser found the lead always 
as a precipitate on the anode, .0., it was derived from the 
constituents of the negative ion. The existence of Pb O, 
ions in alkaline solutions, as anions, can therefore not be 
denied. Löb also asserts the existence of Pb O, ions in 
organio salts of lead. If we farther recall, that Classen looks 
upon MnO, as a negative ion in the dissociation of man- 
ganese oxide, there appears to be no ground for doubting 
the existence of Pb О, ions. 

If, now, РЬ О, ions occur in acid solutions, the chemical 
reactions in the accumulator, during charging, can be repre- 
sented, With certainty, in the following way :—The two 
electrodes are Pb SO, ; in the solution are nt H;SO, 
+ H,O + (Pb O.) + (Н) + (80,) + (Pb), the lest 
four as dissociated ions. The current аи out Pb O, 


upon the anode,and Pb upon the cathode, the Pb 80, 


replaces, by the above described decomposition, the Pb O, 
‚ара Pb jons. | 


For the „we have + [Pb O, + 4 (H) + 2 (80,) 
+ (2 Н) + (SO,) + Pb] —, where Н represents the 
iced and SO, the negative ions; at the end of the 

ischarge we have + [Pb 80, + 2 H, O (80) ..... 
+ 2 (Н) + Pb 80,] —. 

The lead accumulator will thus be a perfectly reversible 

element working without loss of energy as soon as meang 
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. have been discovered to prevent the occurrence of concentra- 
tion currents. The only way, therefore, in which we can 
hope to improve the efficiency of the accumulator is by 

. directing our attention to the diminution of concentration 


. currents ; all other means of attaining our end are useless. 


- 


À c 
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NEW PATENTS AND ABSTRAOTS ОР. 
PUBLISHED SPECIFICATIONS. | 


: | : NEW PATENTS.—1808. 


| Compiled expressly for this journal by W. P. Тномрвон & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W. O., and 
at Liverpool, Manchester, and Birmingham, to whom ай inquiries 


should be addressed. | 


22,820. “Improvements in the means of propelling tramcars by 


electricity.” J. aut. Dated October 31st. 


. 22,828. “Improvements in the method of arranging and dis- 
tributing underground wires in connection with telephone systems." 


A. Warts. Dated October 31st. 


^ 


22,836. ''Improvements in electric switches." Н. Sion. Dated 


October 31st. 


22,858. Oombined apparatus for regulatin the supply of elec- 
tricity to lamps, motors, and other electrical apparatus" E. E. 


PRESTWICH L. N. Burt. Dated October 31st. 


22,870. ‘ Improvements in electricity meters.” S. B. APOSTOLOFF. 


. Dated October 31st. 


22,872. “ Improvements in electrolytioal apparatus.” J. LOISELET. 


Dated October 31st. | | 
: 22,887. "Improvements in arc lamps.” 
and A. W. REIT. Dated October 3186. (Complete.) 


22,928. “Improvements in arc lamps.“ W. G. Heys. 
Linder, United States.) Dated November 1st. | 


22,936. “Ап ent to act as a meter for one or more elec- 
tric lampe, tho object g to register the time during which the 
lamp or lamps burn.” Вавр & TaTLOOE. . Dated November Ist. , 


22,959. Improvements in telegraphic 
7 (J. de Constant, Germany.) Dated November 186. (Complete.) 


22,984. Iniprovements in plug switcbes or wall contacts for 
electric circuits." A. Vanpam and T. H. Marsu. Dated November 


Ist. (Complete.) ; 


22,987. "Improvements in electric arc lamps.“ A. STOTTMAYN. 


| Dated November 1st. 


23,000. Automatic regulator for electric currents.“ C. D. ABEL. 


(F. Back, Austria-Hungary.) Dated November 1st. 


23,043. “ Improvements in the construction of electrical resistance 


: balances or bridges.” J. A. Fremina. Dated November 2nd. 


23,066. “Improvements in and connected with telephonic fire- 
Dated 


‘alarm and time indicating apparatus.“ В. B. APOSTOLOFF. 
November 2ad. · | | | 


23,138. “ A vacuum contact aro lamp." Р. Брткв, E. L. O'BRIEN, 


Б. F. B. LENNARD, and R. Hzywoop. Dated November 3rd, 


23,143. “Improvements in electrical warming pans and like 


articles.” W. Воск. Dated November 3rd. 


.. 93,156. “Improvements in electric rail brakes and electro- 
magnets therefor.” Н. H.LxziGH. (Gesellschaft zur Verwerthung, 
elektrischer und magnetischer, Stromkraft (system Schiemann and 


, Kleinschmidt), A. Wilde & Oo., Germany.) Dated November 3rd. 


29,160. ‘ Improvements in transformer switches." A. SCHLATTER. 


Dated November 3rd. 


23,188. “Improvements in electrical switches.” W. Н. Stunax. 


Dated November 4th. 


.. 23,207. “Improvements in electrical heating and melting, D gend 
. W. H. Lock, 


applicable to the metal 


te of linotype machines 
J. CB and M. BARR. 


ated November 4th. . 


33,288. “Improvements relating to electric railways and tram- 
ys provided with sectional conductors or surface contacts.” J. 
WirER. (The Blektrizitate-Aktiengesellschaft vormals Schuckert 


. ways 


and Oo., Germany.) Dated November 4th. (Complete.) ' 


23,234, “Improvements in or connected with electric railways 
and tramways’ provided with sectional conductors or surface con- 
ETTER. (The Blektrizitate-Aktiengesellschaft vormals 


tacts.” J. 
Bchuckert & Co., Germany.) Dated November 4th. (Complete.) 


23,243. “Improvements in and relating to electric accumulators.” 


P. Rrsss, ' Dated November 4th. (Complete.) 


29,249. Ап improved primary battery for generating electricity.” 


O. Н. Paesrom. Dated November 4th. 
23,265. 
Preston. Dated November bth. 


23,306. “Improvements in or relating to galvanic batteries.” C. 


 LavzTUs.' Dated November bth. 


23,307. "Improvemente;in'or relating to galvanic batteries and 


the like.” С. Luyzrus. Dated November 5th. 
$c eae "og 


< = sæ — 


A. B. BARNIXOL-VEIT 


(H. J. 


Ne F. W. GorL Rr. 


“Improvements in glow lamps and holders." E. J. 


— — — e — 
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cages, and the like.“ F. W. Оогвт. . Buermondt, German 
"An improved driving mechaniem for pbonographs, 


93,320. "de lle, 7. W. dense. W. Bae for lifts; Bae. 


Dated November 5th. 


23,327. 


' kinetographs, and the like." J. B. Асасет and J. Coun. Dated 
November 5th. (Complete.) 


23,334. “Improvements in meters for continuous and 


lectricit 
alternating currents.” A. POE. Dated November 5th. 


"a. x 
К 4 Я . 
' 
Я . 
Я j ^ 


Copies of any of these Specifications may be obtained of Messrs. W. P 
Тномевох & Co., 322, High Holborn, W. C., and at Liverpool 
Manchester, and Birmingham, price, post free, 9d. (in stamps). | 


.1898. 


“ Improvements in starting devices for 


10,690. le-phase 


- alternating electric current motors.“ Tas Barrisg TRousox-Hocstos 


Company. (J. P. Stone, В. E. Рокпе.) Dated May 10th, 1898. Relates 
to apparatus for starting single-phase alternating electric current 

motors. To carry cut the purpose of this invention is employed a 
resistance, but instead of an ordinary inductance is employed a 
traneformer or шрот, or auto-transformer, and the 

-of the windings and the connections of the motor that the voltages 
may be in any proportions desired. The invention comprises two 
phase-displacing devices in series across the mains, and in shunt to 
the motor, the motor has three terminals, two of which are connected 
to & source of single-pbase current, directly or inductively, and the 
third terminal is connected to the ‘msins through phase-displacing 
devices consisting of & resistance and step-up transformer in series 
across the mains. 3 claims. ИГ 


11,783. “Improvements in and relating to conductors for eleo- 
trical railways.” H. H. LAKE. Dated May 24th, 1898. Rolates to 
trolley rail for use with cara carrying electric motors. The trolley 

Bil is normally out of contact, but when moved horizontally is thrown 

into contact. The contact shoe of the car is able to push downwards, 

- forwards, or backwárds. ‘Во that by pushing downwards and then 
either forward or backward, tho rail can be moved, thus causing 
contact. Beneath the contact rail a continuous insulated conductor 
is laid. At points alomy the line a piece of conducting material is 
surrounded by a cylindrical tube and connected to the conductor. 
In the tube projecting beyond this piece of conductor, conducting 
pistons are arranged at each end and they are connected to the rail 
At each end of the rail a spring with follower is attached to the 

,contact rail. Therefore, when the contact shoe of the car pushes the 
rail along the springs are either compressed or expanded, and one of 
the pistons touches the piece of conducting material, thereby con- 

` necting the conductor to the car, and the circuit is completed by the 
wheels ot auy other method. When the car moves cff that section 
the spring moves the rail back into the normal position till the con- 
tact shoe repeats the operation on the next section. The rail rests on 
friction rollers, 2 claims. | 


12,350. “Improvements in electrical alarums." Sms Baos. 
AND Co., Lrp., and J. EBEL. Dated June ist, 1898. By a spring 
and clockwork arrangement a starwheel i$ made to revolve approxi- 
mately regular when a key is pressed. As each arm touches a spring 
it makes contact, and a current is sent through a solenoid wound oa 
а non-conducting tube. Fitted in the tube is an iron tube whieh 
. forms а core and would be free to move if it were not for a spring 
fastened to one end of the core and toa non-conducting arm. Over 
-all is fixed a large gong. When the current s through the 
- solenoid the core is attracted into. it and hits the gong on one ride. 
Directly the current ceases the springs pulls the core back and it hits 
. the gong on the other side. The circuit is made up of a battery, the 
solenoid and the metal of the clockwork and the blade spring. 
1 claim A | к 


12,680. “ 5 relating to electric alternating current cable 
systems." F.CrourH. Dated June 6th, 1898. Eelates to a method 
of increasing the capacity in an alternating current system for the 
purpose of diminishing the difference in the phases by the introduotien 

. of an interchanging or cross-connection ment of concentric 

. alternating current cables, in such а manner that the inner conductor 
is connected in & certain length with the outer conductor of the 

‘adjoining length, and the outer conductor of this second length con- 
nected with the inner conductor of the following length, and so on 

: throagh the whole system. 1 claim. 


13,010. Improvements in electric arc lamps" Tut BarmsH 
* Тномвон-Ноовтон Company, Ілмттер. (R. ‚у: 
9th. Relates to arc lamps, and particularly those 
on alternating current circuits. The main E of 
prises a rectangular cast metal frame, to which 
its upper end s tube. This tube furnishes a support for the metal 
top, and at the same time surrounds and protects the upper carbon 
pencil On the, upper end of the tube is mounted a cap which is 
rovided with an insulating spool for insulating the suspension ring 
roni the body of the lamp. Mounted in the metal tops are bin 
posts; these posté are insulated from each other and the top by insu- 
, lating bashing and collars in the ordinary manner. The сйс 
through the lamp is controlled by means of the switch, which is 
mounted on the top of the lamp, and is insulated from it. 20 claims. 
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No. 1,096. 


THE ENGINEERING RESEARCH LABO- 
RATORY IN ITS RELATION TO THE 
PUBLIC. | 


A PLEA for more public recognition and support has 
recently been made by Prof. W. Е. M. Goss, in a recent 
issue of the Proceedings of the Indiana Academy of Science, 
on behalf of laboratcries which shall be devoted to 
research in the great subjeot of engineering. We find 
ourselves entirely in harmony with the Profeseor’s views. 
He claims that laboratories of this kind are capable of the 
greatest public benefit, and that if we except religious and 
charitable institutions, there is nothing that can be so use- 
fully supported as a research laboratory properly constituted 
and controlled. He points ont very clearly the connection 
between the progress of engineering science and the 
welfare of the people at large. To restate an old truism, 
a “steam engine is one of the greatest pioneers of 
civilisation,” and we have had a remarkable instance of 
this within the last few months, when, as Lord Kitchener 
himself would be the first to admit, the steam locomotive has 
enabled us to move down upon a barbaric and almost 
inacoeasible foe, and restore to the regions of the Upper Nile 
the advantages of civilisation. 

The basis of the whole science of engineering, extensive 
as it is, is to be found in facts which have either been 
deduced from ‘practical experiments or derived from 
especially conducted experiments. The early engineer could 
néither lean upon accepted theories nor look to precedent for 
guidance. It was not what Brindley and Telford and Watt 
and the two Stephensons knew, but what they did, that 
helped to inangurate our present era of engineering. Since 
their day, every important structure has served a double 
purpose : first, that for which it was especially designed ; and, 
secondly, ss a subject for observation and study. Where 
such structures have been a complete success, information 
concerning them has become a matter of record, and the 
essential facts have been given a place in the annals of good 
engineering practice ; and where structures have failed, the 
causes have been carefully studied that the fault might be 
understood, and consequently avoided in future work. 
Success, therefore, has inspired imitators, and failures же 
warned all followers. 

But while it is in this manner that a large part of our 
present fund of engineering data has been brought into 
existence, yet while the process stil goes on, it is 
admitted to have its limitations. The attempt to make 
the same structure serve, for example, as a house and as 
a means of determining the behaviour of certain details 
entering into ite construction, is illogical and expensive. 
Thus it is poor economy to ascertain the strength of an 
iron column by finally seeing it fall under the load of a 
wall, A crack in an arch, or a fragment from an exploded 
boiler may testify to faults in construction, and mmy even 
serve a8 a basis for theories leading to better. practice; but 
the information obtained . is dearly paid for in the 
damages suffered by the collapse of the arch, or the explosion 
of the boiler. 

Again, great as are the losses occasioned by failures, they 
do not equal those which ocour through fear of failure. The 
fear that workmanship may be bad, or materials defective, 
leads to lavishness, which would not be justified if our infor- 
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mation were more definite. It is indeed true that “factors - 


of safety are factors of ignorance." When it is doubtful 


just how great a resistance can be withstood by a given bulk - 


of material, we make success certain by building many times 
stronger than is really necessary. If we could know at the 
outset the exact value of the stresses involved, and the actual 
strength of the materials to be employed, it would become 
obvious that such a practice as this could give no additional 
security, and its results would be wastefulness. 

In the domain of machine construction, the same general 
principle applies. The demand is everywhere made for 
machines that will act with a higher degree of efficiency; 
that is, do their work with leas wear and tear, and at a lower 
running expense. There is no lasting market for inferior 
goods, and success in competition is to be obtained as the 
result of merit. Thus it is that designing engineers who 
give their thought and skill to planning great bridges, 
buildings, and machines, are successful, in proportion to 
their ability to simplify and cheapen, and at the same time 
perfect, while all unite upon the general principle that a 
bridge must not only stand, but it must also involve a 
minimum of material, and must do its work with the 
highest degree of efficiency. | | 
It is clear, therefore, that what is needed in engineering 
work is a more perfect, knowledge of the materials and forces 
involved. This is not а reflection upon the knowledge of 
the past, but a suggestion that its fund is insufficient for the 
future. The engineering of the last quarter of a century 
has done much to make definite matters which were before 
but little understood. Facts have been gathered and com- 
pared, and from them theories have been deduced. Failures 
are fewer, and the efficiency of structural work, and of 
machines of every sort, has been increased. But the end is 
not yet. To-day, more than ever before, the attention of 
the whole engineering world is directed to methods of im- 
proving and saving. Its efforts are put forth in response 
to the demands of a more exacting clientèle, and this clientèle 
is the public. It is evident that everything which contri- 
butes to the perfection of engineering methods must benefit 
the people, and must arouse their interest, for it is the people 
who finally reap the advantages, as well as pay the price. 
Hence public interest in the work of the engineer is keen 
and critical, and will always sustain any serious movement 
which promises to advance true practice. Sach a movement 
presents iteelf in the establishment of laboratories devoted to 
engineering research. 

When all forms of mechanical construction were crude, it 
was possible to improve by the mere application of experience, 
but as construction became more refined, it was necessary to 
examine with greater accuracy and to proceed with greater 
care. The crude stage in engineering is now a thing of the 
past, and dir day increases the degree of refinement, which 
characterises the work. The laboratory stands as a 
response to these conditions. It is its function to inves- 
tigate, in a scientific manner, problems which arise in 
practice or may be suggested by practical experience. The 
field of science and the field of engineering combined make 
up its proper domain. Its equipment, iherefore, embraces 
the delicate apparatus of the scientist and the ponderous 
machinery of the engineer, and its lines of investigation may 
be chemical, metallurgical, etructural, pneumatic, hydraulic or 
thermodynamic. Its methods eliminate the complicating 
conditions of service and allow effects to be traced singly to 
their canses. For example, efforts to determine the power 
and efficiency of locomotives while in service upon the road 
extend back through more than three decades, with no 
general result that is satisfactory. But the difficulties and 
inaccuracies which appear in the procesa of road-testing 
entirely disappear when tests are made in the laboratory, for 
here it is possible to maintain for an indefinite period an 
unvarying condition of speed and load, and to employ sensi- 
tive apparatus in observing the performance of the machine. 

There have been many instances where locomotives on the 
road have left bent rails in the track behind them, but it 
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produced by the exhaust steam in a locomotive was the result 
of an action similar to that of a pump: that each puff from 
the cylinder supplied a “ball” of steam rr ein the 
ed before it a 


But the processes of the laboratory have disproved this w 
assumption. They have shown that the steam does not fi] 
the stack except at its very top, and that the action of th 
jet is clearly one of induction. In accordance with them 
results, a new theory has been formulated, and although ii 
is but a few months old, the laboratory facta which sustain 
it are so conclusive that it has already been 


the conclusion is obvious that there is room and need in 
this country for more research laboratories. All such 
laboratories are but means to an end. They are not only 
contributors to the public fund of information, but they 
infuse into every branch of construction and of operation 4 
Bpirit of and a desire for excellence. 

We have noticed with satisfaction the онша мос 
to enco research in engineering which f 
practical ontcome in the establishment of well-appointed 
laboratories in connection with the great teaching centres of 
thiscountry. In not a few instances these laboratories have 
been handsomely endowed by men who have had the 
intuition to observe that by apportioning their paris 
this way they were helping forward the future of 


country. But much more, indeed, very much more 


urther than we have ever gone before, and endeavour to 
enlist the interest of those who hold the great wealth that 
exists in this country—wealth which has in so sex! 
instances been acquired owing to the advantages w 
have been afforded by the achievements of the engineer. It 
is, perhaps, hardly for us to make a suggestion, for we 
only represent one branch of that mighty science which 
has made England great, but we humbly suggest that 
the Royal Society might very suitably take this matter up. 
True, it is more especially concerned with the encourage 
ment of pure research, and it might be claimed that it 
was stepping out of its way in making this new departure. It 
is, however, for more facilities for pure research in engineer- 
ing that ч especially crave, an this great Sooiety eed 
oing nothing derogato its position in fa 
movement for the establishment and endowment of research 
laboratories in the great oentres of e ing. The ulti- 
mate aim of all effort is the benefit of mankind, and we 
agree with Prof. Goss that no branch of knowledge oan 
show such magnificent results in this direction as the actence 
of engineering. 
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A HOT-WIRE COMBINED AMPERE-VOLT- 
WATTMETER. 


Br MIOHAEL B. FIELD. 


THE principle which has been selected almost universally as 
the most suitable to base the design of wattmeters upon, is 
the mutual magnetic action of a shunt and series coil. — 

A method for power determinations occurred to the writer 
some time ago which might be termed a t wo- voltmeter 


methol," the watts being ies by the difference of the 


equares of two-voltmeter gs. 

With suitable connections it becomes possible to reduce 
‘the potential difference at the terminals of each voltmeter to 
a very low figure so that the lost power in the whole arrange- 
ment may be reduced to a mere trifling quantity without 
impairing the ѕоспгасу of the method. . 

This aleo permits of the employment of very low reading 


volt meters constructed on the hot-wire principle, from which 


all disturbing effects such as are often produced by hysteresis, 
foucault currents, self-indnction or capacity, and neighbour- 
ing conductors carrying heavy currents, are manifestly 
absent. | 

The object of the present article is to describe a hot-wire 
instrument devised by the for use in testing rooms, 
laboratories, &c., as a handy and accurate appliance for 
determining the conditions obtaining in any circuit, viz., 
the current strength, voltage, power, and power factor. 

In fig. 2 a small view of such an instrument is represented, 
it consists of two hot-wire voltmeters so arranged thut their 
pointers move over a common scale. Lis a small lever ¿t 
the side of the instrument, оре which a piece of 
stiff paper is brought to upon the two pointers 
sufficiently to temporarily бх them in position while a 
reading of each is being taken. | 

At Нр same moment as the paper strip is brought to bear 
upon the pointers both hot wires become shunted, so that 
the mechanism which actuates the pointers through the 
medium of a special spring device, can return nearly to the 
zero B осте without overstrain and consequent damage. 
On releasing the lever, L, the hot wires are onoe 
more in circuit and the pointers take up their correct 
positions as controlled by the mechanism. | 

А further advantage of the hot-wire principle for instru- 
ments of this description is the possibility of making them 


absolutely dead beat. The ammeters and voltmeters of 
Mesers, Hartmann & Braun are quite remarkable for this 
quality. If, then, the arrangement as described above for 
ring en two pointers fixed while & careful reading is being 
taken be also attached, the probable error of observation is 
reduced to & very small quantity. | ü 

A 

0 
Fig. 1. 


; Pis main principle of the method is briefly explained as 
ollows :— 

Let v and c represent the instantaneous values of the 
current and E.M.F., and let k v and в © be voltages propor- 
tional to them obtained, for example, by means of a small 
transformer inserted across the mains, and a non-inductive 
resistance inserted in series in the main circuit respectively; 
let, further, р, and р, be the instantaneous values represent- 
ing the sum and difference of the above voltages, i. s., 


Di RC AI kv 
Da = ВО — Ё x. 
We have then the relation at «very instant 
: D? E р; 
= V 
4nk i 


(, the instantaneous value of the watts). 


Representing by D, р, v c the effective values of the above 


quantities, and by © the power factor, we have as the 
effective value of the watts | 
9. n4 T 
сок iR P — 2 V 


and this is manifestly true for any shaped waves, lags, &c. 
We may represent D, and p, graphically, as follows :— 

Let the length of the lines, О А, o B, represent the mag- 
nitude of the quantities, в о and Ё v respectively, and let 9 
be such that oos. = . | кен 

Completing the paralellogram and representing by di and 
d, the diagonals, we have the following purely trigonometrical 
re'ations— 

d! — 12 = 4вЕСУ Фф 

di + d, = 2 RC + 2 E v.. 
| If, now, d, and d, in the above equations be replaced by 
р, and D, respectively, we obtain two physical relations 
which we have already seen to hold quite apart from the 
diagram, hence it follows that if the parallelogram be con- 
structed as explained above, with the aides, О A, О B. repre- 
senting the magnitudes of the quantities, n o and x v. snl . 
with the angle, ф, equal to oos. Ф, the diagonals will re- 
present the magnitudes of the quantities, D, and р. 

We see, then, that if we know any three of the five quantities 
RC, k V, р, Da Ф, the remaining two quantities may be 
determined graphically as indicated above, not only when we 
are dealing with sine waves, but also for any other shaped 
wave whatever. 

Now it is only necessary to determine, experimentally, 
the voltmeter values, Di and Ds, in order to obtain the value 
of the watts, The method of carrying out this arrangement 
is indicated in fig. 2 : M, representa a motor or other circuit, 


Fia. 2. 


the power supplied to which is to be measured. In the main 
circuit а non-induotive resistance, в, is inserted, which wil! 
give a drop of about 1:5 volt with the maximum current. 
A transformer, T f, of which the secondary consists of but 
one or two turns, suitable for the generation of a voltage 
comparable with the drop across the non-inductive resistance, 
R, is connected across the mains as shown. There are many 
ways of connecting up 1 the same purpose may be 
effected, but here only two methods are shown: — (a) vere 
the non-indactive resistance is divided, (5) where the seconda: y 
winding is divided. In the firat case the across the 
two halves of the resistance, in the second, the voltage across 
the two halves of the seco , are equal, 

It will now be seen that the potential difference which 
exists between the extremities of the branches, a c, b c, oors 

D 
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iy og to the vector sum and difference respectively of the 
N which represent the main current and the supply 

If, now, the two voltmeters, which together constitute the 
wattmeter, be inserted in these two branches, and be calibrated 
to indicate directly the mean square value of the potential 
difference at their terminals, the difference between the two 
indications will be & measure of the watts. 

The instrument may further be combined with a change- 
over switch, which in the second pasen shall connect the 
hot wires, as shown in fig 8. In thi 


that the indication of the one needle із а measure of the 
sa strength, while the second needle indicates the supply 
voltage. 
Thus the same instrument, with the change-over switch 

ро (1) indicates simultaneously current strength 

voltage, and in the second position true watta, from 
which resulta, of course, the of the current may be 
determined. The scales may either be graduated to show a 
given multiple of the mean square voltages, thus enabling 
the жайа to be determined by simple subtraction, or 
ое тве - is ze bd quim x " 1 

t is worthy of note that with the suspension adopted 
the above-mentioned firm the scale is very nearly a s 8 
root scale, so that if graduated to indicate the square of the 
voltage an almost equi-proportional scale is obtained, which 
is without doubt the most convenient scale for an instrument 
of this t A method employed with considerable sncoess 
by the writer where only one instrument is needed, is shown 
in fig. 4, 8 is a reversing switch, a reading being taken in 


Fira. 4. 


each of the two positions. The instrament used was a hot- 
wire voltmeter constructed by Messrs. Hartmann & Braun, 
having the series resistance removed. It could in this 
condition be used either as an ammeter up to 0:2 ampere, or 
as a voltmeter from 0 to 8'5 volts, 

Before proceeding further, it will be'well to examine this 
case analytically. As a matter of fact the excessively small 
self-induction possessed by the various branches are of 
absolutely no account, far less во than those in the ordinary 
two-coil wattmeter. | 

In order to make the case general, and to see in what way 
they enter into the result we will assume self-inductions in 
all the various branches, comparing the result with that of a 
two-coil wattmeter, thus clearly seeing the ground that 
justifies us in making the above assertion. 

Let v, v represent the effective and instantaneous values 
of the supply E.M.F. respectively. 

Let c, c be the effeotive and instantaneous values of the 
current passing through the non-inductive resistance 


position it will be seen 


5 of c, or с, the secondary current of the trans- 
ormer), c will thus consist of, c, the primary current supplied 
to the transformer, and с — c the main current supplied to 
the motor.* 

Let R and L represent the resistance and coefficicnt 
of self-induction of the so-called non-inductive resistance. 

Let ғ and “ represent the same with reference to the 
measuring instrument. 

p, X, п the resistance, coefficient of self-induction (or 
leakage coefficient) and number of turns of the secondary 
winding. 

Let D, р, р, р, be the instantaneous and effective values 
of the voltage at the terminals of the measuring instrument 
in the two switch positions. 

Take one terminal of the resistance в at zero potential, 
and the other at — vi (— vz). 

Let ғ represent the magnetic бох in the core of the 


trangformer and let, 0 represent the operator Са 


In order to avoid expressions of too great length we shall 
make the following abbreviations as we proceed, by 
writing :— ! 

| в for R +r + p, 

L“ p LcT!-cA, 
V R? +12 m? рї, 
V Wc ＋ LOU mi pi, 
n „ Vott m gl, 

pP = 2 2, 
~ representing the frequency of the supply current. 

Considering fig. 4, we may express briefly the conditions 
obtaining in the various branches by the following equa- 
tions : 

(R T L) S ＋ (RTT L 0) Ci — У; = 0 

пӨв– {т +р+ CTX) 0! С, – vi = 0 


| 
© 


S:milarly, р, — (r + 1 6) c; 
&o., Ko., replacing in the above D, c, v, (0 ғ) by 5, c, v, and 
( 0 F), and во on throughout. · | 

Eliminating c; v; we have 


D — (r +10) 0 
(R T L) о (R + L 0) 1 |20 
n 0 f — ir-p UT 1 

From which we obtain 


ÜR TTT OT (UITIT XN) G) Dir T1000 r ) 
— (r -010)9n80r.z 0. 

Representing 0 ғ and с as periodic functions with respect 

to time (t) by the general expressions 
0r —ZXra4mptiu(mptlí.- en). 
C= Xc,-iu (m pt + nm’. 

The summation being extended to all terms obtained by 
giving m successive integral values from 0 to o», we may 
write 


(R +1 0) р, = — 2 fu In Cm ein (v pte +m + 


/ 
tan NE tun! =) + п Lin Fm mn pein (m pt 


R 


lm 
+ ey un "| 


Im Tin . 
wh: nce Dj = — L 55 Cm sin (тр! + Nin. + tu.. 


Lm y 
1 п R 


| | 
fin COT a 1 >) gos 
LA 


Fin № р мр. (n р l + Ein + tarn? lj : 


/ 
t 4,7] B 85 ) 
R 


ГА 


* N.B.—With the above arrangement where the two readings are 
taken successively, 88 value of о, sais dris rin in pee 155 
tions, ca primary curren vary tly. 
error, 5 this variation of c is extremely minute, 
and in the other metheds where simultaneous readings are taken, non- 
existent, so that it will be omitted altogether. ' 


* 
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and D? D = 4 n | z Im im cr ein (m pt + во.) | 


| 2 tm F, m prin (m p t+ &o.) | ; 


m 


and the value of i J (Di? — Dg?) d t integrated over a rela- 


tively long period of time T (which by our notation may be 
expressed ав D,? — D.:), becomes | 
tn? LMP .. 
—2RnZ cm C, Fin mp (coe. фа + - * sin $a), 
where $,, replaces (em — з). ö : po 
Now, it is merely a matter of design to mske the primary 
loss sufficiently insignificant, and we may write 


V 
— X fo- r. or — xo Гог Fu m p, 


N being the number of turns in the transformer primary, and 
we arrive at the final expression, 


2 2 » Y. „тр. 
p?—p2=2R 2 ( а.) Vu cw (сов, o. дє 7 sin e, 
This, then, is the general value of 0,2 — Das, assuming 
self-induction and resistance in all the various branobes and 
making no assumptions as to the shape of the current and 
E.M.F. waves, except that they are periodio with respect to 
time 


It will be interesting at this point to compere the above 
result with that of a two-ooil wattmeter, assuming the latter 
to have self-induction in the shunt coil, and making the 
same assumption as above as to the current and E.M.F. wave 
forma, If ғ, and / be the resistance and self-induction of 
the shunt cirouit, we have for the foroe exerted on thé 
movable coil, 


nc p ung ) 
f (Р) ri ti mip Vm Cm (cos. vn + A sin $5 1, 


where f (P) involves a coefficient determined by the propor- 
tions of the wattmeter, and also depends on the relative 
position of the two coils. 

It is highly interesting to note the following point of 
difference between the two wattmeters, viz, iu the two-ooil 
wattmeter self-indaction in the main current coil is of по соп- 
sequence, but in the ahr nt circuit it is very detrimental, while 
with the hot-wire iostrument self-induction in the shunt 
branches produces little or no error, whereas in the main 
resistance it is of the greatest importance to eliminate it 
when large angles of lag exist. Next we see that self- 
induction in the resistance, R, enters into the expression for 
D? — D in almost irr the same way ав does the self- 
induction of the shunt coil of the ordinary wattmeter. Thus 
the higher the frequency (consequently the higher the 


harmonic) and the nearer ¢,, approaches the value 2 the 


greater is the relative e ffeot of this self-induction. 
Considering the case where the E.M.F. follows a sine law 


the error when ¢ = 2 will be, expressed in watte, 


and for all other values of ф the difference between the true 
and the observed values of the power will not exoeed this 
amount. 
It is, of course, essential to reduce the value of the 
акп s? L/1’2 ag much as possible in order to minimise 
error. 


Now, if in the two-ooil wattmeter the self-induction of the 
shunt circuit, which contains а coil of many turns of very 
wire, and sometimes the secondary of a transformer 
Which again represents a relatively large number of windings, 
can be made for all practical purposes insignificant, it is clear 
we are justified in putting L — 0, for, L being the self- 
induction of а short broad strip of some high resistance 
material forming the non-inductive resistance, the value 


of = must be many times less than the corresponding 


value in a two-coil wattmeter. 
(To be continued.) 


THE BALL RACE. 


By MARK BARR. 


Let the dilletante over-praise a novel device, and the 
practical man will not make it. There is no direct logic in 
this, but the attitude is much justified by precedent. 

In mechanics there are things which we need and things 
which we make. And among the things which have been 
needed badly since the wet Spring of °88, there are 
many not yet made. Now, the pes engineer is not, as 
Bret Harte would put it,a real mean man; he honestly 
desires to make the things we need. But he knows how easy 
it is to think and how hard it is to work. 

For years the dil/etante has very much enjoyed the thought 
of ect steel balls; the English Mechanic has teemed 
with remarkably designed bearings, and friction seemed а 
thing of the past. But all this time it has been very hard 
to make the perfect spheres. Difficult as it was, however, 
there has been much fault on the part of the practical man. 
He will not repeatedly try to bring to perfection a thing 
against which he has been prejudiced by the theorist’s 
enthusiasm in the first place. 

Were it not for the evolution of the bicycle very accurate 
balls would b> hard to obtain, and in the days when balls 
were bad many declarations were made in favour of the 
sleeve bearing and the collar thrust. 

It is not yet generally known that bells are now 
made with truly marvellous accuracy; they may be now 
obtained correct to 0001 inch, and in large quantities 
at that. One сап now make use of balls in pivots and 
other bearings not only to reduce friction, but to obtain 
accuracy of setting. In a certain machine used by the 
Linotype Company for engraving minute type forms in 
hard metal, wherein, I may say, the very acme of 
nicety is required, ball slides and bearings are used with 
great success. The balls supplied for that machine can be 
lifted, a dozen at a time, between two perfect straight-edges, 
edge on, and held parallel in the same plane by ground 
blocks at the ends. | 

Some weeks ago a little discussion arose over the subject 
of ball races and their accuracy. I was designing at that 
time a special form of engraving pantagraph for linotype 
work, and as had made use of ball-race bearings throughout 
I became much interested in the controversy. In the 
discussion referred to a geometric construction was shown 
which proved that, given perfect balls, true rolling friotion 
could be attained. . . 

Now, having in our possession balls which are spherical 
and which are so hard that the rolling friction ina hardened 
and ground race is next to nothing, we should see if the 

eometric construction given can be translated into simple 
dimensions for any special case. Very often the necessary 
dimensions for a trigonometric requirement are impossible to 
determine in the actual apparatus; we cannot draw con- 
struction lines, for example, within the body of our material. 

Fig. 1 shows the diagram mentioned which gives the lower 


Fra. 1. 


race and ball in sectional elevation. If c is the centre of 
the race, and o the centre of tbe ball, then the surface of the 
race must be tangential at а and b. The points, a and b, 
are obtained by drawing a line, с b a, as shown. This 
makes the rolling patb, p, bear the proportion to the rolling 
path, g, which is necessary in bevel gears. | 

In order to give out a drawing for the тосор, we 
must calculate five of the seven dimensions marked in fig. 2. 

We first choose the diameter of the ball, the number of 
balls and their clearance ; then the diameter of the race, and 
finally, the minimum “depth of grip," which is shown as /. 
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Now, where R is radius of race, r radius of ball, d the 
clearance between balls, and л the number of bells, 


Choice can be made in the terms, but в should be suited to а 
practical clearance, a stock-size ball, and whole number for n. 


It is then necessary to find the formule for the race 
dimensions. These formule are very easy to obtain if it is 
assumed that the bevel angle, a, in fig. 1 is known, and 
this is generally used. But it is impossible to make use 
of this angle directly with jigs in the workshop. The 
bevel angle is determined by the “minimum depth of grip” 
wanted in relation to the clearance desired between the upper 
and lower races. Hence Л should be chosen to suit these 
requirements. The plane through the centres of the balls is 
made midway between the flat surfaces of the two races, and 

thus becomes a n dimeneion. | 
Taking ^, в, and r then as known, I have worked out the 
following formule:— -- 
i r 


R— --- 5 
cog |^ — 

( а) 

КИНИ MEER 

sin (p — 9)’ 


ф = 2 віц! (= 3! 


p= 90 —a+ $., 


pz 


L = В + 


В = 90 — а – 4 

where a is the bevel angle found by 
— RENE 
R? 2 1 Ут Ii 4r 

Now, it is easier to use a right angle for the race than any 
other; therefore, in all cases where the thrust is not great 
enough to exert too powerful a splitting action, we can take 
¢ equal to 90°. 

In this case we have the much simpler formula : 


sina = y 


D =B = —— . 
h? 
1— Yà 
3 
Т = R + a 
ф = 90°, 
р = 90° + вїш^! m. 
T 
D = su! ua 


and there is no bother over the bevel angle. Е" 

Unless all dimensions аге calculated trouble is sure to arise. 
Very small errors in graphio methods, even with large scales, 
make differences which are not always negligible. 

Graphio methods on large scales are useful for highly 
complex calculatione, but where one can obtain a simple 
formula it is better to avoid graphics if only to eave time : 
once а formula is had one always has it. But an extra 
drawing board, paper, pins and time are required on each 
occasion of the graphic determination. 


THE MANUFACTURE OF ALUMINIUM. 


On the occasion of the meeting of the Insticution of 
Mechanical Engineers at Belfast, in July, 1896, Mr. James 
Sutherland, the manager of the factory at Larne read a 
paper which fully described the method ado for the pre- 
tion of роге alumina—oxide of alumininm—from 
uxite. Members who then visited that factory will be 
interested to learn that the British Aluminium Company 
have already been compelled to enlarge the works to nearly 
double the capacity, and that great improvements have since 


been introduced into the process of manufacture. The 


finished product is a very finely divided powder, and in order 
to ship it safely to кое, it has been found advisable to 
pack the alumina in hermetically sealed steel drums. On 
arrival in Scotland the oxide is reduced by the Héroult 
rocess, and the metal is run ont of the electrolytic baths 
into ingot DURER In this form c 1 is аи 
pure enough for certain purposes, such as fo wor 
steel making and minh of it is therefore sold without 
further treatment. But ав small quantities of the oryolite— 
a double fluoride of aluminium and sodium containing 18 
cent. of aluminium— which is used as a solvent during 
the electrolysis occasionally become mixed with the metal as 
it comes out of the furnace, the aluminium at this stage is 
scarcely suitable for the production of tubes, rods, &. The 
original crade ingots are therefore sent to Milton, in Stafford- 
shire, where they are re-melted and refined until the metal 
attains a purity of 99°6 per cent. 


At the Birmingham meeting of the Institution of 


Mechanical Engineers, Mr. E. Ristori gave an exhaustive 
description of the Milton worke, which showed very clearly 
the exceptional advantages which the British Aluminium 
re ишн there for converting the crude metal into 
marketable articles. For a description of the casting shop, 
the foundry, the rolling shop, testing machines, fitting sh 

and laboratories, we must refer our readers to the original 


P ith regard to the working of aluminium, which has 
hitherto been represented to so many difficulties, Mr. 
Ristori succeeds in showing that these have been to a 

large extent surmounted. With certain limitations, ced 
by the chemical and physical peculiarities of the material, 
aluminium can be worked much like the other industrial 
metals handled at the nt day. It is best melted in sand 
or in iron cracibles 5 n of any flux, Xu 
temperature not greatly exceeding its melting point, 655° C. 
= 1,210? Е. On a larger scale, the operation oan be carried 
ont at a dark red heat on the bed of a reverberatory furnace 
lined with basic magnesia bricks of good quality. In cast- 
ing, special ations must be taken to allow for the great 
shrinkage during cooling. The moulds should have large 
risers and plenty of vents, They are preferably cooled from 
the bottom upwards to enable the gases to escape. Slabs for 
rolling must be cast in closed ingot moulde, with a perfect 
machined internal surface, which is coated all over with 
graphite and water; the mouids must be very hot, and the 
castings cooled quickly in very cold water to make them soft. 
Aluminium can be forged hot or cold; preferably at a tem- 
perature which causes a hard wooden stick to smoke when 
pressed inst the metal. In com n with other metala, 
it ranks third in order for malleability, and sixth for duo- 
tility; sheets have been hammered as thin as 4535 -inch, 
and wire can be drawn down to zB) - inch diameter. No 
lubricant should be used for rolling, and the aluminium 
requires Ше ng annealing at a low red heat, just visible in 
the dark. In turning, the edge of the tool soon. becomes 
blunt, unless only small cuts are taken; the cutting speed 
should be high, and both tool and metal should be lubricated 
with turpentine or petroleum. Filing is best done with 
single cut files, because cross-cut files rapidly become choked. 
Spinning is easy on wooden or metal forms, the best lubri- 
cant being stearic acid dissolved in turpentine. Aluminium 
can be stamped or pressed, hot or cold, ‘either dry or with 
soap water for heavy work, and with tallow for emall goods. 
Frosting is effected by dipping the articles for а few seconds 
in a hot 10 per cent. solution of canstic soda containing 
about 24 per cent. of common salt, till the surface turns 
black, then brushing with cold water, and dipping in strong 
nitric acid till the metal becomes white again, and finally 
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washing and drying in sawdust. This process is desirable һе principal foundries, aluminium is now being employed; 
before aluminium surfaces can be efficiently painted or and reports from some of these state that the result is a 
enamelled. For polishing, a mixture of olive oil and rum is reduction in the wasters of 80 or 90 per cent. In this case 
used, or emery and tallow, followed by rouge and turpentine. alumininm does not actually replace any other metal, bnt by 
Burnishing is done with bloodstone or steel dipped in rum йв own special qualities is useful as a means of improvin 
and oil, or in a solution of borax containing a little ammonia. physically and chemically some of ita older rivals an 
To engrave aluminium, the plate must be coated with stearic riends. 

acid and turpentine, or with rum and oil, as before; if this The use of aluminium in ship building is growing rapidly 
be not done, the graver slips continually. on account of the almost unestimable advantage of ita great 
It has been claimed by many that aluminium will find its saving in weight. It is ouly four or five years ago that a 
ohief utility in the direotion of in and we find that much small canoe was made on the Thames, ont of two sheets of 
attention has been paid to these. In its purest form alumi- aluminium, stamped and riveted together; but now torpedo 
nium is very soft, and of no great service in those arts іп boats, yachte, launches, and other vessels are being made. 
which much rigidity and strength are required. Actually, Scarcely any industry that can be instanced can show such 
an impure aluminium, containing about 98 per cent. of а rapid advance as this. Indeed, aluminium is quite fin de 
alamininm, is preferred to a metal of greater purity. Мапу si2cle, and he would be a bold prophet who would venture to 
alloys, y those which are termed light,“ have been define its position in the economy of civilisation 25 years 
discovered, and two especially are now being used toa large hence. 
extent. These are ternary alloys, and are called “ Wolfra- 

minium and “ Romanium.". Tungsten is the leading 
ingredient in each. There are also many heavy alloys 

of aluminium, in addition to the well-known bronzes, and 

some of these are very much used by the French Admiralty, 


pecially for the manufacture of propellers. THE LONG-SCHATTNER PREPAYMENT 
he principal uses of aluminium are too many to be METER. 
enumerated. The ies of the metals are so akin to | 


those of copper and brass that, broadly speaking, aluminium, . 
or one of its light alloys, should to а large extent replace both ELECTRICAL meters depending on the measurement of the 
copper and tin, and also nickel or German silver. Sucha electrolytic action effected by the current to be metered have 
change would be followed by various advantages to all соп- been proposed by several recent inventors, and the records of 
cerned. Not only would there be a considerable reduction Ње Patent Office of the last 20 years contain, we suppose, 
in the weight of the articles, bat they would not tarnish or © hundreds of descriptions of such apparatus. It is certain 
tarn black on exposure to air. The cost should be the same, that their mechanical simplicity, freedom from frictional 
if not actually lower, inasmuch as, bulk for bulk, aluminium errors, and capacity for accounting for the smallest currents 
is already cheaper than copper or tin, and its will ocon- аге very great recommendations, but they have certain dis- 
tinue to fall as the demand increases. One field, however, advantages. There is usually а serious fall of potential in 
remains, which copper is bound to maintain as its own, е cell, and they are liable to corrosion and decay. The 
namely, the construction of insulated electrical conductors, importance of the first point is greatly reduced by high 
Experimenta have already been made on a large scale with potential distribution, and the second is a matter of degree 
bare conductors of aluminium for telephones, &о., and the and may be brought within small limite. | 
British Aluminium Company are using it in this manner at A very promising electrolytic prepayment meter, recently 
their Foyers works with perfectly satisfactory resulta, ita con- brought ont, is, we understand, being used at Norwich. A 
ductivity, weight for weight, being double that of copper. prepayment meter is just a case where simplicity and cheap- 
Bat when the mains have to be iesulated, copper is abeolntely nes are much more important than great accuracy over a. 
unapproachable, on account of its greater conductivity, large range and long running power. The sums of money 
volume for volume, which is 165 per cent. of that of collected are too small, and the installations too inconsider- 
aluminium. Besides the advantages set forth above, able to pay for the use of complicated and expensive instru- 
aluminium is not poisonous, and is pre-eminently adapted ments, while the visits of the inspectors are so frequent that 
for the manufacture of cooking utensils. On the otherhand, long-running meters аге not required. | 
he principle of the Long-Schattner meter is Mu similar 
constantly wearing out; cast-iron is heavy and brittle, and to that of the old Edison meter. Its form is clearly shown 
copper requires to be frequently re-tinned in order to avoid in our illustration. ' | 
th. as an aluminium saucepan Fig. 1 shows the prinoiple diagrammatically. A is a lever 
costa no more in the first instance than a copper one, weighs pivoted at x. At the far end of the lever is suspended a 
much less, is perfectly innocuous, and does not periodically 
need a fresh inside, it is not surprising that the employ- 
ment of aluminium in kitchens and canteens is spreading 
rapidly. A steady demand for aluminium is springing up in 
various kinds of printing processes, as well as in lithography. 
The metal appears to answer admirably for the construction 
of rollers used in calico printing, and when its surface is 
хорегіу prepared, it is also capable of replacing the ordinary 
ographic stone. It can easily be imagined that, instead 
of having cambrous and heavy stones, which can be printed 


be bent into а circular form and printed on rotary presses. 


applied is in metallurgy, where its valuable metallurgical copper plate, B, which is immersed in а solution of copper 
les were discovered and utilised. It is common know- sulphate. The bor, р, is also of copper, and forms the 
amongst steel makers that ingots often turn out spongy negative plate, or cathode. c isa weight to balance the 


at the top, and when particularly good ingots are required other side of the lever. к and Rare cups to hold respectively 
the katy portion is cut off and melted over again. By the Ње coins and standard weights which the collector replaces 
introduction of a very small proportion of aluminium to iron, instead of the coins. ғ, and ғ, are mercury cups. Fi, the 
ateel, or brass, either in the mould or in the ladle, the front one, being filled with mercury; r, the back one, 


сап be quite certain that the ingots will be solid all being half filled with mercury and filled up with creosote 
h. When used in this way, aluminium has the ой. н, and H,are contact pieces forming а bridge across 
virtue of instantly liberating all the gases contained the mercury опре, which bridge is fixed on the lever. Е; is 
the metal, and of keeping it fluid for a longer period,so а main resistance, across which the depositing cell goes ав a 
by the time the casting solidifies the have had an shunt, and R, is a large resistance going from one meroury 
opportunity to escape. In almost all works, and in all сор to the other. 


HE 
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. Now, the total flow of current corresponding to a Board 
of Trade unit at 100 volts will deposit nearly 4 oz. of copper, 
so it is clearly ont of the question to deposit copper in a 
small valtameter to correspond to the whole of the В.Т. 
units which may be passed through the meter. The diffi- 
culty in this meter is met by shunting the depositing cell 
with another conductor, so that only part of the current 
passes through the cell. We should like tome information 
as to the proportion between the two parts of the main our- 
rent, through the cell and the shunt respectively, at different 
loads. The back E.M.F. of the cell, and there must be 
some, will cause a smaller proportion of the current to pass 
through it at low loads than at high; indeed, below a certain 
load when the fall of potential in the shunt is leas than the 


back Е.М.Е. of the cell, we suppose that no appreciable 


amount of current will flow through it at all. 

The plan of conuections is shown in fig. 2. 

When the lever is “up” it will be seen that the mercury 
connection in cup, Fp is broken, and the current has to рава 


Fd. 9. 


through resistance R, The course of the current is as 
follows :— 

1. When lever is “down.” Entering at o to mercury 
cup, Fs, Ha, from there part goes through connection to plate, 
B, across to bor, b, depositing copper from в to p and ont to 
Y ; the other part, the main current, goes from E, to н, to 
FK, through resistance, Bi, joining the other part at v and 
out at terminal, Q. | 

2. When the lever is up.“ Contact piece, Fs, is out of 
the mercury, and the current has to take the course through 


resistance, ву, which causes а very large drop in voltage ; 
part again through R, and the other part ae H, to se 


B und р, and joiuing the other part at v again. 

From the above the complete action of the meter can be 
seen. The lever is overbalanced, say, to start with. A coin 
has to be inserted, which brings the lever over again, eatab- 
lishing & short circuit across the mercury cups. It keeps in 
this state until the amount of electricity equivalent to that 
coin has been used, that is, until в is lightened enough to 


cause апо ег overbalance, breaking н, and Fp and forcing 
the current to pass through m,; thus the circuit is never 
actually broken, the lamps continuing to burn quite dimly, 
forcing the consumer to insert another coin to get any 
Deren light at all, whilst he has also to pay for the 
light he burns dimly, as that too goes as before through the 
depositing cell, во that the next coin he inserts really pays 
for that light. 

R, is of considerable resistance; thus with 20 16-C.P. 

lamps a drop of about 70 volts is obtained; with 10 16-C.P. 
85 volts drop; with five lamps, 17 volta drop; and with 
two lamps, about 7 volta drop. 
For a room lighted with two lamps, a customer may 
prefer to buy some 93-volt lamps, and go indefinitely on tick 
with the lamps at their full pressure, to feeding the machine 
with the scarce threepenny bit or the useful sixpence. Of course, 
the current used while the lights are dim passes through the 
depositing cell, so that the next coin inserted goes to pay for 
that, and buys a smaller supply of the full light. 

There are but few details to be explained. It has been 
found that the creosote in 5 Fs, is very effective. 
It causes a perfectly sparkless break and “ make,” even 
at full load on a 220 volts circuit, and it also keeps the 
contact maker, Hs ectly clean. It, of course, does not 
deteriorate, neither does the mercury, so that the cups need 
really very little attention when working. | 

By never com к ои the light off a great advant- 
age 18 gained. It is distinctly one of the disadvantages of 
an ordinary prepayment meter that the consumer should 
suddenly be put in darkness. The way the Long-Schattner 
meter gets over that difficulty is unique, effective, and equit- 
able to consumer and company. The consumer need not 
fear the annoyance of suddenly being put in darkness, whilst 
the company, on the other hand, is being paid for all the 
energy which is used. | 

One oopper plate and box will last for 700 units, and then 
has to be replaced with a fresh plate and box, at a cost of 
5s. The box and plate are made easily detachable from the 
meter. 

It has been found beneficial to pour a thin layer of 
ordinary machine oil over the top of the copper solution, 
thus preventing any evaporation. This does not effect the 
plate or box at all, the only oo necessary being to 
rinse the box and plate with water when removing the 
solation. | 

Lastly, the proprietors of the Long-Schattner patents have 
decided to make their meter purely a silver 
one, that ie, only silver coins (8d., 6d., and 
1s.) being admitted. They have come to the 
conclusion, from the experience of the 
companies ag well as from other sources, 
the consumer prefers a larger amount than a 
pennyworth at a time. 

With each meter standard weights are 
supplied to cover the life of a plate, viz. 


700 units at 6d. unit, these weights to 
be gradually in the standard weights 
pan by the co r as he extracts the money. 


The meters are calibrated to any required 
rate per B.T.U. | 

The copper sulphate solution is of 1,115 
specific gravity, and is made up of 1 per cent. 
sulphuric acid and 99 per cent. water. 

An instrument of this kind is not to be 
looked on in the same light as a Kelvin or 
Aron meter, nor is anything of the sort re- 
quired. We think it is likely to prove ver) 
useful and to be just the rather rongh, easily 
adjusted machine, that is wanted. Mercury 
cups with oreosote, and voltametera with a 
layer of machine oil, are messy sorts of 

| things, but they may work all right, аге 
easily oleaned or replaced, and do not require a clock- 
maker to do it. It can, moreover, be seen by inspection: 
whether the instrument is in order or not, a matter quite 
impossible with a motor meter, which may turn round 

seem in good order, and yet be registering hope- 
lessly wrong. A prepayment meter has to be visited at 
short, intervals, we are inclined to think the diffionities 
which undoubtedly are found with electrolytic meters may be 
less serious on this account with prepayment than with 
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recording meters. We are uncertain whether a prepayment 
t ш 


money to a supply company by putting -crowns into a 
copper meter. We all know bow scarce small silver is com- 
pared with coppers. The demand for more than one 
pennyworth at a time is met just as well by patting in three 
pennies as a three-penny bit. Weare less than the 
authors of the of the beneficial effects of the 
Long-Schattner meter on the human mind. They write: 
“Users of the Penn -in-the-slot gas meters complain that 
with these coins y do not get theif fall value of gas, bat with 
the Long-Schattner meter the complaint cannot exist.” 
Some customers want their light for nothing. 

It is claimed that with this meter there are avoided 
troubles that have been experienced with voltameter meters 
generally by (a) depositing away from the plate which we 
measure; (5) by bri the current on to the plate at 

and out of the box at the bottom, and 3 
a very even distribution of current, tbrough the liquid; an 
(c) by the very low density of current there is no heating 
and there are no gas bubbles found. The result is a great 


accuracy at all loads. Тһе loss of pressure across the 


meter is only— 
'2 volt for 5 amperemeters 220 volts. 
2 0 10 99 110 » 
`1 99 5 » 110 99 


A FRENOH VIEW OF AMERICAN 
ELECTRIC TRACTION. 


тн а view to the adoption of electrical methods on the 
line now ing between the old Orleans station and 
the new terminus, Orleans Railway Company sent to 
America on a voyage of study a group of engineers, 
Messieurs Solacroup, Sabouret, Valton, and De Freminville 


and Hiberty. 
Their notes are published in the Revue General des 


generating station at home.” 
The sting of this, as of many other things, comes in the 
tail. The Heilmann locomotive, as we all know, does not 


leave its generating station at home; but—snail like—bears 


it on its back a constant load and encumbrance. Неге we. 


have a genuine French opinion of the wisdom of it. 
In ten electrical traction has almost entirely sup- 


ted horse traction and cable lines in America. New lines. 


ve been established at the same time as electric lighting in 
small towns, in the suburbs of large towns, Vip. out to dis- 
tances impracticable for either horse or cable в; uniting 
the principal localities at 40 to 50 kilometres apart, and 
endeav by the junction of suburban networks to raise 
up traffic between neighbouring towns. By the current 
year 20,000 kilometres had been constructed, and bid fair 
to grow still faster in the immediate future. And London 
is thinking of experimenting ! ! ! 
_ From tramway work main line work has been taken up 
simply by carrying out everything on a little larger scale. 
Though so new on main line work—ecarcely three 
electric traction has already been applied, so far ea the 
depatation were aware, to the tunnel of the Baltimore and 
Ohio, to certain branches and sidings at Hoboken, New- 
haven, and Whitingsville, the Boston and Nantasket Beach, 
Hartford and Berli 
Street and the West Side Elevated of Chicago, Washington 


Berlin and New Britain, the Lake 


and Mount Vernon, Philadelphia, and Mount Holly, Norfolk 
and Ocean View, and on a little branch line of 5 kilometres 
in California. 

We have repeated the list for the benefit of the London 
Metropolitan Railway, whose directors 5 shiver 
5 тис m to тг eír ignorance 
on one „ an ul of ering passengers too 
comfortable on the other hand. | 

The circumstances which the adoption of elec- 
trio looomotives in the Baltimore tunnel, in order to enable 
the company to compete for the New York traffio, are too 
well known to require any repetition from the French. The 
deputation observe that the service rendered is complete and 
regular. Electric locomotives alone haal freight trains 
also through the tunnel, and they note that all engineers, 
without exception, are satisfied. The third rail as a con- 
ductor has their approval rather than the oyerhead conductor, 
in that weight for weight copper has only from five to nine 
times the conducting power of steel, but it coste 1°05 franc 
per kilo, whereas steel rails (old) only cost 65 francs per 
ton (1,000 kilos). For other reasons, also, they approve 
the third rail, It to them a little out of way to 
employ locomotives of 87 tons for a daily service of 15 trains 
when twice the number of trains might be worked with 
engines of half the weight; 22 tons per axle seems heavy. 
Th i of the line consider, however, that the 
5 up and re-forming of trains would be worse than 

inconveniences named. They would also have preferred 
а simple reduction motor in preference to direct connection 
for such slow speeds as are employed, and an increase in the 
number of axles. By this change the motors could run во 
= -—— ha: ly less. — 

ut, on the whole, great ion is ex especi- 
ally in view of this being the first application to main line 
work and that the service rendered is double—freight and 


enis Ri Ra: four motors being ooupled in series for 
8, while for passenger trains the working is in 

lel of other locomotives since made by the General 
Electric Company, that of the manufacturers line at 
Newhaven weighs 25:4 tons, and has two motors, one on 
each four-wheeled truck, driving one axle direct at 500 
volta. At Hoboken a 25:8-ton engine has а geared motor 
to each of ita four axles. This is highly commended. 

With a total weight of train of 289 tons on a run of 
1°76 kilometre in 8 minutes 17 seconds, the total energy 
consumed was 14°5 kw.-hours, or 84:4 wati-hours per ton 
kilometre. 

The оов of production is 0404 franc рег kw.-hour. 
Adding 10 per cent. for line loss, gives 044 franc (say, 
*44d.). The electrical cost per 100 tons per kilometre is thus 
1°54 frano, or ically 14d., equal to 22 kilos. of coal. 
This includes all works’ costa. 

On the Berlin-Hartford line about 20 per cent. of the 
motors are off duty, which is declared small for machines 

ing their 570 kilometres per day. On the Nantasket 

line, with 60-ton trains at 60 kilometres speed, the: 
consumption of electricity varies from .87:8 to 50'8 watt- 
hours per ton kilometre. This is higher than at Baltimore, 
especially when it is considered that the line is nearly level, 
and at Baltimore the grade is censiderable. But at Nan- 
tasket there are many s 14 in 17 kilometres. E: 

On the West Metropo of Chicago trains run at two 
minates’ headway. The motor cars ip. co tons, and draw 
during the daytime three trailer cars. motor cars have 
two 125-H.P. motors, one en each axle of one of the bogies. 


The 
watt-hours per ton kilometre. The motor cars are overhauled 


average 600 metres apart. 
The necessity of attracting passengers by high speed has 

led to the construetion of new motor cars with four motors 

of 150 НР, in place of two of 125 H.P.—with a view, also, 


* 
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hour. Sach is the order of ideas of American engineers. 
The French V Sapa see no farther difficulty ahead, over- 
head or below the conductor is s equally ee and a third 
rail on blocks of paraffined wood is fully shown at Chicago 
to deal perfectly with trains of 108 tons on 2 minutes 
headway. General forms have already been established, and 
all apparatus has been brought to a size beyond what is 
required for the heaviest trains in France. 


- No more can the electric locomotive be looked upon as 


experimental. Daily work over many months has demon- 
strated its superior tractive power over steam, and its 
reduced weight for equal power. Improvement, it is true, 
is still ible, but the electrical locomotive no longer 
requires inventing. It is there and has come to stay. 


MR. RAWORTH'S PRESIDENTIAL ADDRESS 
TO THE NORTHERN SOCIETY OF ELEC- 
TRICAL ENGINEERS. 


WE always iris something sparkling from Mr. Raworth, 
and we are seldom disappointed. In a presidential addrees 
he is “all there," if so vulgar an ex 


ion may be per- 


mitted, and on this particular oocasion he has fulfilled ехрес- 


tations. Some men have capital ideas, and are conscious of 
the possession of much wit, but they are quite unable to 
express those ideas intelligently, or put their wit effectively 
in use; while others, like Mr. Raworth, have ideas and wit, 
and exult in their ability to express them in clear, vigorous 
English, at all times and seasons. Perhaps, after all, it is 
as well that this is the case, else the prospect would be opened 
up of all talk and no work—a prospect not by any means 
condacive to peace of mind or progress. 

As Mr. Raworth’s address was published $m ez/enso in 
these columns а förtnight ago, it is not necessary to quote his 
remarks at length, or even at all. But a brief review of the 
salient points of his address may not be uninteresting. 

In his opening sentences Mr. Raworth was concerned— 
and we share his concern—to find that the Northern Society 
have experienced extreme difficulty in getting members to 
prepare and promise papers for this session. 
tion of this, he assumed that they were too busy at work to 
spare the necessary time, and put themselves to the n 


trouble. We hope, and believe, that this assumption is 


correct, and this being the case, we are glad that indications 
all round point to the fact that the electrical industry is just 
now working at full load, so to speak. Only a cynic, of 
course, would suggest that the Society could not stand many 
talkers of the president’s calibre; and as a Society, it is 
therefore content to let him do all the talking that may be 
required in its behalf. 

ut another reason, besides that officially given, may lie 
in the fact that the subjects set down for discussion at the 
Institution meetings and the M.E.A. Conventions are во 
comprehensive, that scarcely any are left for the Northern 
Society to deal with. Whatever the cause, however, it is to 
be hoped that the Society, composed as it is of to many 
brilliant and up-to-date engineers, may not grow enervated 
through lack of the mental sustenance which comes with the 
preparation and provision of papers on technical subjects, 
and the members might consequently be reasonably called 
upon to contribute their quota, even at the cost of some per- 
sonal inconvenience. 

Mr. Raworth, after metaphorically flapping his wings 
and executing a victorious crow in his own vigorous fashion 
over the prostrate body of his critic, the Engineer, proceeded 
to run lighting over the heads, not of his adversaries, but 
of the subjects connected with the departments on which 
development had been more or less strongly marked, and 
glanced at the principal influences which affected the rate of 


progress. 

In the course of this expedition he stumbled across one 
point in particular which gave him pause, namely, that out 
of every £100 applied to electric lighting purposes, £37 per 
cent. went to the manufacturer of plant, “ who made all the 


an explana- 


noise and held all the meetings," and £34 per cent. went to 
the manufacturer of mains, who apparently “made all the 

ofit,” and who, we may assume, did all the chuckling to 
hires lf. It will be interesting to hear what the manu- 
facturers of cable have to say on this subject. 

Traversing the paths of bygone years, Mr. Raworth came 
to the conclusion that if they had only taken care of the 
money which the public subscribed in the two years of the 
electrical * boom "—1882-3—they would never have had to 
ask for & single penny more in the whole of the 15 years 
that had since elapsed. A startling conclusion, truly. And 
yet there must be, and undoubtedly is, considerably more 
trath than fiction in it, for Mr. Raworth, engaged as he has 
been in the electrical industry for the past 20 or 25 years, a 
greater portion of which he has passed behind the soenes, 
speaks with the authority of experience. 

One thing, however, is obvious: that, notwi 
the immense improvements which have been made in the 
design of generating plant during the last decade, some of 
the pioneer planta gave almost as good results as some of the 
plants recently installed have given. Notably is this the 
case with the aro lighting plant installed at Blackpool in 
1879 (Mr. Raworth himself being, we believe, the super 
intending engineer) This plant in. 1892, after running 
continuously for 14 years, gave the splendid figure of 4°61d. 

r unit as the total cost, although supply was only provided 

uring the season, а period of about 800 hours. 

There is, unfortunately, occasion for pessimiam as regards 
present-day expenditure on electrical plant. Those people 
who see with their eyes, and hear with their ears, are well 
aware that Mr. Raworth’s statement is likely to be repeated 
with perfect trath 10 years hence. In the establishment of 
a new and a great industry like the electrical, it is, of course, 
impossible for mistakes to be avoided; but at the same time 
it would seem to us that if electrical engineers were oftener 
to sink some of their personal predelictions, and proceed 
тоге on standard lines, a considerable amount of money 
would be saved, and a great check to the more rapid progress 
of electric lighting would be removed. | 

In discussing facts and figures, Mr. Raworth is at his best. 
Few there аге in the profession who have the same ha 
knack of making statistics palpitate with life. Perhaps his 
most striking success on this occasion was the statement that 


be had found that the 60,125,000 units which were sold last 


ear could have been produced. by no more than 20 1,000- 
ilowatt sets, working during factory hours; whereas the 
actual amount of plant employed was not less than 72,000 
kilowatts. We have not been able to check these 
but on the face of them they appear to be pretty near the 
mark. Allowing for a trifling error which may have 
in his calculation, they still most luminously exhibit the 
greatest of all drawbacks to the financial suocess of elec- 
tricity undertakings, the want of a day load; and if they 
serve no other purpose, they should impel station engineers 
to earnestly and energetically address themselves to the solu- 
aim of this the most pressing, perhaps, of all problems before 
em. 

Passing over the data relating to capital expenditare on 
electricity undertakings, to the namber of provisional orders 
(145) with which nothing has been done, to the somewhat 
surprising fact that the annual oost of producing gas equals 
the total subscribed capital of the electrical industry, to the 
expenditure, for which there is little to show, on tramways, 
to the progress—or lack of -made in connection 
with electric launches and electric cabs, we come to Mr. 
Raworth’s remarks as to the electrical distribution of power. 
Mr. Raworth regards, with evident satisfaction, the success 


which bas attended the Bills of the Chelsea Company, ће 


Metropolitan Company, and the General Power Distributing 
Company. We are, however, afraid Mr. Raworth’s satisfac- 
tion will be short lived, and will cease to exist after the 
House of Commons’ Committee have had an opportunity of 
discussing the almost revolutionary proposals which these 
Bills contain. The policy of “beggar my neighbour” may 
be all right for the beggarer, but is bad for the beggaree. 
Probably nothing in Mr. Raworth’s address will excite 
more interest—and controversy—than his remarks on what 
he calls the avarice of municipalities. Up to the present we 
have happily found ourselves in agreement with Mr. 
Raworth, but herein we have cause for dissatisfaction. We 
regret that with the extensive vocabulary which he has 
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always shown himself in possession of, Mr. Raworth was not 
able to find a better wo 
is still an objectionable sound about it, and as such it will 
tend to stir up feelings of animosity in the breasta of town 
councillors, and make even the plain places rongh in the 
paths of companies approaching them for concessions. In 
this respect Mr. Raworth has, in our opinion, committed a 
grave etror of judgment, and he would be well advised in 
endeavouring to rectify this error at the earliest possible 
moment. ; 

Looking at the causes which have apparently led Mr. 
Raworth to so himself, we fail to see that the pro- 
ceedings of municipalities deserve the construction he has 
pat upon them. In the natural order of things, companies 
and municipalities must ever be at war. Oompanies exist 
and operate for the benefit of individuals, municipalities for 
the benefit of the body politic; and only by mutual con- 
cessione can progress be acoomplished. It is idle to say that 
private enterprise is being killed, or may be killed, by muni- 
cipal obstruction. Until we know Mr. Raworth's definition 
of municipal obstruction, we are at a loss to follow him. 

Private enterprize, in the widest acceptance of the term, 
oftentimes means the creation of monopolies, and the world 
has seen sufficient of epi spi to regard them with any- 
thing approaching favour. In saying this, we are far from 
wishfal to deory private enterprise. We are deeply sensible 
of, and we cordially acknowledge the beneficent influences 
and valuable resulta of private enterprise, which has, ая it 
always has had, our heartiest support and best wishes. But 
we cannot blind our eyes to the fact that municipal enter- 
re though lethargic as a rule, is, nevertheless, equally 

neficial and valuable, and in the field of electric lignting 
and traction is, at all eventa, likely to be productive of as 
much good in the long run to the electrical indust 
generally as the most enterprising and resourceful of private 
companies. 

. Raworth quotes figures relating to gas undertakings 
owned by corporations and companies, and draws a comparison 
greatly to the disadvantage of municipalities. Unfortunately 
we have not, owing to lack of time, had an opportunity of 
perusing the returns from which the figures are taken; but 
unless Mr. Raworth has taken the sums set aside annually 
for sinking fund, depreciation, and reserve into account, and 
TE ndis the cost of residuals in the districts he mentions, 
his figures cannot, in our opinion, be looked upon as at all 
conclusive, or as forming a sufficiently strong foundation 
for the structure on which he has built his fortress, and from 
which he has directed his thunderbolt. 


CORRESPONDENCE. 


Rotatory Converters. 


The astonishing article on the above subject, which 

ars in your last issue, reads more like a piece of 
special pleading than the impartial consideration of an 
ane subject which one might reasonably expect in а 
technical paper. 


Those who are concerned in the employment of alternating 


currents have never, as far as I know, claimed that they - 


could replace continuous currents for all purposes. On the 
other hand, though a few instances of long-distance trans- 
mission by means of continuous currents are actually at work, 
yet their very rarity surely shows that this branch of elec- 
trical engineering is essentially the domain of alternate 
current, work. 

Recognising, then, that each has its special field of useful- 
ness, while there remains a large debatable territory where 
the employment of continuous or alternating currents is 
largely a matter of fashion, it is evident that any apparatus 
which permits of a conversion from one to the other must 
meet with numerous applications. It is true that if such 
converting a tus had the low efficiences given in the 
article as a “rough estimate,” their use would be exceedingly 
limited. But these figures are certainly very rough—on the 
converters and transformers. The writer of the article does 
not mention what size of apparatus he has in his mind, but 


if anything larger than mere toys is intended, the efficiency 
will probably be nearer 95 per cent. than the figure given. 
Transformers with an efficiency of only 90 per cent. might be 
useful as cooking apparatus, but would not be employed in 
practice for stepping up or down the tension of a trans- 
mission line. to the efficiency of the latter, it will, of 
course, depend on its length, as well as many otber con- 
siderations; but it is рано seldom that it is found 
advisable to admit such a large loas ав 10 per cent. Even at 
less than full load the combination will have a far better 
efficiency than 59 cent. In the case of an important 
contract recently given, the mean of the efficiencies at full, 
three-quarter, and half loads of the complete combination, 
consisting of step-up and step-down transformers and two 
rotatory converters, is guaranteed at 78 per cent. 

The remarks about'the “ advent of the long-looked-forvalter- 
nating motor” seem a little out of place in “ this so-called 
nineteenth century.” The alternate current motor, whether 
for single or multiphase currents has come, and come to stay. 
[t may not, perhaps, be generally known, that in the city of 
Frankfort 1,400 H.P. of single-phase motors are running 
from the town lighting mains. The multiphase motor is in 
use from China to Peru, and in this country alone three rail- 
ways and one tramway are being run with three-phase motors 
on the rolling stock; but there must always be a class of 
traction work where it would be desirable to employ con- 
tinuous current motors on the cars, in order to take advan- 
tage of the series parallel connection for starting. For such 
work, then, the rotatory converter is likely to have an in- 
creasing field of usefulness. 

A. E. Levin. 


Baden. 


Your correspondent, misses the point of the article, namely, 


TY ' the introduction of complicated methods without any 


apparent good reasons in many cases. | 

І have not seen many really reliable independent results 
of testa which give better resulta than 90 per cent. on an all- 
round 24 hours' load, varying from zero to maximum during 
the time. 

For certain purposes the alternating motor meets every 
requirement, but with the exception of long distance power 
work the continuous motor meets every purpose and all 
requirements. In Frankfort alternating motors are. used 
chiefly because only alternating current is available—it is a 
case of “Hobson's choice.” The conclusion of Mr. Levin’s 
letter concedes all that the article argued for. 


. The Writer of the Article. 


Direet v. Alternating. 


I would ask the favour of space in your influential 
columns regarding a matter of considerable interest to the 
public in general, and to those concerned in electric engineer- 
Ing in particular. 

The editor of one of our London technical journals 
devoted to electricity has been good enough to criticise my 
views with regard to direct current versus single-phase high 
tension alternating. 

The universal plan in this country where the latter system 
is adopted, concisely put, I have never hesitated to state has 
resulted in a loss of two to three millions sterling, at least to 
investors, and to have heen the direct cause of about 80 
fatal accidents since its introduction into Great Britain. 


On the other hand, if instead of having used that system, 


the same towns or districts in London had adopted the use 
of direct current, this unnecessary loss of life would have 
been avoided, greater prosperity to investors would have 
resulted, and the manufacturing industries’ interests would 
have been most materially assisted. 

Various industries could in that case have had the great 
advantaze of cheap, convenient, intermittent if needed, 
electric motive power, against the extravagant, and for 
small industries, the inconvenient use of gas or steam 
engines. | 

This fact has at last been recognised by the City of 
London Electric Supply Company, Limited, and other com- 
panies who are now laying down plaut and mains for direct 
current motors. . 

E 
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The importance of the industry demands fair and genuine 
criticism regardless of the existence of any axes, and quite 
independently of how ani where they should be ground. 


A. L. Fyfe. 
65, Angell Road, November 19th, 1898. 


Brighton Breakdown. 


Assuming the correctness of Mr. Tapper’s explanation of 
this mishap, it is not easy to see why the seven uninjured 
dynamos did not take up the load again after the cut-out of 
the faulty machine had opened, and thereby removed, the 
short circuit from the system. 

It would be of interest if he could give additional 
. information on the following points. 

1. How much time N elapsed after the short 
occurred before the cut-out of the faulty machine opened? 

2. Of what type are the engines driving the other seven 
dynamos, and how are they governed ? 

8. How did these engines behave during the minute or so 
that elapsed between the occurrence of the short and the 
opening of the seven cut-outs ? 

4. Did these seven cut-outs break circuit approximately 
together, or not? m — 


High and Low Resistance Wires. 


We are looking for a high resistance wire (about 50 times 
copper) with practically a zero temperature coefficient. We 
understand that there is such a material made either in 
England or on the Continent. Perhaps this wire is made 
by people whom your paper reaches, Can yon aid us in 
any way in locating this material? The temperature co- 
efficient of Rheostene,” “ Constantan," * Kruppine," &o., 
is too high, while Manganin and Eureka" are too 
low resistance. 

We also want a wire of low resistance (as near to copper 
аз ne with a low temperature coefficient. 

f you can put us in the way of getting either of these 
wires we would appreciate it. 

Wilbur B. Driver & Co. 


126, Liberty Street, New York. 


X Ray Coils. 


I am anxious to build u large coil for X ray work, capable 
of giving 18 to 20 inches spark. Could you, therefore, assist 
me by giving, through your paper, dimensions necessary to 
obtain this, as to length and size of core, quantity and size of 
primary, also quantity and size of secondary, and number 
and diameter of sections ? 


Coil. 


LONDON COUNTY COUNOCIL. 


Тнв proceedings at the weekly meeting on Tuesday are noteworthy 
from the fact that an attempt is about to be made to settle the 
differences between the Council and the National Telephone Oom- 
pany for the benefit of telephone subscribers 


Tramway PURCHASE.— BORROWING POWERS. 


Although not of an electrical character, the question of the borrow- 
ing powers of the Council in respect of the purchase of the under- 
taking of the London Tramways Oompany is worthy of 
recorded for the benefit of other local authorities. The amount 
required for this purpose is £860,000, and the Oouncil asked the 
Treasury to consent to the repayment of the expenditure to be spread 
over 60 years in the case of £620,000, and 25 years for the remainder 
of the sum. In this connection, the Finance Oommittee reported 
that the Treasury authorities have given their consent to the expendi- 
ture, and to the proposed terms of repayment. With regard to the 
repayment of the £240,000 in 25 years, representing the value of 
horses, rolling stock, and plant, the Treasury authorities stated that 
they had felt some doubt whether a shorter period should not be 
fixed. Having regard, however, to the remunerative character of the 
undertaking, and understanding that in future “renewals will be 


charged to the revenue derivable from the tramways,” the Treasury 
had decided to waive the point in question. 


A New TELEPHONE Movs. 


Mr. BzACHCROFT asked whether it was correct that 900 persons 
were waiting to join the system of the National Telephone Company. 
It was said that those persons were unable to get connected up 
because the Council refused to allow the Company io placo ite wires 
underground. Were they to have to wait indefinitely ? 

Mr. J. W. Bzxx replied that it was true that in the development 
of the telephone system certain consents had been withheld. As the 
Council was aware, the company had not been granted permission 
to place its wires underground, because it had not seen fit to concede 
terms to London analogous to those ceded in other cities. The High- 
ways Committee felt very much the inconvenience of those who were 
prepared to pay the present rates of the company. The s 
mentioned further that the committee had made arrangements to 
meet representatives of the National Telephone Company at an early 
date in order to see whether they could overcome the difficulty. 


Gas Exprosions rx ram Boxes. | 


The Highways Committee reported that on the 5th inst, while 
some men in the employ of the Gas Light and Ooke Company were 
laying a service in the Strand, near Norfolk Street, one of them drove 
a steel wedge into the low tension triple concentric main of the 
Metropolitan Electric Supply Company at that point, and so estab- 
lished a short circuit on the main. ere was no fuse upon the main, 
but one of the gun-metal connectors in a footway-box at the corner of 
Clement's Lane became fused and opened the circuit, when the fire 
ceased. While the main was on fire the cover of a low-tension box 
adjoining the spot where the accident occurred was blown off, but it 
does not appear that this did any damage. The explosion was 
probably due to the ground being impregoated with gas, as the box 
had no connection with the main which was struck into: 

It appears probable that the acoident would not have occurred had 
the main been laid well below the underside of the concrete in the 
carriageway ; and the Highways Committee atated that they proposed 
to recommend the Council to attach to its sanction to the laying of 
additional mains in that locality, a condition that they shall be 
so placed, or if that bs found impracticable, that they shall have 
some external covering to protect them from accidental injury. The 
Committee had suggested to the company that in fature when works 
are being carried out by gas or other companies in thoroughfares 
where it bas mains laid, it should have a representative present to 
point out their positions, and so prevent their being interfesed with 
or damaged accidentally in any manner. Another explosion took 
place on the 26th ult. in a street box belonging to the same company 
at the corner of Russell S:reet and Wellington Strest, Strand. 1а 
this case no damage was done to person or property. The cause of 
the explosion could not be definitely asce ed, but it appeared to 
the Highways Committee to have been due to an коса distin ot 
gas in the box, which was constructed some years . The Oom- 
mittee reported that they had given instructions for the attention of 
the company to be called to the necessity for some additional means 
being adopted for preventing the accumulation of gas in the boxes 
and conduits. i 

LiGHTING OF WATERLOO BRIDGE. 


Colonel PRo5vw asked the chairman of the Bridges Committee 
тра е public might expect to see Waterloo Bridge lighted by 


Mr. H. WARD, in reply, stated that the Council was to a certain 
extent in the bands of the electric light company. The lighting wasto 
be provided free of cost to the Council, and when the company had 
орле its mains, the inauguration of the lighting might be 
expecte 

OvEBHEAD TELEPHONE WIRES. 


The adjourned report of the Highways Committee was submitted 

with reference to the application of the National Telephone Oompany 
for permission to retain certain long span telephone wires in Is] 
The Committee recommended that sanction should be given to the 
retention for 12 months of those overhead wires not exceeding 150 
yards in span, and for six months in the case of those wires having & 
greater length of span. 

Mr. Rapronp moved that the recommendation should go back to 
the committee to ascertain the wishes of the Islington Vestry on the 
subject. He said that the Vestry had required the company to 
remove the overhead wires, because they had been erected since the 
adoption of the bye-laws relating to aeriel conductors, and because the 
company had not forwarded to the Ocuncil and the local authority 
full particulars of the wires within one month of erection, as 
by the regulations. The clerk to the Vestry had informed the 
P pura that unless the com complied with the bye-laws the 

estry would be compelled to take 1 proceedings. 

Mr. J. W. Вини, chairman of the Highways Committee, after 
hearing the statement made by Mr. Radford, with the con- 
sent of the Council, to take back the report for further consideration. 
There was no intention to disregard the wishes of the Isli 
Vestry, whose views, he hoped, would be forwarded to the 


LEGAL. 


ELrgEsoM LAMINA ACCUMULATOR COMPANY. 


Ix the Ohancery Division on Saturday, before Mr. Justice Kekewicb, 
the action in re Elieson Lamina Accumulator Company, Limited, the 


pe 
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- necessary, and it does not add to the expense. 
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Earl of Galloway v. Elicson Lamina Accumulator Company, Limited, 
came up оп а motion for judgment in default of a ce ina 
debenture holder's action. . Warrington, Q.O., and Mr. McSwinny 
were counsel for the plaintiffs. 

Mr. Jusricm Kexswion eid he had read the papers, and it 
appeared that counsel did not aek by the minutes to continue the 
manager. That meant that he would have to apply again for the 
continuance of the m , if desired, as his appointment by the 
Court expired on January 31st, 1899. 

Mr. Wannmeron said they hoped to sell as rapidly as possible, 
and if his Lordship would icontinue the manager until some time 
after the sale he should be glad. 

Mr. Justiom Kexewion: I think o. You had better throw it over 
the Easter vacation, until April 30th, that would be reasonable. 

Mr. WARBINGTON thought there ought to be an irquiry as to the 
debentures. 

Mr. Josrion Kmxmwicu: Not only that, but I think there ought to 
be an inquiry as to the other charges. I have generally found it 

An irquiry as to 
other encumbrances I have found convenient in p ^ 

Mr. WaBRINGTON: It is proposed to sell at the present moment 
the business, stock-in-trade, book debts, and other assets, with literty 
to apply in Chambers as to the other property. А tale was the only 
way to protect the assets. 

Mr. Јовттои KgxmwICH said that he did not care to order a sale 
as а rule. The plaintiffs were entitled to a charge, but it was a 
charge which could not be effective. 

Mr. Wanninatom: No. Your Lordship sees that at the time the 
money comes into Oourt the debentures become due. They will 
become due on non-payment of interest very shortly. 

Mr. Justice KmxgwicH: When? 

Мг. Маввімотом: The interest is peyable half-yearly, on Jane 
90th and December 30th, so that the interest will become due on 
December Soth, and the principal money will become due three 
months after default. It will become only a question of the plain- 
tiffs receiving their debentures out of the proceeds of the tale. If 
something is not done the assets will all disappear. It is desirable 
to sell the business at once as a going concern, and to sell the stock- 
in-trade at once, as it is likely to injure if hail for any length of 
time. Your кешр can order the stock-in-trade to be sold at once, 
but 16 would be a serious loss to everybody to sall the stock-in-trade 
by itself. That would be breaking up everything. I submit, that 
there being a 3 your Lordship was the means of protecting the 
property. The debenture holders are entitled to a cbarge in virtue of 

tures. 


sale, be 
that they cannot be paid immediately out of the proceeds of the 


e. 
Mr. Jostios Kskmwicu: I think I may go that far. This is 
good will and stock-in-trade—you only ask me to sell the business? 
Mr. WABBINGTON: Yes, that is all. 
25 JusrICE Каквутон: Very well, Mr. McBwinny will alter the 
utes. 


= wis - — 


HoroPHANE, LrurrED v. О. Ввввир & Co. 


Chancery Division, before Mr. Justice Kekewich, on Tuesday, 
of Holophane, Limited v. O. Berend & Co., Limited, was 
trial. Mr. Jessel was counsel for the plaintiff company, 
or the defendants. 
said the action was for infringement of patent, and at 
ment the defendants had to submit to an injunction 
the plaintiffs waiving their claim for damages. 
dship to issue an injunction, and for two things 
that the plaintiffs’ particulars of breaches 
le and proper, and, secondly, a certificate that the 
of the patent had come into question. 
ісе KEKEWIOH: I am bound by the authorities. 
JassmL submitted that the authorities were in favour of 
granting the certificates. Defendants admitted that they did 
threaten and did intend to put on the market a globe which they 
now admitted was a breach of the Holophane patent, in fact that 
admission was in the pleadings. On the authority of the Pneumatic 
Tyre Company v. Parr, tried by Mr. Justice North in 1896, the 
learned counsel contended that the judge had power, under Section 
the Patents’ Act to certify, on satisfying himself that the 
tiffs’ particulars of breaches were reasonable and proper, even 
there been default of appearance ; but in the present case the 
defendants, by appearing counsel and admitting the plaintiffs’ 
rights to an injunction, tted that there were breaches. When 
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-in order to save 5 Court had jurisdiction to 
certify. His case did not stop 


Trotter, an electrician of great eminence, who was now engineer at 
the Ca His evidence had been taken on commission and did not 
support the defendante’ contention, now abandoned, that his own 


been 
it that the defendents 
come to the conclusion that they could not resist the action. бо 
that there was no reason for withholding the certificate which 
his ip would have given if he had put one witness in the box, 
and counsel for the other side had said that he could not carry the 
case further. There was only one case he could find, a judgment by 


Mr. Justice Kay, which went against his contention that the 
plaintiffs were entitled to a certificate that the validity of the patent 


had come into question, and that was on the ground that there was 
no appearance. 

Mr. Justice Квкитісн: How do you р 
injunction, '' After hearing counsel, and defen 
injanction "? 

Mr. JESSEL: Yes, my Lord. 

Mr. Justice KexmwicH: Then your certificate will not be worth 
anything. 

Mr. JzssEL: “ Feeling themselves unable to resist an injunction." 

Mr. Justice KEkEwIOH : That is not our form. | 

Mr. JESSBL: No, but it would be true. There was a mass of 
evidence taken on commission on the file, which supported the 
plaintiff.’ case. Sometimes a certificate would be refused where 
there was a possibility of collusion, bat there was no suspicion of the 
kind in that case. It had been fought out to the very last moment, 
and was defended both on the action and on the original motion. 

Mr. Јозтісе KSKewicH: Mr. Cann, do you submit to an order on 
these terms ? 

Mr. Сани: Yes, my lord. I have come to an arrangement with 
the plaintiffe, and there is an honourable understanding that I should 
abide by your Lordsbip's decision upon this point of certifying. 

Mr. Justice Каквулон, in delivering judgment, said an injunction 
would issue on the terms agreed upon. As to the certificates which 
he was asked to grant, he said without hesitation that the tendency 
of the Courts had been to refuse a certificate unless the Court was 
first satisfied, as it could only be by hearing witnesses and examin- 
ш Di prey that the certificate ought to be granted. He was 

to certify that the plaintiffs’ certificates of breaches were 
reasonable and proper, without understanding them, without know- 
ing how far they could be proved or might fail. That was not a 
proper exercise of judicial functions. As regards the second certificate 
for which he was asked, that the validity cf the plaintiffs’ patents had 
come into question, he asked himself why that certificate was wanted. 
It would not increase the costs payable to the plaintiffs now, but it 
would enable them on another action if they won, as they might win, 
without doing more than filing a statement of claim against a defen- 
dant who did not appear, to tax costs as between solicitor and client. 
That was a very great advantage to a patentee, and plaintiffs sought 
to obtain it in a case in which, so far as his Lordship knew, if it were 
fought out the Letters Patent might prove to de invalid. His Lordship 
did not think that in а case where invalidity had been pleaded, and 
at the last moment the defendants submitted, he ought to grant a 
certificate. While agreeing with the statement that there was no 
collusion here, such a course might open a door to possible oppression 
S “ч defendante. Ол those grounds the certificates must be 
r e 

Judgment accordingly on the terms agreed upon. 


to draw up your 
submitting to an 


"Юовіти Оовроваттон v. Topp, Burns & Co. 


On 18th inst., plaintiffs appcared in answer to an adjourned summons 
for having on ber 10th an electric lighting cable overhead 
across Mary Street without the consent of the complainants and con- 
trary to the provisions of Section 83 of the Dublin Corporation Act, 
1890. The wires had not since been removed, whereby the de- 
fendants were stated to be liable to a penalty of £5 and to a daily 
penalty not exceeding 20s. Mr. Gerald Byrne, for the defendants, 
said his clients had been in communication with the Corporation, and 
there was a probability that they would supply the light. Не asked 
that the case should be allowed to stand y. The Corporation 
had also practically agreed to allow them a short time to complete 
their arrangemen 

. The matter was adjourned sine die. 


BUSINESS NOTICES, &c. 


o Afeney Notice.—The Unbreakable Pulley and Mill 

Company, ted, has appointed Mr. William R. Harrison, 
MIME, Burnett Avenue, Scale Hull, sole agent for the 
a ч “Unbreakable” pulleys and mill gearing, for Hull and 
subur 


Boiler Accidents,—With reference to the unfortunate 
boiler accident at Messrs. Siemens's works at Woolwich, by which two 
men were scalded to death owing to the blow-off cock of the boiler 
in which they were working left open, and the blow-off cock of 
another boiler having been o so that the boiling water and steam 
rushed into the standing boiler, Messrs. J. Hopkinson & Oo., of 
Huddersfield and London, write stating that their patent isolating 
blow-off valve was specially designed to prevent accidents of this 

With these valves it is impossible for the water blown off 
from one of a series of boilers to be turned into an empty boiler. 
They are ebsolutely automatic in their action and require no attention. 
Mesers. Hopki also make isolating valves to prevent similar 
accidents through the steam or stop valve being opened on e standing 
boiler. We are of opinion that it should be made compulsory to use 
boiler fittings ha for their object the prevention of such accidents. 
Messrs. Hopkinson have sent us a pamphlet on “ Improvements for 
the Safer Working of Oonnected Steam Boilers.” 


Boiler Plant.—Messrs. John Fraser & Son, of Millwall 
Boiler Works, E., have put down a new bydraulic plant suitable for 
marine boilers, and also other additional machinery. Their 
name has been placed on the Admiralty list of contractors who may 
be asked to tender for the construction of cylindrical boilers up to 
14 feet in diameter. 
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Electrical Wares Exported. 
Wir Енюша Nov. 28ир, A . | Wzzx Expme Nov. 2250, 1898 


B. 6 а 
Alexandria. Teleg. mat. 58 0 | Adelaide us oue 78 0 
Amsterdam... .. 40 0 | Amsterdam .. .. 61 0 
Antwerp vee 0 | Bombay... .. . 140 0 
» Elec. fuses 574 0 | Boston. 45 0 
Bangkok мз 51 O|Brusels.. ... .. 30 0 
Barbadoes jut 16 0 | Buenos Ayres ... . 100 0 
Barcelona i . 10 0 i Teleg. mat. 704 0 
Bomba ec 10 0 | Calcutta A .. 500 0 
Brisbane. Teleg. mat. 8,803 0 n . wire... 329 0 
Oalcutta be . 511 0 | Оаре Toon . 54 0 
Оаре Town ... . . 1,057 0 | Christiana 20 . 460 0 
Channel Islands .. 12 0 | Colombo : . 81 0 
ogne ... . 15 0 | Copenhagen — 81 0 
Oolombo... Я 379 0 | Durban н . 2,246 0 
Durban ... > 464 0 East London 51 0 
East London 810 0 Gothenburg 103 0 
Flushin А 15 0 | Hamburg 110 0 
Fremantle is 4,597 0 | Hong Kong 122 0 
Gibraltar : . 94 0 unceston „ 90 0 
Gothenburg 4 42 0 is . 38 0 
burg .. 289 0 | Malta 05, .. 157 0 
Madras ses .. 50 0 | Melbourne sak . 75 0 
Malta. Teleg. mat. 90 O| Ostend ... ы .. 10 0 
Melbourne. Teleph.mat.1,114 0 | Penang. Teleg. mat. ... 118 0 
Naples ... iss . 45 0 Port Elizabeth ... .. 18 0 
Ostend ... -— 400 0 | Qaebec ... s .. 1C0 0 
Panama. T 17 0 | Rio de Janeiro... .. 32 0 
Rotterdam. Teleg.mat. 47 0 Rockhampton... . 903 0 
Shanghai гез . 15 0 . 'Teleg. mat. 107 0 
Singapore 2s 61 Ө | Senegal 55 knots teleg 
8 sa 25 . 496 0 cable ... 1 0 
rir er iv Р = А Shanghai ome . 93 0 
T о М Teleg. mat....1,087 0 
Wellington „ 858 0 Singapore. Teleph. mat. 58 0 
s Teleg. mat. 550 0 ' Stockholm. Teleg. mat. 189 0 
Yokohama € .. 290 0 | 1 Ses .„. 1,023 0 
Р | Tientsin. Teleg. mat. 79 0 
| Vera Oros. Teleg. mat. 33 0 
Wellington... . 82 0 
3 Teleph. mat. 381 0 
Yokohama es . 484 0 


EE 


‘ssolution of Partnership.—Messre. F. О. Craig, 
вано eel hae tee 
eng в, &о., ‚һа Е 
willlbe received and paid by Ho Vou. "es CINES 


8 November 14th the United 
ce and En ng pany, meeting at 99, Cannon Stree 
E.O., resolved to wind up voluntarily as it” could not continue 
reason of its liabilities. Mr. W. E. Davies, Broad Sanctaary 
ay wn was a оше liquidator. 

rs of Messrs. ird, Limited, should send particulars 
of debts or claims, &c., to the liquidators, Mi. O. Walker, of Ms fleld, 
Potter’s Bar, and Mr of 24, Stamford Street, - 


. A. H. 
THAI on Lor pri Tener 9th. 

meeting of the Times Electric Lamp Com will b3 held on 
Wednesday, December 21st, at Swan House, Great Swan Alley, E. O., 
о а) an account of the winding up by the liquidator, Mr. J. Lewis 


Mesers. Fabius 


* „з 
E 


TRE Co PLATIN MacHIRBE. 


tubes of micanite com closed. The field et is one massive 
piece, and the g bobbin is itumovable in the middle of the 
machine. The only movable part of this machine, like others 


Total £9,905 0 


(Н. О. Voss & Со., cycle makers, electrical 


with 


revolving iron, is a piece of cast-steel, but it is claimed to be far 
superior to others of the kind. Up to now each crown in machines 


ABMATUBE WIRES PASSING THROUGH TUBES EMBEDDED IN 
THE SHEET [RON CROWNS. 


with revolving inductors had its own winding, and the outlets of their 
wires, in the middle of the machine, could not be tested. Thus, dust 
collected, which it was almost impossible to remove, and which 


FrxgD MAGNETISING 
BOBBIN. 


INDUCTOR 
(THE ONLY MovaBLE PART). 


affected the insulation. In these machines, on the contrary, the wires 

from one crown to the other in a tube of micanite without any 

; they are thus perfectly protected throughout their length. 

This arrangement does away with all the wires coiled uselessy 

between the two crowns, which can thus be brought close together. 

The length of wire in the armature is thus dimi , and coL- 
eequently its resistance. 


Applications for Provisional Orders for Electric 
Lighting and Trams.—The London Gazette for November 18th, 
contains notice of the following applications for provisional orders 
for electric lighting : — Est Barnet V. District Council, Horsham 
Urban District Council, Audenshaw Urban District Council, Heywood 
Corporation, West Kent Electricity Supply Company (parishes and 
places in the County of Kent), Halesowen Rural District Council, 
Ashford Urban District Council, Fenton District Council, Weston- 
super-Mare and District Electric Light and Power Syndicate, 
Stourbridge Urban District Council, Bognor Urban District Council, 
Birmingham Corporation (purchase of company's electricity under- 
taking), Pemberton District Council, St. James's and Pall Mall 
Electric Light Company, Limited (purchase of land at St. James’, 
Westminster; erection of generating stations, &c., &o.). 

The following epplications for tramway and railway powers inclode 
clauses relating to the employment of electricity :—Blackponl Oor- 
poration (alterations and extensions); City and Brixton R'ilway 
Company (further powers); Audenshew Urban District Council; 
Bradford Corporation; Halifax Corporation. 

The London Gazette for November 22nd, contains the following 
farther notices :— 

Electric Lighting — Ryde Electric Light and Power Company, 
Ltd., boro’ of Ryde; Manchester Corporation (powers to purchase 
and let on hire electric motors and other apparatus) ; Leicestershire 
and Warwickshire Electric Supply Company (for supplying part cf 
the counties of Lsicesterehire, Warwickshire, and Derby); В 
Corporation (various electric lighting and tramway powers); Stock- 


pany (various powers re Wandsworth, Camber- 
well, St. Luke, Middlesex, and numerovs other places); Kensin 
and Knightsbridge Electric Lighting Oompany, and Notting 
Electric Lighting Company (powers fcr sundry епс, agree- 
ments, &.); Maerdy с Light Company Mor the parish of 
Ystrad-y-Fodwg, Glam.) ; Oheriton Urban District Oouncil ; Mansfield 
Oorporation ; ughbo under- 
icity 
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ing powers) ; Worksop District Council ; Crowborough Gas Company 
(electrical powers); South Lancashire and Cheshire Electricity 
Company (part of the counties of Lancaster and Chester); White- 
haven Corporation (extension of electric lighting area); Lancashire 
Electric Power Company (parts of Lancaster and Chester); New- 
port (1.0.W.), powin to Ventnor Electric Ligbt and Power Company: 

lackheath and Greenwich District Electric Light Company (Black- 
heath and Greenwich); Swinton and Pendlebury District Council; 
Darbam Corporation. NO. 

Electric Traction.—Gravesend, Rosberville, acd Northfleet Tram- 
ways Company, construction of additional trams, electrical working, 
ssle to Drake & Gorbam Electric Power and Traction Oompany; 
Nottingham Corporation; North-West London Railway (under- 
ground electric from Marble Arch to Oricklewood); Oldbam 
Corporation (various tramway powers for Oldham, Royton, 
Crompton and Lees, including agreements with interested bodies); 
Newcastle-upon-Tyne Corporation; Great Northern and Strand 
Railway (underground electric from Wood Green to the Strand); 
Baker Street and Waterloo Railway Company rie of time and 
other provisions re underground electric railway); South Staffordshire 
Tramways Company (powers те leasing of tramways and use of elec- 
tricity, &с.); chester 
authorities re trams, also re electricity); Great Yarmouth Corporation 
trams ; Darwen ration (construction of trams, electrical working, 
and various provisions re electricity); Wolverhampton Corporation 
(powers re construction of trams, supply of electricity outside 
borough, &c.); Bexhill and St. Leonards (powers to British Electric 
Traction Company to construct electric tramroads) ; Derby Oorporation 
(purchase of trams); Sapa pe Corporation; Ipswich Tramways 
Company (new lines, use of electricity, and sale to Drake & Gorham 
Electric Power and Traction Company); Sunderland Corporation, 
tramway and other electrical powers. 


Books Received.—Dizionario Tecnico in quattro lingus 
IV., Inglese, Italiano, Tedesco, Francese, by Ing. E. Webber. 
Nichelatura, by Ing. I. Ghersi. | 
L' Alluminio, by Dott. C. Formenti. his 
Colorazione e decorazione dei Metalli, by Ing. I. Ghersi. 
All the above are published by Ulrico Hoepli, Milan. 


Catalogues, Lists, &c.—Messrs. Connolly Bros., Limited, 

bave кор t outa new list (October) of their vulcanised rubber 

t and power cables, pure India-rubber ditto, aerial con- 

ductors, flexible cords and cables, concantric cables; also numerous 

other of their manufacture for electric lighting, bell, бро 

and telegraph work. Messrs. Connolly are extending their bu ge 
and offices to cope with increasing business. 

A list (new and revised) of ornamental switch covers has been 
issued by the Waltham Engineering Company. There are some 
pleasing designs illustrated. The company, which has just opened 
new showrooms at 46, York Street, Westminster, fitting up a 
number of London hotels with metal work for illuminating and 
decorative work, including the ' Bath and Cheltenham,” the “ Norfolk 
Square,” the Golden Oroes,” “ Shelley's Hotel,” &o. | 

Messrs. W. F. Dennis & Oo., of Billiter Street, H. O., send usa 
copy of a new catalogue of telephones and accessories made by the 
Antwerp Telephone and Electrical Works, for whom they are London 
agents. Among the numerous articles illustrated and priced are 
ordinary, domestic, fancy, desk, and table hone sets, 

е а bells, switches, receivers, switchboards, and portable 
g seta. 

Mesers. Ward & Goldstone, of Chorlton-on-Medlock, Manchester, 
have issued a price list of insulated high conductivity copper wires 
for electric lighting, power, telephone, and other work. 

We have received a number of lists relating to electrical manu- 
factures of firms, from Messrs. Pollard & Oo., of Newcastle- 
on-Tyne, who are representing the different firms over here. Carbons 
for various purposes made by Sachsische Bogenlichtkohlenfabrik, of 
Malda, Saxony; the Volta dynamo brushes made by Ohr. Wandel, 
of Reutlingen, Wuerttemberg; incandescent lamps and reflectors, 
manufactured by Deuteche Elektricitüts-Gesellshaft, Köln-Nippes; 
lamp holders, switches, fuses, fuse blocks, wall contacts, and other 
fittings for incandescent lamps as manufactured .by Mesers. Willing 
and Violet, of Berlin; also arc lamps for continuous and alternating 
current, search lights for photographic, theatrical, and coast defence 
purposes, made by August Schwars, of Frankfort. These are among 
the various German firms and manufactures of which Messrs. 
Polland have taken up sole agencies. We also understand that they 
have been appointed agents for the Deutsche Kabelwerke, of Rum- 
melsbergbei, Berlin, and for Paul Hardeyer & Co. (telephones and 


Mr. G. A. Nussbaum has recently published a general catalogue of 
telephones, telephonic apparatus, switch accessories, &c., 
manufactured by La Société Industrielle des Telephones for which 
he is agent over here. There is a large number of excellent 
illustrations, a special enamelled paper being used to help in the 
printing. We cannot afford space to mention the numerous appe- 
ratus in detail, but we recommend the book to the attention of the 
trade.  Ader-Bailleux, Berthon-Ader telephone sets, are described, 
and kin em shown giving internal and external ions in each 
case. Indicators, switches, switchboards, relays, and accessorial 

Deum also issues this catalogus ia three sepasate sections, dealing 
 Nuse es ogue in e separa ions, g 
respectively with telephones, switchboards, and accessories. 


Changes of Address.— The Notting Hill Electric 
Lighting Company, Limited, notify their removal to new offices, at 
140, High Street, Notting Hill Gate, adjoining the works, rendered 
necessary by the rapid increase of business. 

Messrs. John J. & Sons, Limited, manufacturers of electrical 
and galvanic instruments, &c., have removed from 22, Garrick Street, 


Corporation (agreements with outside 


of the Orystal Electric 


mide Woe Acre, W. O., to 22-26, Sardinia Street, Linooln's Inn 

Messrs. Ruston, Proctor & Оо. notify that on and after 28th inst. 
their London office will bs removed from 20, Budge Row, Cannon 
Street, to Stafford House, 274, Caunon Street. 


Cox-Walkers.— We understand that Меваге, Cox-Walkera 
are just completing a large electric light and motor installation at 
the new Academy, for the Leith School Board, where they have also 
fixed a large namber of telephones, &c. A very complete installa- 
tion of electric light, water-pumping motors, and various other elec- 
tric appliances, has also been recently finished by them at Faverdale, 
for Mr. C. H. Backhouse, and long telephone lines, overhead and 
underground, with complete apparatus, at Loch Rosque, Acbnasheen, 
for Mr. Arthur Bignold. The demand for telephones has necessitated 
extension of premises. 


Diary, 1899.—The Indian and Eastern Engineer Diary 
for 1899 contains a great deal of new statistical data not given in 
previous editions. The book, which is before us, cannot fail to be of 
considerable interest and assistance to the engineer or commercial 
man haviog business connection with our vast dominions in 
The combination of a collection of useful information, such as is here 
gathered together, with an office diary, renders the book a good desk 
companion, 


Electric Lamp Business.—At the statutory meeting 


held on the 10th inst., we are informed that the chairman con- 
gratulated the shareholders on the satisfactory increase in the orders 
received since the amalgamation of the two companies (the Crystal 
Electric Lamp Oompany, Limited, and Rose & Bird, Limited). 
The factory at Bedford is working at full pressure, and in order to 
cope with orders they had been compelled to increase the apparatus 
and machinery. rena ped has one of the first, if not the first, 
lamp factories in the kingdom, replete with every modern improve- 
ment. The chairman mentioned that the company’s books exhibit a 
very representative and satisfactory list of customers numbering 
some 500, including H.M. Government, the , the War 
Office, the Post Office, &c., and numerous corporations and elec- 
tricity supply companies and contractors. 


Electric Lighting of Brickworks.— An electric light- 
ing installation is to be {put down at the Saxon Brickworks, and a 
al tien udo ае ааа срео 6 
authorities will take the matter up. 


Electric Organ Blowing.—A correspondent sends us 
some further details regarding the new organ which has just been 


motor keeps the wind reservoir full at the requisite pressure, and the 
moment 


has finished. At the opening of the organ no less than 14 men were 
“face of the current, and the cost of blowing by 


For Sale.—The Glasgow Corporation is inviting offers 
for the purchase of two engines and boilers,and four Brush arc 
light dynamos. Bee our “ Official Notices” this week. 


Fraud.— At the Devon Assizes last week E. J. Thomas, 
an electrica] engineer, was sentenced to 12 months’ hard labour for 
obtaining credit from various firms by means of false pretences. 


“ Oarporous” Leclanché Cell, No. L. 1,220. This cell was the result 
of investigations undertaken with the view of producing a form of 
Leclanché cell having the advantages of complete depolarisation 
while in work, reduced internal resistance, increased constancy and 
long life, increased useful capacity, immediate activity after charging, 
and no creeping. In the Oarporous cell the porous pot is made of 
ry ess ес porode, and an outer carbon ip gera This 
" Carporous " contains depolarising Tore 0 шарын 
mixture, and serves as an insulator for the sinc rod, which is in the 


of carefully selected granules, 

and held in position by а cylinder of sacking. For safety these 
‘t Oarsaks" are sent out protected by a waxed cardboard sheath, which 
should be withdrawn immediately before immersing, and on no 
account before, as the material of which the sack is composed is 
highly hygroscopic. The 5 element in larger sizes is a specially 
constructed cylinder of zinc, of guaranteed 98 per aged d , And 
thoroughly amalgamated. In a smaller size it is е of equal 
quali i rdinary Leclanché cells. The containing 
vessel used for the sizes (O and 1) is a cylindrical glass jar, a 
lipped jar being used for the smaller sizs. The battery can be seen 


Lamp and Rose & Bird, Limited, which was 
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at the company’s offices, 71, Queen Victoria Street, E. O. Several 
hours’ light can be given by means of the large size '* Carsak" cells, 
and. for substitution of bichromate batteries the battery seems very 
suitable, as it gives very large current output, and, of course, it is 
not necessary to always remove the sincs when it has finished work. 


New Premises.—Messrs. Gambrell Bros. have opened 
premises at 17, Giltepur Street, E. C., as electrical engineers, &c. 


Water Power.—In a recent address to the Royal Scottish 
Society of Arts, Мг. A. Beatson Bell mentioned a propossl which was 
on foot to establish electrical works ona very large scale near 
Ballachulish. He thought it highly probable tbat within the next 
few years the great tidal currents at the mouths of the salt water 
lochs of the West Highlands might be utilised, in addition to the 
fresh waterfalls at present alone employed. 

It is stated that a Bill will be presented to Parliament next session 
to secure powers for the Loch Leven electrical scheme. The object 
of the project is to utilise the waters of Loch Ericht, along with the 
waters of other lochs to the head of Loch Lsven, 20 miles distant. 
Loch Ericht covers an area of 74 miles, and the water passes into the 
valley cf the Tay throvgh Loch Rannoch. The diversion is to be 
effected by means of tunnels and aqueducts. In the direction of 
Loch Eilde Mory the head of water will be broken into two falls. 
The industries Jikely to be attracted by cheap electrical power are 
3 of 55 oe a The scheme has been formed 

y Mr. rge Anderson, c engineer, Edinburgh. It will 'cost at 
least a million pounds. i 


ELECTRIC LIGHTING NOTES. 


Aberystwyth.—The Public Lighting Committee last 
week approved of a new agreement for two years with the electric 
lighting company. The company receives £17 17s. per lamp instead 

£20 as formerly. 


Alloa.—The Burgh Commissioners have now applied for a 
provisions order, and the proposed area includes Bank Street, Mill 
treet, High Street, Primrose Street, Drysdale Street, and Marshill. 


Ashford.—Messre. Stevens & Barker, of Maidstone, have 
just completed an electric light installation at the new Sanitary 
Steam Laundry at Ashford. There are 45 lights of 16 and 32-0.Р,, 
the ironing also being done by electricity. 


Austria.—aA large central station has just been completed 
and put in operation in the town of Trieste. The plant, which has 
been supplie by Messrs. Ganz & Oo., of Buda-Pesth, comprises five 
large boilers of the Tischbein type, two 300-H.P. tandem compound 
engines, and two 220-kilowatt three-phase alternators. 


Barnsley.—The British Electric Traction Company has 
ven notice to the Town Council that it intends applying to the 
ight Railway Commissioners for an order authorising the construc- 

tion of light railways in the borough. The Council has replied that it 
will oppose the application, as it has not yet decided whether to 
allow a company to come in. 


Bermondsey.—In connection with the refusal of the 
Vestry to sanction the laying of mains by the London Electric 
Supply Corporation in certain streets, the Electric Lighting Com- 
mittee reported tothe Vestry on Monday that at the Board of Trade 
inquiry the company produced the written consent of the London 
Oounty Council to the carrying out of the works. The committee 
stated that this was the first time that they were aware of the action 
of the Council in this respect, and they expressed the opinion that 
the Council should ask the views of the Vestry before sanctioning 
any works in the district. Mr. Cox, chairman of the committee. 
formally recommended that the Oounty Council should be so 
informed, After some discussion the recommendation was adopted. 


Birmingham.—A meeting of the City Council was held 
on Tuesday to consider the draft of a Bill authorising the transfer 
of the 11 the Birmingham Electric Supply Company, 
Limited, to the Corporation. The Lord Mayor, 1 Beale, 
moved a resolution approving of the Bill, and stated that they had 
to give the compeny £400,000, and they had asked the company not 
to increase their capital, as that would increase the good will on which 
the city would have to pay. Mr. Howard Lane suggested that the 
considerations of the sale should be £120,000, as that was the amount 
paid by the proprietors of the company, and that a bonus of 20 per 
cent. should be offered to the proprietors. He thought the Bill should 
have been in a different form, and he declared that he had too much 
respect for his own conscience, and the feelings of his constituents, to 
support the Bill. The Lord Mayor said that the sales of the company 
were increasing, and if they let the matter go now, they Would noe 
again get it for the price. The draft Bill was approved. 


Bournemouth,—Last week the Town Council referred 
a letter from the Bournemouth and Poole Electric Light Company, 
asking for consent to & provisional order about to be promoted by 
them, to the G2neral Purposes Committee. 


Backley.—The proposal that the Urban Council should 
make application to the Board of Trade for a provisional order has 
been defeated by a majority of one. 


and now £10,000 is need 


Burnley.—A Local Government Board inquiry was held 
on 17th inst. into an application by the Town Council to borrow 
£10,000 for electric pi ting. It was stated that the works bad 
been profitable from the start, yielding a eu ey of £500 a year. 
£25,000 is already being spent in extending works and plant, 
for new mains. 


Buxton.—The Council will apply to the Local Govern- 
ment Board for a £5,000 loan for the extra work required according 
to Prof. Kennedy s report. | 


Christchurch.—At the recent meeting of the District 
Council a representative from the Bournemouth and District Electric 


Lighting Company attended and asked the Oouncil to give consent 


to a proposal to lay electric cables from the boundary of the Рокев- 
down Urban District, adjoining Bournemouth, to Ohristehurch. 
Sanction was given on certain conditions, which were accepted. 


The City Lighting.—Last week while the Court of Com- 
mon Oouncil was discussing whether it was ina ion to grant per- 
mission tothe Metropolitan Electric Sup у epi to come into the 
City area and compete with the City o don Electric Lighting 
Company, the latter company's supply was causing the greatest pos- 
sible annoyance to consumers. The offices of the EXLECTRICGL 
Rgvrew are, unfortunately for us, taking current from the mains of 
the City Company, and on Thursday last week, when London was 
enveloped by е not uncommon November fog, it was no easy task to 
read proofs under a nearly new 8-O.P. 100-volt amp. The complaint 
was eral throughout the City. A consumer in Upper Thames 
Street writes to the City Press to send up “а wail of complaint,” м 


he calls it, ing the ul manner, &c., £c. He says that 
during the fog last week the light was about equal to a tallow candle 
of the era. He adds that if the City Company cannot do 


better, it is time that the citizens took means either to revert to gas, 
or to break down the existing monopoly. At the Mansion House 
Justice Room Mr. Alderman Samuel Green, although every available 
light was on at the time, complained that he could hardly see what he 
was doing. From a consumer's standpoint, there is no doubt about 
it, that the Oity of London supply is most , and the 


‚Ойу Company seems to be taking advantage of the fact that the City 


man is, generally „too much occupied about business matters 
) отаи вебу ы in the City that 
the City Company's agreement with the late Co oners of Sewers 
gn the company a monopoly for many years to come should not 
ve entered into. But that a monopoly exists, and that the 
Court of Common Council has no power to introduce competition, or 
allow it to be introduced, seems to be pretty clear to the mind of the 
Council, for it decided last week to inform the Metropolitan Electric 
Supply Company that it “ regretted that it was unable to give its 
consent to the proposed application for a provisional order." In the 
course of a discussion which followed the moving of this resolution, 
Mr. Brooke-Hitching moved as an amendment that the word “regret” 
should be omitted, as he said the late Commission of Sewers had 
given the City of London Electric Lighting Company a monopoly of 
the supply for a certain number of years, and he doubted w 
the B of Trade would allowanether company to compete in the 
City. While ing that the late Commission of Sewers had acted 
foolishly in giving that monopoly, he thought the Oourt should not 
express any regret in not complying with the application in ques- 
tion.— Mr. Gordon seconded the amendment.—Mr. Morton said it 
looked as if Mr. Hitching wished to drive the Corporation into the 
arms of the City of London Electric Light соррезт, арс on their 


against rning 
monopoly which was granted to the at о! London Blectric Ligbt- 
d its best seven years 


was done hurriedly. The public li pen oom only 28d. per unit, 
t, very reasonable.—Mr. Н. Н. rompen said 
he thought it quite possible that the electric light would shortly be 


Co 
Company should stir itt a little, and give greater attention to the 
interests of its consumers. The question of electric lighting compe- 
tition is a debatable one, but what consamers want is a fair and 
reasonable supply, and the City Company should see that this is 


given. 


MM I. meeting of the Town Commissioners 
has been held to der the question of the electric lighting of the 
соор, It was unanimously decided to apply for а provisional 
order. ` 


Cork.—On Tuesday last week the first instalment of the 
public electric lighting scheme was given when Bridge Street, 

rtion of King Street, and the ter part of Patrick Street, was 

uminated by a number of arc ps. The display was to some 
extent rimental, but lamps are rapidly being put up all over the 
city and quays. 


Croydon.—Sach is the rapid development in the electric 
lighting system of Oroydon, that the Co tion are again approach- 
ing the Local Government Board for leave to borrow money for 
extension works. This time the application is for £3,100, of which 
£2,250 is for the purchase of part of the undertaking of the Crystal 
Palace Electric Lighting Company, and £850 for a sub-station at 
Norwood. A number of applications have been received by the Cor- 
poration for the extension of the mains in the Norwood district. A 
portion of Upper Norwood was originally included in the district 
supplied by the Orystal Palace Company. Now the Corporation of 
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Croydon have agreed proyisionally (the agreement being subject to 
the Local Government Board sanctioning tbe loan) to take over that 

of the company's undertaking, and to pay the amount spent on 
$ by the company, with 33 per cent. extra. The exact amount spent 
on the works was £1,658 Os. 7d., and 33 per cent. on that amount is 
£547 3s., making a total of £2,205 3s. 7d. The Oorporation propose 
to construct a transforming station at Norwood on hold Jand, for 
which they have agreed to pay £800. 


Dublin.—Last week there was a partial failure in the 
city supply. 
Enfield.—The District Council is informing the North 


London Electricity Company that the Oouncil has decided to itself 
apply for a provisional order. | 


Gillingham.—At the last meeting of the District 
Council a letter was read from Mesers. Geipel & Lange, consulting 
engineers to Mr. H. Jasper, asking that the Council should now make 
a fair payment for lighting the High Street with the electric lamps 
5 that had been given. The matter wus sent to 

om А 


Hampstead.—The Hampstead Vestry, who are going in 
for considerable extensions of their electric lighting installation, have 
borrowed £10,490 from the London County Council in order to 
obtain new plant and machinery. . 


Heckmondwike.—A suggestion has been made that the 
Dewsbury Oorporation’s mains should be carried forward to Heck- 
mondwike. . Certain proposals have been made to the Heckmond wike 
Council by the Dewsbury Gas, Electricity, and Water Committee, and 
these are now under consideration. 


Hendop.—T wo companies having submitted proposals to 
apply for provisional orders for the district, the Electric Lighting 
Oommittee does not advise that either scheme be accepted, but that 
the Council itself should apply for an order, and ask four stated 
experts for their terms for reporting on a scheme. Three areas 
are suggested for the experts to report upon. 


Iifracombe.—The Council is considering whether to 
transfer its electric lighting powers to a company. 


Kensington.—At Wednesday's meeting of the Vestry 
a long discussion arose over the question of applying fora provisional 
order authorising the supply of electricity by the Vestry within the 
parish. The Electric Lighting Committee reported that negotiations 
were proceeding between the Vestry and the existing companies 
supplying the parish. They, however, advised that the Vestry 
should take the precautionary steps necessary to proceed with the 
рано іп the event of the negotiations falling through. The 

estry resolved to apply for an order. 


Leamington.—Both the Corporation and the Midland 
Electric Light and Power Company are giving public notice of their 
intention to apply to the Board of Trade—4he former for powers to 
enable them to erect stations and lap dows mains and wires for the 
supplying of current, and the latter for confirmation of existing and 
grant of further powers. Similar applications were made last year. 


Lewisham,—The Board of Trade has approved the 
stipulation of the Lewisham District Board of Works that no mains 
sball be laid under the fcotways except for service connections to 
houses. This applies to the scheme of the Orystal Palace and Dis- 
trict Electric Lighting Company, who appealed to the Board of 
Trade on the point. 


" Llandrindod Wells.—The railway company have in- 

lormed the Electric Light Committee that they have decided to have 

2 station lit up by electricity. The work will be proceeded with 
once. 


London.—The County of London and Brush Provincial 
Electric Lighting Company, Limited, are advertising their intention 
to apply to the Board of Trade for a provisional order for the 
prises of St. Mary, Stoke Newington, Hackney, and St. Matthew, 

thnal Green, and the districts of the Poplar and Whitechapel Board 
of Works. The Bt. Matthew, Bethnal Green Vestry are also 
announcing that they intend to apply for a provisional order for their 


Lye.—The Urban District Council last week passed a 
resolution in favour of applying for a provisional order. e clerk 
reported that the British Electric Traction Company had abandoned 
their intention to apply for an order. 


Marylebone.—At the last meeting of the Vestry, Mr. 
d. B. Orook came fully equipped with papers and books to fortify 
himeelf in proposing a motion of which he had given notice, but as 
the “house” was talked out Mr. Crook had to postpone bis etate- 
ment. The motion, which was to be considered at the meeting 


and, generally, by what work and at what approximate expense) from 
that part of the company’s undertaking, which is not situated in or 


used for supplying St. Marylebone. 2. If the company has power to 
sell and make a gecd title, to what is, or can at small expense be 
made, a wholly р, independent and exclusive undertaking for 
the supply of St. Marylebone with electricity, then before report, to 
enter into a provisional contract with the company in the name, and 
on behalf, but subject to the approval of the Vestry, for the purcnas. 
of the benefit of such part of the company’s provisional order, works, 
and underteking, including a covenant not to compete with the 
Vestry, and not to use any part of its purchased or added plant (or to 
do so, subject to such limits, and on such terms as may be agreed), at 
a price to be hereafter agreed on, between the company and the 
Vestry, or in default of agreement, to be settled by submission of 
both parties to, and arbitration under, the Arbitration Act, 1889, or 
as may be otherwise agreed. 3. The Oommittee to be at liberty to 
employ such experts or obtain the benefit of such professional advice 
as they ү шнш necessary, for the purposes of this reference to 
the Committee. 

It is a pity that Mr. Brooke-Hitching, when informing the 
members of Marylebone Vestry that the Electric Lighting Com- 
mittee had learned from the very best source that the Board of 
Trade would not grant another provisional order to the Vestry, did 
not directly state what was implied by the best source. The not 
unnatural іг ference from this statement was that the Board of Trade 
had been apprcached unofficially by the committee, and that the Board 
also not officially bad given a gentle intimation that a second appli- 
cation would be futile. It appears, however, from the Vestry's 

rinted minutes that this view of the question is incorrect, and tbat 
. Brooke-Hitching had based his assertion purely on the advice 
given by Mr. Manville. То вау the least, it seems strange, considering 
the importance of the matter and the fact that the statement made 
by the chairman of the Electric Lighting Committee has been the 
means of committing the Vestry to the preliminary s towards 
promoting a private Bill, that that gentleman omitted to mention 
that it was a consulting engineer and not the Board of Trade who had 
said that a second provisional order would not be granted. 


Morecambe,—The District Council have decided to supply 
the electric light to the house of their electrician, Mr. Parkinson, 
free of cost. The West End Pier is forsaking gas for the electric 
light, and the mains will be laid ready for next season. It is proposed 
to extend the mains to the suburb of Bare, and the electrician is at 
present preparing an estimate of the cost. 

lls and accounts for £5,804 бв. 6d. were passed at tire last meet- 
ing of the Council, the pem being £4,000 on the contract of 
Messrs. Thomas Parker, Li . The District Oouncil have had a 
claim laid against them for £67 damages, alleged to have been 
caused to the property of Mr. J. R Birkett, by the men of the elec- 
trical department breaking holes through the foundation buttresses 
of property in Victoria Buildings. 


Musselburgh.—The Town Council has decided to request 
Mr. Bryson, electrical engineer to Leith Town Council, to report on 
the whole question for electric supply for Musselburgh. 


Northallerton.— The Urban Council is to grant per- 
mission to a company to erect overhead wires and supply the town 
with electric light. The company is to submit an agreemeni 
embodying terms, which are that the company has the privilege fur 
& term of seven or 14 years. The company will work without a pro- 
visional order. Mr. J. E. Hutton appeared before the Council on 
behalf of the company last week. 


Paisley.—It is stated that the municipality will com- 
mence running its electricity plant carly in January. 


Partick.—The snb-committee of the Glasgow Corpora- 
tion Electricity Department bas decided to continue the opposition 
to the ri api by the Kelvinside Electricity Company to the 
Board of Trade for a provisional order to supply Partick with elec- 
tricity. A statement was made informally that the company were 
willing to Sipo of their works and business to the Corporation, for 
which they still have 45 years to run, ont of a monopoly granted for 
50 years. Their estimate of the value of their system is £50,000, but 
the committee decided that any offer they could make would be 
limited to the capital expenditure and a goodwill of £5,000, making 
a total of about £30,000. 


Ramsey (1.0.M.).—The Town Commissioners are asking 
the Isle of Electric Tramways Oompany and the Ramsey Gas 
пенш Company to tender for the better lighting of the prome- 


Rawmarsh.— There is a proposal before the Council to 
appoint a committee to consider what shall be done to carry out the 
provisional order. 


^ Rawtenstall.—Last week the Town Council decided to 
apply for е provisional order. A Committee was appointed to see 
e matter through. | 


Reading.—The Reading Electric Supply Company, 
Limited, is giving notice that it will apply to the Corporation for 
permission to alter the standard pressure from 100 volts to 200 volts. 


Rhyl.—The District Council will hold a special meeting 
on 28th inet. to pass a resolution applying for a provisionai order, 
also to instruct the surveyor to prepare, with the assistance of Mr. 
E Loftus, M. I. E. E., a map of area of supply and estimate of 


Rosario.— The municipality of Rosario is endeavouring 
tooverthrow its public lighting contract with the River Plate Elec- 
tric Light Company in order to favour а German concern. The case, 
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according to the Public Health Engineer, has gone to arbitration, but 
the municipality is resorting to every possible legal quibble discovered 
to defend its own trickery. The public, however, cannot be kept too 
well informed of the t which are resorted to in the endeavour to 
prejudice British capital. | 


Shoreditch.—The Board of Guardians have resolved to 
raise a loan (£2,000) for the installation of the electric light for their 
premises. 


Southampton.—Mr. S. L. Smith, of London, has been 
appointed third assistant electrical engineer at the electricity works. 


Stirling.—At last week's meeting of the Police Com- 
missioners & letter was submitted from Prof. Kennedy pointing out 
that the mains had been extended considerably in accordance with 
the desire of the Committee, but as the work would be carried out 
at schedule prices the increase in price would be directly propor- 
tional to the increase in length. The Board of Trade has approved 
of the echeme. 


Twickenham and Teddington.—The Twickenham and 
Teddington Electric Supply Company, Limited, have issued notice of 
intention to apply for an order to light these two parishes by elec- 
tricity. They рторове to complete the installation within two years 
from the date of the order. 


Wednesbury.—The Town Council last Friday unani- 
mously resolved that application be made to the Board of Trade for 
a provisional order. 

Mr. Warden-Btevens has been . consulting engineer to the 
Corporation with regard to electricity supply. 


Whitchurch.—A meeting of ratepayers has rejected the 
Urban Oouncil's proposal to purchase the gasworks for £37,000. 
оше = said that electric lighting works could be established 
at less cost. 


Wigan.—At a meeting of the Electric Lighting Com- 
mittee on 18th inst., the chairman reported as to the visit of the 
deputation to Leeds, Bradford, and Wakefield, and it was decided 
that an installation be put down to supply Wigan with electric light, 
and that the Bpecial Committee appointed by the Council be asked 
to pre a report on their inquiries, and submit the same to this 
Committee, 


Winchester.—It has been decided to light the Hants 
County Oouncil offices at Winchester with electricity. 


Woking.—The Gearon of acquiring the Woking Elec- 


tricity Supply Works is at present occupying the attention of the 
Woking Ur Council. The capital issued is £15,009. The first 
debenture issue represents £7,900, and the second £5,185. The 
7 of sbareholders is 15, Mr. Martin D. Rucker being the 
Worcester.—With reference to the appointment of 
electrical engineer, it is stated that the Electricity Committee have 
resolved tbat it is desirable that the names of three candidates should 
be submitted to the Council for selection for the office of electrical 
engineer, and two names were added to that of Mr. F. 
Lewis. As we go to press we learn that Mr. Sutherland, of Hanley, 
has secured the appointment. | 


Yarmouth.—The Town Council having applied to the 
Port and Haven Commission for permission to cross the harbour 
with an overhead electric lighting main at a height of 162 feet for 
the purpose of carrying the electric light into Gorleston, the Com- 
missioners have agreed to give the necessary permission, subject to 
the navigation not being impeded. 


York.—It is hoped that by this time next year the 
electricity works will be in full swing. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Airdrie and Coatbridge.—When the New General 
Traction Company, Limited, Westminster, were negotiating with 
Airdrie and Coatbridge Town Oouncils to construct an electric tram- 
way between these two towns for which they were going to apply to 
Parliament last session, the British Electric Traction Oompany 
stepped in and gave notice that they were going to apply to the 
Board of Trade for a light railway under the Light Railways Act. 
The Councils left the New General Traction Company alone, and sup- 
ported the British Electric Traction Company in their application, 
which is now being considered by the Board of Trade. Now, the 
New General Traction Company, with a view to cutting out the 
other company in case their application fails, have given notice that 
they are going to apply to Parliament next session for an Act under 
the title of Ooat bridge and Airdrie Electric Tramways.” Since 
the above was written our local representative informs us that the 
Board of Trade have refused the confirmation of the provisional 
order applied for by the British Electric Traction Company. After 
careful consideration of the evidence, they arrived at that decision 
by reason of the magnitude of the effect which the proposed under- 
taking would have on railways existing at the present time, namely, 
the Caledonian and North British Railways. The British Electric 
Traction Company have given notice that they are going to apply to 


Parliament next session for confirmation of the order granted by the 
Light Railway Commissioners. The New General Traction Com- 
pany propose to extend the line to Olarkston, about half a mile 

eron in Airdrie than the British Electric Traction Company. 
The former company also mean to run a branch line along Sunnyside 
Road in Coatbridge, which the other company only will do when the 
main line pays. 


Arbroath,—The Trades Council is asking the promoters 
п шеша Dundee electric tramway scheme to extend tho line 


Ayr.—At last week's Town Council meeting, a letter was 
read with reference to p electric tramways between Ayr and 
Prestwick. The total cost, including theelectric motive power, was 
estimated at £44,460. The Council agreed to incorporate the echeme 
in their new Bill. 


Bradford.— On 16th inst. the City Council decided to 
promote a local Act in Parliament for the construction of additional 
tramways and to secure various incidental powers. The chief pro- 

osals in the tramway extension scheme were those for a connection 
tween Bridge Street and Morley Street, the construction of a tram- 
way to Olayton— pursuant to an agreement come to with the Olayton 
District Council and the Queensbury District Council - and the con- 
struction of a tramway from Forster Square, along Kirkgate, West- 
gate, Whetley Hill, and Toller Lane. 


Colchester.—An application is to be immediately made 
to the Light Railway Commissioners for an order to authorise the 
establishment of electric tramways (trolley) in Colchester. The Com- 
missioners will in due course hold an inquiry into the sabject. The 
promoters are the British Electric Traction Company, Limited. 


Darwen.—Last week the Town Council held a special 
meeting to consider the promotion ofa new Bill in Parliament, under 
which it is proposed to construct tramways to be worked, 
along with those to be taken over, by electricity. The Bill will give 
the Corporation power to work the tramways along with the 
Blackburn Corporation by means of a joint board. The Bill was 
approved, and on Wednesday it was to come before a town’s meeting. 


Dudley and Sedgley.— Further info: mation has been dis- 
closed with reference to the intentions of the British Electric Traction 
Oompany respecting the Dudley and Sedgley tramway, which they 
have just purchased and commenced to work. The company contem- 
plate that about Christmas they will have at their service a sufficient 
number of engines in really good order, and will by that time have 
effected other necessary improvements, in order to enable them to 
keep up a continuous half-hourly service. Then the company propon 
to push forward the reconstruction of the present track for electrical 
traction. They hope to receive the co-operation of the Dudley, 
Sedgley, Coseley, and Wolverhampton authorities; and in that case 
it is anticipated there will be no difficulty in completing the line 
for an electrical service in about 12 months. It is asserted that by 
the successful carrying out of the company's scheme—in conjunction 
with tbree light railways the company have already powers to con- 
struct —there will be connected with a complete network of tramways 
the towns of Wolverhampton, Dadley, Sedgley, Coseley, Brierley 
Hill, Stourbridge, and the rural districts of Pensnett, Kingawinford, 
and Kinver. Another project of the company includes the welding 
of the tramways mentioned with their contemplated extensive 
system in South Staffordshire, thus providing direct access to Tipton, 
Wednesbury, and probably through Smethwick, into Birmingham. 


Dundee.—The Tramways Committee has invited Prof. 
A. B. W. Kennedy to visit the town, with a view to advising it on the 
question of introducing electric tramways into Dundee. It is 
posed that the necessary work shall be carried out by the city 
trical engineer, Mr. Tittensor, under the advice and direction of Prof. 
Kennedy. The committee is to consider as to carrying out the 
agreement with the Tramway Oompany for taking over the buildings, 
plant, and machinery. 


Farnborough.—The Council has been discussing the 
proposals of the Power and Traction, Limited, for working the 
present tramways as light electric railways, and to supply electricity 
for lighting purposes as well. The Council views the scheme with 
satisfaction. 


Hounslow and Twickenham.—The proposals of the 
Drake & Gorham Electric Traction Company to construct a light 
railway from Hounslow to Richmond, vid Twickenham, were dis- 
cussed at the meeting of the Heston and Isleworth District Council 
on Tuesday, when Mr. Rowan, engineer to the promoters, attended to 
present the plans. In explaining them, he stated, replying to ques- 
tions, that a light railway was sought in preference to a tramway, as 
the procedure for obtaining the order was easier. By the Act they 
coul (ену merchandise as well as e "er ipiam 
wish to carry goods, as passenger C was W ey view. 
They should use the overhead trolley system, with single standards, 
except in one road, where they should provide interlacing tracks. It 
was not necessary to widen any roads, but the company would have no 
objection to entertaining proposals to widen or construct streets. 
They had a 45-feet radius, but a 30-feet radius was quite feasible and 
common. They proposed granite paving between the metals, but 
would not object to Jarrah wood blocks. They would be 
prepared to deposit a sum of money as a guarantee that the order 
should be carried out. Their company was an established one, with 
orders to construct such lines in their possession. They were not 
speculating in these orders in order to form a company. e Council 
resolved formally to dissent from the proposals. 


(Continued on page 792.) 
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BELFAST ELECTRIC LIGHTING WORKS. 


Іт is now more than three years since the gas-diiven elec- 
trical works of the Belfast Corporation were opened; the 
demand for current has steadily outgrown the supply 
that could be met from these work, and it became necessary 
to embark on a more ambitious scheme. The position of 
affairs prior to the construction of the new works is set fol th 
in a report which Mr. Victor McCowen presented some time 
ago to the Town Council :— 

* Seeing that you have already expended about £33,000 
in your present station and maius, and that all the available 
room for engines is taken up, and therefore the necessity of 
building another station, it is desirable that the system em- 


be available, and is large enough to accommodate plant capable 
of supplying the city's requirements for a number of years. 
After taking into consideration the area you desire to supply, 
the provision of the site, and the present system of distri- 
but ion, and the value of the mains already laid, I recommend 
that the three-wire continuous current system, with a pressure 
of 220 volts on each side, or a totalof 410 volts, ba adopted. 
This pressure will allow you to distribute current economic- 
ally to a distance of about two miles from the station. A 
radius of two miles from the proposed site would include 
from Cliftonville on the north side to the Windsor district 
on the south side of the city. Consumers beyond this area 
could be supplied on a high pressure alternating system from 
the same station, or else from battery sub-ttationg, these sub- 


THE BolLER House. 


ployed be such as will work in with the present one, and 
make use of your exiting mains and plant to the best 
advantage. At present the distribution is on a threc-wire 
continuous current system, at а pressute of 110 volts on each 


“pide, or a total of 220 volts. The distance of the farthest - 


lamp from the station being 770 yards, or less than half a 
mile, for such an area of half-mile radius, I believe you could 
have employed no better system of distribution, viz., three- 
wire 220 volts; bat when you desire to supply from one 
station an area of, say, two-mile radius, this pressure is too 
low to get economical resulte, on account of the excessive 
capital outlay on heavy feeders. The riverside site on the 
Lagan bank next the Albert Bridge is convenient for the 
delivery of coal, removal of ashes, and condensing water will 


stations being placed at the end of the longest feeders, and 
the batteries charged at time of light load from the central 
station, and in this manner getting longer running hours out 
of the plant. 1t will be possible to change over the present 
station to work at double the voltage. These two stations 
would then deliver current into the same network of dis- 
tributing mains, and help each other in dealing with the load. 
By the doubling of the present voltage, the value of the 
existing distributing mains will beconsiderably increased, as the 
capacity of them will be increased fourfold, and as these mains 


are laid in the parts of the city where there is a probability 


of a heavy lamp density, the increased capacity will be a 
distinct gain. The higher voltage will allow of better regu- 
lation and a smaller percentage variation of pressure at the 
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lamps. It may be well to mention that working at this over, coal can be delivered by barge, the intention being at 
pressure the dynamos would be made to generate current at a future date to erect an overhead tramway between the 
а voltage which is approximately that required (and riverside and the works, so that trucks of coal can be run 


allowed by the 
Board of Trade) 
for electric traction 
—1$1.6, 500 volta. 
So that should you 
desire at any time 
to supply current 
for, this purpose, 
you can pat in 
plant which can be 
used either for 
lightingior traction, 
without the neces- 
sity of introducing 
transforming appa- 
ratus for at least 
the greater part of 
the present tramway 
area. The supply : 
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system could be ——— | : 
arranged for by — — | — а 
storage batteries m — > 


charged from the 
central station at 
night, or by a high 
5 5 
. THE AcccMUEATOR Rooy. 
driven station and 
a gas-driven station 
supplying the same 
network of mains 
you should be able 
to get economical 
results. The steam 
station would take 
the bulk of the 
winter load, the gas- 
driven station help- 
ing over the peak 
of the load, and 
being always ready 
to take up a fog, 
or dark-day load. 
The gas - driven 
station would be 
able to do the 
summer load, when 
the steam station 
might be shut down 
for a few months 
(with the exception 
of & run off and 
on to charge the 
batteries, or ar- 
rangements could 
bə made to charge 
these batteries in 
summer from the 
gas - driven sta- 
tion).“ 

In aocordance 
with the  recom- 
mendation of the 
electrical engineer, 
a steam-driven sta- 
tion has been erec- 
ted on a site near 
the river Lagan, 
and the following 
are its chief 


RESISTANCES UNDER GALLERY. 
features :— Бахи 


The engine room 
is very spacious and lofty, being 200 feet x 40 feet. The placed under the switchboard gallery, and the sliding con- 
works are situated within 150 yards of the river, thus tact switch is worked from the gallery in front of the switch- 
giving ample water gupply for condensing purposes; more- board, by means of a hand wheel working a vertical rod 


4 * 


in over the bankers 
in the boiler room. 
The site is central 
for supplying to the 
different districts 
of the city, though 
up to the present 
mains have not 
been laid on the 
County Down side 
of the river. The 
new building, which 
is only а section 
of the entire 
scheme, occupies 
little over one- 
quarter of the space 
available, the total 
capacity of the site 
being about 20,000 
horse-power. 

In the engine 
house there are at 
present three sets 
of Belliss- Parker 
steam dynamoa, two 
100-kw., one 200- 
kw., and another 
200-kw. in course 
of erection. The 
small sets consists 
of а two-crank 
compound engine, 
with a 50-kw. 
dynamo coupled to 
each end of the 
crankshaft, and 
when running at a 
speed of 380 revo- 
lutions per minute 
give their out put at 
a voltage which may 
be varied from 220 
to 350 volts by 
altering the resist- 
ance of the field. 
The higher voltage 
is required for bat- 
tery charging. The 
200-kw. sets are 
wound to give 440 
to 500 volts. The 
engines are three- 
crank compound. 
One of these sets is 
arranged to be 
capable of doing 
traction work also, 
and is provided 
with an extra 
heavy fly-wheel and 
а compound wind- 
ing. Тһе Eick- 
meyer form of 
winding is em- 
ployed on the 
dynamos. The 
regulating switches 
and resistances for 
these dynamos were 
also supplied by 
Messrs. Parker to 
Mr. McCowen's de- 
sign. The resist- 
ance frames are 
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geared to a rack which actuates the switch. Ву this 
method the necessity of bringing the numerous resistance 


leds up to the 
switchboard is 
avoided, while the 
switch can be 
worked in full view 
of the switchboard. 
A balancing motor, 
generator, and pair 
of boosters are also 
erected in the en- 
gine house. They 
consist of four 


each armature 
having its own 
field magnet. The 
two inner machines 
are similar, each 
being wound togive 
12 kw. at 220 to 
250 volte, and are 
capable of dealing 
with an out-of- 
balanoe current of 
100 amperes in the 
middle wire. The 
two outer machines 
are the boosters, 
each having an out- 
put of 100 pes eds 
at any voltage 
between O and 120 
by altering the re- 
sistance of the 
fields. 

Al the arma- 
tures are drum- 
wound, and have 
their spindles pro- 
vided with coup- 
lings to admit of 
changing * re- 
pairing the arma- 
tures. The bear- 
ings are of ample 
size, and self - lubri- 
cating, all parts 
being designed for 
long continuous 
running. The tem- 
perature rise after 
six hours at full 
load does not ex- 
ceed 70° F. Each 
machine is sepa- 
rately excited at 
220 to 250 volts. 


The combined 
machines arestarted 


by a double motor 
starting switch 
placed with the 
necessary resistances 
beneath the switch- 
board form, the 
switch being worked 
by hand wheel 
gearing from the 
platform level. On 
starting, each arma- 
ture of the balancer 
is connected to the 
System through 
starting resistances, 
which are entirely 
cut out when full 


speed is reached, the double arrangement of switch being 
necessary as the fields of the balancer are cross-coupled to 


VIEW OF SWITCHBUARD. 


ELECTRICALLY DRIVEN PUMP. 


opposite sides of the three-wire syatem to minimise the 
regulation by hand. Shunt regulating gearing (worked also 


from the switch- 
board platform) is 
provided for the 
adjustment of the 
booster and balancer 
fields, 

The boiler house 
is arranged to take 
10 Lancashire 
boilers, 30 feet by 
8 feet, four of which 
are at present 
erected and work- 
ing at а pressure of 
160 lbs. per square 
inch. They are 
constructed for a 
working pressure 
of 180 lbs. per 
square inch, ard 
have been tested to 
275 lbs. per square 
inch by hydraulic 
pressure, The 
are fitted with 
Hopkinson's 
mountings, made 
for a working 
pressure of 200 lbs. 
per square inch. 
One is arranged for 
hand firing, and 
the others are fitted 
with mechanical 
stokers of the 
“Sprinkler” type, 
provided with steam 
Jet. The stokers 
are rope-geared toa 
countershaft fixed 
overhead and driven 
by an electric motor. 
A Green’s econo- 
miser of 216 tubes 
is erected at the end 
of the house next 
the chimney, pro- 
vision being made to 
increase this number 
to 864 tubes as 
required. The 
scrapers are driven 
by an electric 
motor. The coal 
bunkers extend the 
whole length of 
the range of boilers, 
and are provided 
with doors opening 
on to an elevated 
roadway from which 
carts can be un- 
loaded with a 
minimum amount 
of labour. As 
already mentioned 
plant to convey the 
coal from the 
bunkers to the stoker 
hopper will be in- 
stalled at a future 
date, and provision 
has been made for an 
overhead tram way 
from the riverside 
when the building 
is extended. 


The feed-pump room is situated opposite the two centre 
boilers of the range, occupying a portion of the bunker 
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space. It contains two sets of horizontal duplex steam 
pump, each capable of delivering to the boiler with and 
against 180 lbs. steam pressure, 4,000 gallons per hour (they 
are provided with duplicate steam supply); one three- 
throw electric pump, same duty as steam pumps, and 


A осоре duplicate system of steam pipes is provided 

between the engines and the boilers. The two main steam 
ipes are placed in the boiler house, being slung by rods from 
rackets fixed on the wall and from the roof irons. 

branch pipe from each main connects to each engine through 


GENERAL VIEW OF ENGINES AND DYNAMOS. 


provided with bye-pass and regulating resistance for 
Me da the rate of feed: a feed water oil extracting filter 
and a Kennedy water meter, cach capable of passing 10,000 
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То «s, To main switchboard; ғ, Fuses; Tox, To milking lends; sc Pp, 
Short circuiting plur; r A, Polarised ammeters; vx в, Variable resist- 
ance and switch; oc, ОТ charge. 


DIAGRAM OF CONNECTIONS oF HOSPITAL CELL SWITCHBOARD, 


gallons of water per hour, the latter provided with a record- 


ing arrangement. A relief valve is fixed in each pum 
alba and arranged to return all waste water to the feel 
nks. 


a Y-piece provided with valves, fixed on the steam receiver. 
The boiler have two juuction valves with a 5-inch branch to 
each main. The main steam pipes are lap-welded mild steel, 
with wrought-steel flanges screwed and brazed on. Copper 
expansion bends connect the two ranges at the ende, and 
valves are fixed in suitable positions for dividing up the 
mains, one range only being in use at time of light load. 
The branch pipes to the engiues and boilers are solid drawn 
copper, and the T-pieces ca:t-iron. The valves throughout 
are Hopkinson's patent parallel slide valves. Drains and 


. Steam traps are provided where necessary. The whole of the 


pipework was ter ted to 300 lbi. рз square'iuch hydraulic 
when erected and jointed, The exhaust pipes are placed in 
trenches below the engine room floor level. The main pipe, 
which runs parallel to and next the division wall, is brought 
into the boiler honse at one end, and through the roof, for 
use when the engines are running non-condensing. This is 
provided with a stop valve and а silencer. The main pipes 
are cast-iron, the branches to the engines и copper. А 
system of draiu pipes is arranged for engine and boiler house, 
and deliver into tanks. The drains are 8-inch and the blow- 
off 4-inch cast-iron. The boilers are connected to the latter 
through isolating valves by copper bends. · 

A ring feed main is fixed round the pump room, to which 
is connected the deliveries from the pumps and economisers 
and the duplicate feeds to the boilera. The pipes are solid 
drawn copper throughont, and the necessary valves are 
Hopkinson's own make. Eich pump is connected to two 
sets of tanks. The tanks are built below the stoking floor, 
and have a capacity of 20,000 gallo:s. "There are also 
two distinct supplies from the city water mains. 

The switchboard is placed on a platform 13 feet above 
the floor level at the west end of the engine room, and is 
arranged for six feeders, eight dynamos, a motor generator, 
the two “boosters,” and battery regulators. There are at 
present erected five enamelled slate panele, 7 feet 6 inches 
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high, the width varying from 3 feet 3 inches to 2 feet 
8 inches, according to the amount of apparatus mounted on 
each. The framework carrying them is built up of 
H section steel, the joints between the slates being covered 
with a teak moulding. The central panel carries the posi- 
tive and negative battery and middle wire ammeters, battery 
emergency switches, and regulator hand-wheels and indi- 
cators, the feeder resistance switches, two large (Weston 
type) feeder voltmeters t» show the pressure at the 
feeding points, three Kelvin electrostatic voltmeters for 
indicating the pressure between the middle wire and either 
side, and right across the system at the generating station 
end; the necessary apparatus and gear for two “boosters,” 
including ammeters, automatic switches, shunt maker, and 
break switches and plug bars for connecting the boosters in 
the various ways they can be used. The other four. panels 
carry the feeder and dynamo bara instruments, the two on 
the right of the centre panelsbeing:for the positive and the 


be found necessary to slightly lower the pressure on а lightly- 
loaded feeder. These are actuated by hand-wheels fixed on 
the centre panel. The battery regulating switches, which are 
fixed in the battery room, are actuated from the switchboard 
through shaft and bevel gearing. Provision has aleo been 
made for working them direct in the battery room in the 
event of anything going wrong with the gear. A reversible 
ampere-hour meter is in the circuit of each battery. The 
shunt regulating resistance and switches of the dynamo», 
motor generators, and boosters, and the starting resistance 
and switch of the motor generator, are. placed below the 
concrete floor of the switchboard platform, and are connected 
by suitable gear to hand-wheels supported on pedestals placed 
in a convenient position on the platform. The leads from 
the dynamos are brought throngh the foundation block in 
Doulton casings, and cleated up to the back of the wall sup- 
porting the switchboard platform. The feeders are brought 
from the switchboard in the form of insulated cables. These 
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two on the left for the negative sides of the system. The 
feeder and dynamo bars are placed vertically on the front of 
the panels, the four bus bars being fixed horizontally at the 
back. The panels adjoining the centre one have, in addi- 
tion to the above, a charge and discharge battery bar, which 
can be plagged on to any onc of the bus bars, a safety 
arrangement being provided so that it is not poe- 
sible to plug both charge and discharge on to the 
same bus bar together. A double-pole throw-over switch is 
provided in the circuit of each of the 50-kw. dynamos, 
so that they may be run in parallel on either sides 
of the system, or in series across the outers. A switch is 
also provided for disconnecting them from the middle wire. 
Each machine has in circuit with it an ammeter, a “minimum 
automatic cut-out,” a fuse on both poles, and a supply meter. 
Each feeder has in circuit on both poles an ammeter, duplex 
fuse, and switch. The feeder resistance consist of five back 
E.M.F. cells on each side, which can be switched in between 
the top and second, or top and third bus bars, if it should 


are cleated on to the end wall behind the switchboard, and 
taken through Doulton casings to the outside. 

The battery room, adjoining the switchboard end of the 
engine room, is in a convenient position for working the 
battery regulating gear from the switchboaid platform. 
Only about half of the available space is at present occupied 
by the two batteries, each consisting of 180 cells of the 
Faure-King type, having a capacity of 500 ampere-hours 
at а discharge rate of 100 amperes. They are also capable 
of discharging at 300 amperes for one hour. There are, 
in addition, eight hospital cells of the same capacity. The 
cells are placed in one tier at a convenient height on six 
parallel rows of stands, with a gangway between each pair 
of stands, and are suitably arranged for examination. 
There are 45 cells on each battery, connected by solid 
copper rods to the battery regulating switches, which are 
placed in enclosed cases in the battery room. 

The system of distribution is the three-wire low 
tension, 440 volts between the outer wires, or 220 between 
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either outer and the middle wire, the latter being the pressure 
at which current is delivered to consumers, except in special 
cases, when a supply is given at 440 volts. The distributing 
mains are connected up in a network, and fed at several points 
by “feeders” from the generating stations. Pilot wires are 
connected from the feeding points to voltmeters on the 
station switchboard, so that the engineer in charge can see 
that the proper pressure is being maintained on the net- 
work. The mains consist of single-core cable, insulated 
with vulcanised bitumen and drawn into Doulton’s earthen- 
ware casing when laid under footways, or into cast-iron pipes 
under roadways. . 

The Doulton conduits are of the standard type, with either 
two, three, or six rectangular ways, each 2} inches x 2} inches, 
and have been laid to the extent of about 250,000 feet of single 
duct. The joints between the lengths have been made by 


made for the purpose, is substituted for the piece which has 
been detached. This cover is fitted with a cast-iron socket 
piece to take the service pipe. Details of the service box, 
as app ied to a six-way conduit, are shown in our “Notes” 
columns. 

Lead-covered and armoured three-core cable is also used 
in some of the avenues in the residential district. The most 
distant point supplied is about 2] miles from the generating 
station. There are at present an equivalent of 29,000 
8-C.P. lamps connected to the mains, which include 
150 Н.Р, in motors, and applications have been received for 
an equivalent of 8,000 8-C.P. lamps in addition, so that it 
will be necessary to order further plant at an early date. 
The * Wright" system of charging has been in operation 
since July 1st last, and when the advantages of this become 
known, the demand will no doubt increase still more rapidly. 


Cowper Cotes ELECTROLYTIC Cvcric Procress.—Fie. 2. 


means of cast-iron clamp collars in two portions bolted 
together. The interior of the collars is recessed, and the 
upper piece is provided with an aperture, through which is 
poured rapidly setting bituminous compound. This entirely 
surrounds the ends of the lengths, and is prevented from 
entering the ducts by Doulton’s patent expanding joint man- 
drele, one of which is inserted into each duct while the joint 
is being made. Perfect continuity of the ducts is thus 
secured, and the bolted collars provide ample strength at the 
joints. In the illustration given in our “ Notes” columns are 
shown sections of the joint of three-way conduit before being 
filled in with bitumen. Branch cable connections are provided 
for in the following manner :—At suitable intervals in the line 
of conduits special lengths are laid, which are grooved during 
manufacture in such a way that, while strength is preserved, a 
longitudinal division can be made by means of a chisel when 
desired. When a T-connection is required, the upper portion 
of the split length is detached, giving access to the cables. 
The cable joints having been completed, a junction cover, 


COWPER-COLES ELECTROLYTIC CYCLIC 
PROCESS FOR THE TREATMENT OF 
REFRACTORY ORES. 


On а former occasion we gave an introductory description 
of the Cowper-Coles process. We now give some further 
detai:s and illustrations. One special feature of interest 
about the electro-deposition of the zinc from the sulphate 
solution is the throwing down of the zinc on to aluminium 
plates which can be either stationary or caused to revolve, 
as shown in fig. 1. The use of aluminium greatly facilitates 
the stripping of the zinc from the cathodes due to the 
formation of a loose film of oxide on the aluminium. 
Hitherto the formation of zinc sponge has been nothing 
but a source of trouble and loss to those who have attempted 
to deposit zinc on a commercial scale, but Mr. Cowper- 
Coles has turned this difficulty to account. Zinc sponge 
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is deposited on revolving discs, such as shown in fig. 1, 
and is scraped off by means of adjustable wood scrapers 
and allowed to gravitate into a receiving box where it is 
drained. It is then dried, ard forma a good substitute for 
what is commonly known as zinc dust, which is a greyish 
amorphous substance which is obtained as a eublimal product 
during the distillation of zinc from its ores. 

This zinc dust is now largely used amongst other purposes 
in the Cowper-Coles regenerative electro-zincing process, 
to which we have also referred on former occasions. An 
analysis of zinc dust deposited by this m«thod gave the 
following result :— 


Metallic zine vi а . 54°88 per cent. 
88 (in combination) js . 1255 а 
Sulphuric anbydride SO, ; .. 10°05 i 
Silica s МР ef ae .. 105 ő 
Copper oxide da SM .. 0°80 Р 
Lead oxide - - a 5 007 h 
Alumina ... к Ves ivs dioc AU A 
Ferric oxide "T 905 vs s “OES n 
Lime E} "A bas ds .. 0°45 % 
Chlorine and carbonic acid traces 
Moisture and organic matter ... 13 35 ‘i 
1CO 00 per cent. 


"л 
-ni 
— 


Antimony and Тїп . 0:0004 per cent. 
Iron "ns 0 0117 ii 
Nickel . trace 

Zinc 885 .. 0:0150 T 
Lead by difference . 99 8929 1 


Fig. 2 gives a general view of the leaching vats which are 


each capable of treating from 1} to 2 tons at a time. А 
revolving barrel is provided for treating the finer portions of 
the ore, and is arranged to run over the vats on rails so that 


the contents can be discharged into any ot the leacbing vate. 

Fig. 3 shows the apparatus used for the production of 
white lead from the odium plumbate solution obtained by 
leaching tke ore with caustic кода. 

This building is also furnished with the apparatus for the 
deposition of the silver after it has been leached out from 
the ore with a weak solution of cyanide of potassium. The 
silver is thrown down on to silver sheets and the whole 
melt:d down. The white lead is precipitated with carbon 
dioxide, which is produced from calcium carbonate by 
passing the sulphurous acid gas given off from the roasting 
furpace through water; the sulphurous acid solution is then 


used for driving off the CO, from the calcium carbonate. 


d 
|] 
2 
E 

E - 
Y 

E 


"8. 
^. аа 


* 
* 


4 
P 
3 
1 
т 
" Pe 
4 
m 
* 
A A 


" g ou 
* * N. 
Ч — d ud ' 
— em 


COWPER-COLES ELECTROLYTIC CYCLIC PROCESS.—F IG. 3. 


To ensure the zinc being deposited in the form of zinc 
sponge a low current density is employed in conjuction with 
a weak solution. 

The lead obtained by leaching out with a solution of 
caustic soda is also deposited on revolving disce, and the 
deposit scraped off from time to time. It is found that the 
lead thus obtained can be readily melted down withont the 
addition of any reducing agent. The lead is found to be 
very pure and a sample gave on analysis the following 
result :— 


Copper ... . 008С0 per cent. 
Cadmium . trace 
Bismuth . trace 


The CO, ard sulphurous acid is drawn off and is then passed 
through a sodium plumbate solution во as to precipitate the 
lead as lead sulphite, and the CO, thus purified is then 
passed into another cylinder where lead carbonate is 
precipitated. | | 

Litharge is also made from the sodium plumbate solution 
by evaporating it at a temperature not exceeding 80°C. The 
evaporating pan used for this purpose is shown on the left 
hand side of fig. 3, any sodium silicate that may be in 
solution having been previously precipitated as calcium 
silicate by the addition of calcium oxide. 

We hope at a future date to give some more details of the 
process. 
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Tur St. MICHEL CHLORATE Wonks, , Savoy, —GrNERATING MACHINERY. 


THE Sr. Micuen CHLORATE Works, Savoy, —ExTERIOR View or Works. 
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THE ST. MICHEL ELECTROLYTIC 


CHLORATE WORKS. 


Вт JOHN B. О. KERSHAW, F. I. C. 


As a result of the progress in electrical engineering science 
during the past 15 yeare, the South Eastern Provinces of 
through which flow the tributaries of the Rhone, are 
becoming of great importance as manufacturing centres. 
Since 1890 a large number of important water- power 
developments have taken place in the valleys of the Arc апа 
of the Isére, and over 10,000 Н.Р. is already furnished by 
the former river to the me nufactories of chlorate of potaab, 
aluminium, and calcium carbide, situated along ita banks. 
The Are rises near the Іғсге in Mont Ieéran, Savoy, 9,236 
feet above the sea level. After a most rapid course of 75 
miles it rejoins the Isére at a height of 984 feet above the 
rea. The town of Modine is situated on the Aro at a point 
8,579 feet above sea level, and is connected with the railway 
Б of the Rhone valley. Above Modáne the power of 
Aro has been chiefly utilised for saw-mills, and the larger 
developments have occurred below tbat town, on account of 
the greater facilities for railway communication. Of there 
manufactories, the chlorate works at St. Michel, 64 miles 
below Modine, is one of the moat interesting. 

This works is cwned by the Зосіє: 6 d’Electrochimie,” of 
Paris, and was built in 1894. Extensions to ita present size 
were carried out in 1896. At this works between 8,000 and 
4,000 H.P. is utilised in the manufacture of chlorates of 

ium and sodium by the Gall and Montlaur 

e power utilised in the works is derived from the River 
Aro at а point in the Maurienne Valley, 1} miles above the 
works, The torrent in this valley at the time of the melting 
of the winter snows upon Mont Iséren is most impetuous, 
and in the past enormous has been done to the 
villages situated along ita course. This rush of water at 
certain seasons of the year has, of course, been taken into 
consideration in designing the larger hydraulic installations 
which are now found in the valley. 

The water which operates the turbines at St. Michel 
Chlorate Works is conveyed from the intake by an under- 
ground channel, 14 miles in length, to a point 230 feet above 
the works. From this point, two pipe linee, 380 yards long 
and 47 inches in diameter, carry the water to the turbine 
house, The two pipe lines deliver 1,760 gallons water per 
second, and this volume serves to operate 12 x 200 H.P 
and 4 x 400 H.P. turbines Each turbine is keyed 
direct to a Thury dynamo, and is run at a 
of 800 revolutions per minute. The larger dynamos deliver 
1,000 amperes at 200 volte, the smaller ones 500 amperes 
at 200 volts. The total electrical energy available for the 
manufacture is therefore = 2,000 kw. 

The electrolytic ss by which chlorate is made at this 
works, is in principle that described by Charles Watt in 
patent No. 18,755 of the year 1851. A solution of an 
alkali metal chloride is electrolysed between insoluble anodes, 
at a moderately high temperature, and the lees soluble chlorate 
salt, formed by the reaction between the chlorine liberated at 
the anode the caustic alkali formed at the cathode, is 
separated by crystallisation. 

ically, the manufacture is explained by the following 
equations :— 


6 K Cl = i K ＋ 6 Cl. (1) 
Cethode. Anode. 
6 K +8H,0=6 KOH +H. (2) 
DE ee eee (з) 
8 KO OI = КОО, +2 K Ol. 


(1) Represents the electrolytic decomposition of the chloride 
salt ; (2) the instantaneous reaction between the alkali metal 
and the water at the cathode ; and (3) the two stages of the 
Chemical reaction which oocurs when chlorine and caustic 
alkali are brought together in a hot solution. Messrs. Gall 
and Montlaur's is, therefore, essentially the same as 
that patented by Watt in 1851, and their English patent, 
No, 4,686, of 1887, chiefly refers to the apparatus used in carry- 
ing out the electrolysis. Rectangular vats lined with lead 


are used, each vat having a capacity of 11,000 gallons. The 
vats are insulated from the floor by oil cups. The anodes 
are of an alloy of platinum and iridium (90 per cent. 
latinum) which is found to stand the action of the chlorine 
tter than pure platinum. They are only 1 mm. in thick- 
ness. The cathodes are of au iron-nickel alloy, and are 
covered with asbestos cloth in order to carry off the hydrogen 
liberated at their surface. 
A very large volume of H (about 19,000 cubic feet) is 
uced for each ton of chlorate obtained, and this, carry- 
ing with it particles of the galt solution as it escapes, 
coats everything in the neighbourhood of the electrolysi 
vats with a crust of salt. In the process as originally carri 
out, diaphragms of special constraction were used, and the 
caustic alkali formed in the cathode chamber was carried b 
external pipes to the anode chamber where the reaction with 
the chlorine occurred. "These are, however, believed to have 
been discarded in favour of open vate; but upon this, as 
upon other important details of the pro:ess as now carried out 
at St. Michel, M. Gall, the Director of the Société d'Electro- 
chimie," is naturally not very communicative. MM. Gall and 
Montlaur were the firat to successfully carry on the mann- 
facture of chlorate of potash by the electrolytic m«thod, and 
it is hardly to be expected that they will give away the 
results of their experience and skill in the conduct of their 


A current density of 465 amperes is said to be used.“ 

In this way the solution in the vats is maintained at a 
temperature of 45" C., and no external heating is requisite in 
order to promote the conversion of the hypoc orite of 
potassium or sodium into chlorate. The electrolysed solution 
is run off from time to time, the chlorate is se y 

stallisation, and the electrolyte is brought up to its 

inal strength by addition of fresh chloride. 

When using potassium chloride as the starting points of 
the manufacture, the same electrolyte can be used for some 
weeks without complete renewal. The nce of metallic 
oxides in the vat solutions must be carefully avoided, since 
these instantaneously decompose K CI O into K Ol + О. 

The chlorate obtained from the vat liquor requires re- 
crystallisation before it is ready for the market. 

The “Société d'Electrochimie," in addition to the works at 
St. Michel, possesses a chlorate factory at Vallorbes, in 
Switzerland, where 8,000 H.P. is utilised.. The two works 
together are said to кее 1,800 tons chlorate per annum. 
The output per E.H.P. day st the commencement of the 
manufacture was only 1 kg. in place of the 2:69 kgs. 
demanded by theory, but M. Gall informs me that the yield 
has been materially increased since then. No details of the 
cost of manufacture at either Vallorbes or at St. Michel 
have been published, but the writer made an estimate 
last year, f according to which—with power at pod. per 
E.H.P.-hour, 1 lb, of chlorate could be produced by the 
electrolytic process for 23d. In the year 1891 chlorate of 
potash was selling for 54d. per Ib., and chlorate of soda for 
a slightly higher price, so that the manufacture of these 
chemicals must have given a very fair return upon the 
capital invested in it. Since that date, however, the com- 
petition between the producers by the older chemical method 
and by the electrolytic method has served to reduce the sell- 
ing price to 8:4. per lb., and the margin for profit is there- 
fore correspondingly narrowed. The outlook for the future 
is aleo rather gloomy, since other prar ice chlorate manu- 
factories in Norway, Switzerland, and U.S.A., are entering 
the market with their products, and the keener competition 
between the manufacturers by the older process and the new 
electrolytic method is likely to still further depress prices. 
The “Société d' Electrochimie is, however, well situated for 
producing chlorate cheaply at St. Michel and Vallorbes, and 
in a letter to the writer of this article dated June, 1897, 
M. Gall expresses himself as well satisfied with their ability 
to resist competition. 

For the two excellent photographs of the St. Michel 
Factory used for illustrating this article, the writer’s thanks 
are due to M. Gall. The firet shows the intake of the pipe- 
lines 230 feet above the works, the pipe lines, and the 
factory, with the river Arc in the foreground. The second 
shows portion of the interior of the turbine and dynamo 
house. 

* Patent No. 4,686, 1587. 

ү Lightning, June 17th, 1897, p. 505. 
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ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


(Continued from page 782.) 


Glasgow.—At a meeting of the Tramways Committee on 
the 15th inst. Mr. John Young, the manager, submitted a report for the 
pronon fortnight on the working of the electric tramways between 

itchell Street and Springburn. It shows that the cost of the 
electric traction was 64d. per car mile run, while the drawings were 
1s. 44d. per car mile, a profit of 10d. per car mile, 3d. more than by 
horse traction. It has to be noted that the departmenta are not yet 
getting tbe full use of the engine power. Mr. Young also submitted 
& report as to the probable cost of the conduit system of electric 
traction, a$ compared with that of the overhead system. He esti- 
mates that the introduotion of the conduit system would cost 
£347,006 more than that for the overhead system for the 28 miles of 
tramways which have not yet been converted to electricity. With 
the exception of nine miles, which will not require to be relaid, 
these bave all the old style of shallow rails. But even taking into 
consideration the cost of altering these, the adoption of electricity 
would result in a considerable saving as compared with the system of 
horse а 16 kA реа ur to work bern by means ч 55 
conduit system would cost abou per car , ав against 5d. 
the overhead system. | 

At last week's meeting of the Corporation Mr. Paton, in moving 
155 eppo of the minutes of the Tramway Committee, said it would 

ve 


of the conduit system was referred to. The 
Committee had instructed the manager to consider tbat 
report with reference to the G w tramways, and to present a 
report within a reasonable time, Nothing will be done further in 
regard to the extension of the line until that report was received 
and probably brought before the Council. So far as the Springburn 
route was concerned, they were satisfied with the drawings on the 
one hand, for they had increased very much, while the working 
expenses were thoroughly satisfactory. 


. Tikeston.—The Town Gouncil are applying to the Board 
of Trade for two provisional orders authorising the provision of 
electric tramways and the supply of electricity in the borough. The 
estimated cost is £80,000. | 


Liverpool.—The Tramways Committee last week con- 
sidered Major Cardew's report on the Dingle electric tram system. 
The committee resolved that the electrical engineer and the city 
engineer be instructed to carry out the recommendations contained 
in Major Oardew’s report, and that they be authorised to provide 
foot sand boxes for the German motor cars, and air brakes for the 
3 di о иш the same from the соо contractors 
or the cars; e manager make arrangements for ping 
places in accordance with the report. е7 


Manchester.—As mentioned last week, the City Council 
on 16th inst. considered the report of the Special Committee on the 
subject of tramways. Alderman Higginbottom, who moved the 
adoption of the report, entered into a strong defence of the recom- 
mendation of the Committee, which had been adopted by the Council, 
that the overhead trolley syatem should be adopted in preference to 
the conduit system. He es that within a very few years of 
the tramcars жери. to run electrically there would be a net annual 
profit of £70,000 in aid of the rates. Referring to the capital cost of 
the trolley and the conduit systems respectively, he said he would 
eliminate from the cost of both systems the items which were common 
to both systems, viz., feeder mains underground, the generating 
plant at the central stations, the transforming plant and buildings in 
various parts of the city, electric cars, and the depóts. The result 
would be approximately as follows upon the basis of the single and 
double within the city :—The cost of bonding the present rails 
would be £135 per mile of single track, the overhead wire posts and 
cross span wires varied for double track from £1,200 to £2,400 per 
mile, and for single track £1,000 to £2,000, or take it at the highest 
figure of £2,000 per mile of single track. That made a total of 
£2,135 mile single track, which, multiplied by 67 miles, gave 
£143,045, or, say, £144,000 in round figures. They must enr 
in mind that one great item of capital in this overhead 
system in Manchester was not required owing to the tram rails and 
roadway being at present suitable for electric traction. The conduit 
system embraced new rails, excavation, fixing culverts, fixing yokes, 
electric rails in culverts, taking up the roadway, and relaying with 
part old setts and part new. That was estimated per mile cf single 
track by Mr. Pearson to be £11,078,and by Mr. Philip Dawson 
£11,396, while the Committee’s Tramway Report gave the double track 
at £17,331, or, вау, a single track £12,000. These figures give an average 
осо of £11,491. Multiply that by 67 miles in the city, and they had 
£773,897, as against £144,000 by the overhead trolley system. They 
must, however, bear in mind that tbe capital cost as given was quite 
apart from the рө! cost to be incurred for generating plant, 
mains underground, electric cars, of which about 500 would be 
be required, car depote, &c. When the question of municipalisation 
of the tramways was before the Council, and when the Tramways 
Committee report was adopted and municipalisation was decided 
upon, he pointed out that the whole capital cost of the undertaking 


would be, roughly, £600,000 on the overhead trolley system. If, 
therefore, the “ overhead ” system was discarded and the “ conduit " 
system adopted for the whole city, the differenoe between the 
£144,000 and the £773,897, viz , £629,897 would have to be added to 
the orignal item of £600,000, making a total of £1,229,897 for the 
whole undertaking within the city. Piet s seconded the resolu- 
tion, and after a brief discussion it was u ously adopted. 

A deputation from the Corporation visited Liverpool on 
Tuesday and inspected the new electric trams, and inspected 
the system at work in Liverpool. They also visited the works 
of Messrs. George F. Milnes & Co., Limited, Birkenhead, and 
inspected various kinds of electric trams in the course of construction 
for the Corporations of Plymouth, Blackburn, Halifax, Sheffield, Hull, 
and other towns. 


The Metropolitan Railway and Electric Traction.— 
We learn from Monday's Times that contracts for the experimental 
electrical work on the Metropolitan Railway between Earl's Court 
and High Street, Kensington, have been let, and will be executed 
forthwith under the direction of Sir J. Wolfe Barry and Mr. W. H. 
Preece, О.В. It is proposed to lay down between Earl's Court and 
High Street, orig ear an installation adequate for the haulage of 
а train which shall be fully as heavy as those now running at the 
busiest times of the day on the Metropolitan Railway. This section 
of the company’s line bas been chosen for two special reasons—first, 
because the ordinary service thereon is not so frequent as that on 
other sections; and, in the second place, because it contains some 
steep gradients—as sharp as 1 in 40—which will enable the new 
Ses etui i ete Mat Si arnt haope 
wou ex re working. company bas agrec 
to pat down the sum of £10,000 to defray the cost of the experi- 
ments, and these will be carried on, without any interruption of the 
present steam locomotive traffic, for 8 or 10 months—a period suffi- 
ciently long to demonstrate the practicability of' the principle there- 
after to be introduced y on the lines of the Metropolitan and 
the Metropolitan Di Railways. In the first instance the gene- 
rating station, erected on land belonging to the Metropolitan District 
Railway Company at Ear!'s Oourt will, in all save founda- 
tions for boilers and ornamo, be temporary in character. Two con- 
ductors are to be laid parallel between each of the lines of the 


permanent way between Eari's Court and High Street, Kensington, 
and these will be anently available when the electric system is 
introduced on the two railways. The contractors have 


J 
been instructed to build, for the p of the experiments, two 
motors, so des as to form part of the permanent plant, and the 
train used will be similar to those now over the Inner Circle. 
It is expected that the preparations for this important trial will be 
completed during the sammer of next year. 


Oldham.—On Saturday evening Sir Bosdin T. Leach, of 
Manchester, delivered an interesting lecture on “The History and 
Development of Tramways” in the Free Library Lecture Hall, 
Oldham. He recommended the Oldham ration, who were taking 
over the tramways in the town, to adopt the overhead trolley system 
of traction. derman Eckersley, chairman of the Surveyors and 
Tramways Committee of the Oldbam Oorporation, presided. . 


Perth.— The Perth and District Tramway Company have 
made application to the Police Commissioners for their consent to 
convert the tramways from horse to electric traction. 


Portugal.—After long negotiations, a concession has been 
granted for the establishment working of a system of electric 
tramways in Lisbon. 


Portsmouth.—The Town Council on Tuesday decided to 
ve 12 months’ notice to the Provincial Tramways Сошрагу of their 
tention to purchase the local tramwaye, the question of price to be 

settled by arbitration. Electricity will then be used, and a deputa- 
tion is to be sent to various towns in England and the Continent to 
obtain information. The estimated cost of purchase and equipment 
is about £245,000. 


Reading.—The Town Council has appointed a Tramways 
Committee to look after the borough tramway business, including 
the purchase of the tramways company’s system. 


Rheims.— The horse tramways here аге to be converted 
to electric traction. Seli's Commercial Intelligence suggests that it 
may be worth the while of British electrical contractors to try to 
secure the business. The tramway company is a Belgian one, and 
the address is La Compagnie de Tramways de Rheims, Sharbeck, 
Brussels, Belgium. 


Spain.—The new electric tramways in Barcelona are so 
far completed that a trial ran was made on the 9th inst. The line 
will, however, not be opened to the public until January lst next. 

A proposal for the construction of an underground electric railway 
iu Madrid has just been submitted to the Spanish Minister of 
Public Works. ‘The line would be a double-track one, about 34 kilo- 
metres long. | 


Spen Valley.—The usual notice is being given of the 
intention of the British Electric Traction Company to apply this 
month to the Light Railway Commissioners for an order authorising 
light railways in the West Riding of the county of York, in the 
parishes and boroughs of Dewsbury and Batley, and in the parishes 
and urban districte of Ravensthorpe, Heckmondwike, Li 
Gomersall, and Oleckheaton. 


„„.. —.—..ůů.—.—:0 . a a 
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Stretford.—The Council resolved to give notice to the 
Manchester Oarriage and Tramway Company requiring them to sell 
the tramways to the Council. A resolution that n ons be 
entered into with the Carriage Company to continue the working of 
phere ы until the lease expires in 1901 will have further con- 

on. 


Teddington.—The District Council of Teddington last 
week received intimation that the London United Tramways Com- 
pany, Limited, would apply for an order to construct a light railway, 
with electric traction, in the district. The question was adjourned 
pending receipt of their plans, but several members expressed the 
eiim that the company might combine electric lighting with their 

eme. 


Wallasey.—By 14 votes to 6 the District Council 
have approved a scheme to borrow £284,000 for electric tramways 
and other improvements. A poll, however, is to be taken. 


Wheatley.—The British Electric Traction Company has 
informed the Parish Council that they intend applying to the Light 
Railway Commissioners for an order authorising the construction and 
working of light railways inthe Wheatley district. | 


Wood Green - Strand Underground Electric.—The 
Parliamentary notice of a Bill to be presented for an electric standard 
gauge railway from the Great Northern Station at Wood Green to & 
point in the Strand close to the Law Courts shows that for part of 
the way the proposed line will ran under the new street from 
Holborn to the Strand, with stations at Euston Road, Holborn, and 
elsewhere. due N n ee aS hir be eig оте the 
underground line, as is proposed to be done case of the Great 
Northern and City. 


Yarmouth,—At a special statutory meeting of the Great 
Yarmouth Town Council on Tuesday it was decided by 31 against 2 
to proceed at once to promote a Bill empowering the Corporation to 
construct and work electric tramways and improve certain streets in 
connection with the undertaking. The cost of the scheme is 
estimated at £53,000. 


TELEGRAPH AND TELEPHONE NOTES. 


The Berber-Suakin Telegraph.—A Reuter's аера, 
dated Cairo, 23rd inst., says that the Berber. Suakin telegraph having 
been completed, telegraphic communication is now open between 
and Suakin and Kassala over the Egyptian and Suakin military 


The City and the Telephone Service.—The Oourt of 
Common Council last week that application should be made 
for a license to establish a telephone service in conjunction with the 
London County Council and other local authorities within the London 
telephone area. | | 


Glasgow Telephones.—A_ representative of the Glasgow 
Evening Times saw Mr. W. E. L. Gaine, general manager of the 
National Telephone Company, with reference to the Glasgow tele- 
phone question. He said that the company had felt for a long time 
that a great deal of energy, time, and money had been and was being 
expended by themselves and the Corporation of Glasgow, and that 
they ought to put their heads together to consider whether some 
arrangements were not practicable which would meet the views of 
the Corporation and the interests of the public. The Corporation had 
been very persistent for some years past in ite endeavours to get 
from Government the right to come in and offer a om peg service 
to that of the company. Rightly or wrongly, the Telephone Com- 
рау held the view that this was an Imperial service and not а 
ocal service, and that it was jast as right that the Corpora- 
tion should undertake a local telegraph or а service as 
а local telephone service. They thought also that the under- 
lying principle which determined whether the municipality should 
undertake a public service was (1) that it ought to bea service 
which was of general benefit to the community; and (2) that 
it ought not to be in opposition to any existing undertaking. 
Mr, Gaine went on to say that since the Parliamentary Committee 
had issued its report, the Postmaster-General bad intimated that he 
was willing to grant the Corporation a license, provided they obtained 
Parliamentary powers to work it. The company felt that its duty 
was to place itself in communication with the Corporation, and to 
endeavour, if practicable, to come to some reasonable understanding. 
They had accordingly made certain proposals to the Corporation, to 
which they awaited a reply. In the view of the company, the 
Parliamentary fight, which was apparently imminent, ought, in the 
interests of all parties, to be avoided if possible. The position of the 
company was that it would be compelled to fight any application of 
the Corporation to the utmost. He did not say this in way of a 
threat, but the action of the Corporation was a vital attack upon the 
company, which, for tbe protection of its shareholders, it was bound 
to resist, In his opinion, this Parliamentary fight would cost the 
not much less than £15,000, which would be much better spent 

the development and improvement of the service. In making its 
proposal, it seemed to the company that there were three things for 
Which the Corporation had been contending: (1) To obtain a cheaper 
price for small users; (2) to obtain greater efficiency by the substitu- 
tion of the twin-wire for the present single-wire system; and (3) to 
obtain an improvement їп local administration. Mr. Gaine explained 


that they had proposed to the Corporation an entirely new scale of 
rges, sid was designed to meet the wants of small users, 
especially of tradespeople who felt the need of a service, but who 
did not themselves desire to initiate many conversations. It was 
proposed to take on all subscribers at a minimum tariff «f £6 
per annum, which would give the subscriver the right to call up 
500 times every year, and to be called up by other subscribers as often 
as they thought fit without charge. The company also offered to 
make arrangements with anyone to put up а call sign so that if tbe 
subscribers did not need to call up as many as 500 times in the year 
and the outaide public came in to use his instrument the charge to 
him would belessthan £6. Another very important feature of tbe pro- 
posal in the scale of charges was the party line system tor private house. 
his system had not hitherto been tried in Europe, bat it has been 
adopted with marked success in America, and the company considered 
it would be an interesting experiment. The strong and persistent 
efforts of the Corporation bad compelled the company to consider 
very carefully both weak points in its armour aud the strength of the 
claims put forward by the Corporation on bebalf of the public. The 
company recognised that possibly there was a weak place in its local 
administration. Since the inquiry in Glasgow they had called to Glas- 
gow as district manager one of the most capable men it had ia its 
service, and with the view of keeping the bcard of the company 
thoroughly in touch with local requirementé they proposed to the 
Corporation to appoint а local comwittee with four members—two to 
be appointed by the company and two by the Corporation —the object 
of the company being that the views of the Corporation and the re- 
quirements of the public service might be brought clearly and con- 
stantly to the attention of the board. 


Hampstead and the Telephone Company.—At the 
last meeting of the Hampetead Vestry, Bir Henry Harben presiding, 
& deputation, consisting of Mr. Clay, the Metropolitan su tendent 
of the National Telephone Company, Limited, and residents of the 
parish requiring telephone communication, attended, and urged the 
Vestry to t the company on to lay underground wires in 
Hem The matter bas in dispute for some time, and the 
general feeling of the Vestry is that something considerably more 
than the peppercorn rent offered by the company must be paid to the 
ratepayers as wayleave. After Mr. Clay had been submitted to a 
severe heckling, the question was referred to the General Parposes 
Committee of the Vestry for further consideration and report. 


Manchester Telephones.—The City Coancil Telephone 
Committee will repere а report setting forth its recent communica- 
tions with the Postmaster-General, and embodying tbe general con- 
clusion that, in view of the proposed action of H.M. Government io 
this matter in the next Parliamentary session, it is desirable not to 
proceed further with respect to the insertion of clauses in the 
M Powers Bill for working telephones under a Post Office 

cense. 


The Pacific Cable.—In reply to a deputation from the 
Sydney Obamber of Commerce, which waited upon the Hon. the 
Postmaster-General at Sydney, recently, to urge upon him once more 
the necessity for the establishment of a cable vid the Pacific, passing 
through British territory, and under Government control, Mr. Parkes 
said the question of cabls communication had not escaped his notice. 
Recent developments, since the Chamber had waited on his prede- 
cessor, Mr. Cook, had put things in a different light. About a month 
ago the Government sent a cable to the Imperial Government, asking 
if they would agree to bear a one-third portion of the subsidy of the 
Pacific cable, but no reply had yet been received; therefore it was 
impossible for him to act. The British Government have an apparent 
disinclination to subsidise the Pacific cable at all. They lean entirely 
to the Eastern Extension Company’s cable proposal. An Admiralty 
Commission met in July last to discuss this route, and also took into 
consideration the other. That Commission strongly recommended 
that the British Government should subsidise the route 


known as the Oape of Good Ho one, because they 
would have absolute control of ít. he Oommission pointed 
out that the Pacific cable would be difficult to maintain, and 


that the Government would not bave control over the waters 
through which it passed. The Commission had raised such strong 
objections that the Agent-General had advised that he thought it 
impossible to break them down. If at any time the Pacific cable, 
when constructed, collapsed, the colonies would be at the mercy of 
the Eastern Extension Company, whereas probably the other ae 
posed line would be a double one, and the colonies would be 
joined in it. If the two services were working against one another, 
and could bring in a national line to compete, a very cheap service 
would then be obtained. The financial question was the difficulty 
which at present obtruded itself. There was, however, a very ready 
method of securing a Pacific cable, though not an all- British one. 
This was to run a line from Queensland to join the American cable 
that was being laid to Honolulu. This might be an alternative pro- 

Whatever route was decided upon, he could promise that the 


public interests should not suffer. 
Telegraphic Interruptions and Repairs:— 
CABLES. Down. Repaired. 
West Indies— 


Bt. Lucia-St. Vincent .. Sept. 24th, 1898  ... es 
Amason Company's cable— 

Cable beyond Gurupa... June 8th, 18988 „ eee 
Pernambuco-Ceara ... . .. Oct. 19th, 1898  ... Nov. 22nd, 1898. 


Baint Louis-Novonha * Oct. 17th, 1898 ... 
Para-Maranham Ir [Ii Nov. 15th, 1898 eee 
LANDLINES. 
ae Tananarivo Nov. 16th, 1898 .. Nov. 17th, 1598. 


Nov. 2204, 1898 . 


194 


THE ELECTRICAL REVIEW. ol. 43. No. 1,096, Моувывив 25, 1898, 


Í 


The Telephone Question.—The following letter, pub- 
lished in the Times, advocating the nationalisation of telephones, is 
understood to express the views of the Council of Associated Stock 
Excbanges:— | 

| Liverpool, November 1А. 

“ Bir, —I venture to ask for your advocacy ina matter of very great 
moment to the business interests, at least, of the country. 

J think it is clear that the attitude d by the Post Office 
towards the National Telephone Company will have one effect—that 
is to say, the prohibition of that development on the part of the com- 

y which ovght to meet the growing and imperative demands for 
ite services. It is scarcely possible to expect a threatened company 
to embark fresh capital in order to meet such requirements. On the 
other hand, any attempt at a Government local service in competition 
with the National Company might easily result in a disastrous loss to 
the Post Office. | 

^ It is doubtful if the country will patiently submit to an inadequate 
service, and I think they would welcome а reasonable settlement with 
the National Telephone Company. I cannot see why the matter 
should be incapable of arrangement upon terms both fair to the com- 
pany and highly advantageous to the Post Office. 

" Assuming a Government purch:se based upon the average market 
prices, high and low, of the company's stock and shares, during the 
past three years, taking into consideration the reduced interest 
cbarges and economy of working, and crediting the business with 
nothing beyond its normal progressive development, the result, so 
fat as I can estimate it, would be that the surplus profits and 
royalties, if placed to a cumulative sinking fund, would at the expiry 
of the license (13 years hence) practically suffice to e sh the 

urchase-money. Surely this would satisfy the most prudent 
ancellor cf the Exchequer. The adoption by the Government of 
the National Oompany's system and its prompt development under 
the guidance and co-operation of the company’s present administra- 
tion offer, in my judgment, the only assurance of a widespread and 
perfect system of telephones for the present generation of business 
men.—I am, Sir, your obedient servant, EpwARD Rar.” 


CONTRACTS OPEN AND OLOSED. 


OPEN. 
Barnsley.—December 12th. The Corporation is inviting 
tenders forthe supply and erection of (1) Lancashire boilers and Green's 


economiser; (2) engines, dynamos, switchboard, condensers, feed-water 
pumps, balancing transformers, boosters, piping, tanks, crane, wiring of 
electricity supply works, and engine, &c., foundations; (3) secondary 
batteries and accessories; (4) feeder and distributing mains (solid 
system), potential leads, network and service boxes, and service 
connections. Specifications and all particulars can be obtained on 
application to Mr. Thos. L. Miller, M.I.E.E., 7, Tower Buildings, N., 

ater Btreet, Liverpool, on payment of £1 1s. for each section, 


returnable as usual. 

Beckenham. — December 17th. The Urban District 
Council invites tenders for water-tube boilers, alternators, trans- 
formers, pipe work, feed pumps, arc lamps and posts, cables and 
other street works, travelling crane, &o., &c., for the electric lighting 
scheme, Specifications, &c., from Mesers. Wilson & Story, 66, Victoria 
Street. See our “ Official Notices " November 18th. 


Blackpool.— Corporation wants tenders for trolleys, 
wire, &c., in connection with conversion of conduit lines. See our 
* Official Notices " November 11th. 


Dublin.—December 5th. The Dublin United Tramways 
Company is to receive tenders for the supply of general 
stores, including car fittings, iron, steel castings, oils, electrical 
supplies, £c., £c., for the year ending December 31st, 1899. Infor- 
mation can be obtained, and patterns seen, at the company’s offices, 
9, Upper Sackville Street, Dublin, from November 15th to Бесаш bet 
2nd. Forms of tender 1s. cach. 


Dublin.—December 5th. The Board of Control want 
estimates for engines, dynamos, and wiring for about 100 electrical 


Н.Р. at Richmond District Lunatic Asylum. See our "Official 
Notices” November 18th for particulars. 


France.— November 28th. Tenders are being invited 
until the 28th inst., by the municipal authorities of Anzin (Nord), 
for the concession for the lighting of the town during a period of 40 
years, either by gas or electricity. Tenders to be sent to La Mairie 
d'Anzin (Nord), whence particulars may be obtained. 

France.—December 6th. Tenders are being invited by 
the French Post and Telegraph authorities in Paris for the supply of 
100 tons of galvanised iron wire 8 mm. diameter, 30 tons of galvanised 
iron wire 5 mm. diameter, and 80 kilometres of submarine cable core. 
Tenders to be sent to Le Sous-Secretariat d'Etat des Postes et des 
pir Se ыйы Rue de Grenelle, 103, Paris, whence particulars may be 
obtain 


Halifax.—The Corporation wants tenders for meters, 
OM Im and arc lamps. See our “ Official Notices" November 


Middlesbrough.—November 29th. The Electric Lighting 
Committee is inviting tenders for the supply and erection of 
Lancashire boilers, and boiler house plant, slow speed steam dynamos 


and accessories, condensing plant and pipe work, overhead travelling 
crane, switchboard and instruments, accumulators, supply and laying 
of cables, meters. Specifications, &c., from tte consulting engineer, 
Mr. Robert Hammond, 64, Victoria Street. See our Official Notices 
October 23th for further particulars. 


Salford —December 15th. The Electric Lighting Con- 
mittee want tenders for the supply and erection of the following 
plant for the Electric Light Committee. Section (1) boilers; (2) 
ra nay (3) dynamos; (4) boiler feed pumps, &c.; (5) mechanical 
stokers; (6) superbeaters; (7) economisers; (8) condensers, &c.; (9) 
steam and water pipes; (10) cranes and weighing machines; (11) 
tanks, &c.; (12) switchboards; (13) booster. Specification, infor- 
mation, &c., may be obtained from the electrical engineer, Walness 
Road, Broughton, on payment of £5, returnable as usual. 


Shanghai.— The Shanghai Municipal Conncil invites 
tenders for a concession for constructing and working about 23 miles 
of electric tramways on the trolley system in the streets of Shanghai. 
Plans may be seen and particulars obtained on application to Messrs. 
John Pook & Oo., 8, Jeffreys Square, St. Mary Axe, London, E.C. 


Shanghai.—The Shanghai Municipal Council invites 
tenders for a concession for a period of 30 years for the exclusive 
right of establishing and working a telephone system in Shanghai 
Ріазв may be seen and particulars obtained on application to Messrs. 
John Pook & Oo., 8, Jeffreys Square, St. Mary Axe, London, E. O. 
See our “ Official Notices” November 18th. 


Shoreditch. December 18th. The Vestry want tenders 
a six 3 rotary transformers. See our Official Notices 
week. 


Tanfield (Durham).— November 29th. The Urban Dis- 
triot Council are, according to an exchange, inviting tenders for 
various electrical plant throughout their distriot, including engines, 
dynamos, cables, insulators, poles, &c. Iuformation may be obtained 
у appointment to Mr. Robert Heslop, surveyor, Burnopfield, R. .O. 

enders to be sent to the surveyor by Tuesday next. 


Waterloo-with-Seaforth (Lancs.).—November 26th. 
The Urban District Oouncil invite tenders for the supply of 16 elec- 
tric arc lamp columns and carriers. Specifications and further 
particulars obtained from Mr. F. Spencer Yates, A. M. Inst. O. E., 
surveyor to the Council, at the Town Hali, 


| . CLOSED. 
Bary (Lancs)—4A large number of local and other 
firms tendered for the electric wiring of the public baths for the 


Corporation, and the contract has been given to Messrs. Calvert and 
Co., of Manchester. 


France,—The French Post and Telegraph authorities 
in Paris have just placed a contract, as follows, for 60 kilometres of 
paper insulated electric cable with the Société Alsacienne de Con- 
structions Mécaniques, of Belfort, at £11,320. 


Roumania.—An English firn—Messrs. Ramsden Camm, 
of Brighouse—has just succeeded in submitting the lowest tender for 
the supply of 60 tons of steel wire 2 mm. diameter to the Roumanian 
Post and Telegraph authorities in Bucharest, quoting 5694 francs 
per ton delivered. 


Watford.—Mr. W. C. C. Hawtayne in a report to the 
District Council, which has since been adopted, recommended that 
the tender of the Reason Manufacturing Company for cut-outs be 
accepted. Of the four meters for which prices were obtained the 
three cheapest quotations were those of tbe General Eleotric Company, 
the British Thomson-Houston Company, and Venner & Co. The 
tender of Mesars. Venner & Co. has been accepted. 


FORTHCOMING EVENTS. 


Friday, November 25th.—At 5 p.m. Physical Society. Agenda: 
“On the Properties of Liquid Mixtures,” by R. A. 
Lehfeldt. On certain Diffraction Fringes as applied 
to Micrometric Observations," by L. N. G. Filon. 
Electrc-Harmonic Concert. Ladies’ night. 


Monday, November 28th.—At 8 p.m. Society of Arts. Cantor 
Lecture No. 2 on “ Acetylene,” by Prof. Vivian B. Lewes. 
The commercial production of acetylene ; calcic carbide 
and ite properties; the electric furnace and the various 
modifications in use for carbide manufacture; carbide 
тоц electrical power; carriage and storage of 
carbide. 


Wednesday, November 30th.—At 4p.m. Royal Society. Anniversary 
meeting. At7p.m.: annual dinner at Hotel Metropole. 


Tuesday, December 6th.—At 8 p.m. Röntgen Society, at 11, Obandos 
Street, Cavendish Square, W. Discussion on Derma- 
titis in Relation to Rintgen Ray Work,” introduced by 
Mr. Ernest Payne and Dr. Walsh, who will read short 
papers on the subject. 


Wednesday, December 7th.—Institution of Electrical Engineers. 
Annual Dinner, Grand Hall, Hotel Cecil. 
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NOTER. 


High and Low Resistance Wires.—We beg to draw the 
attention of wire manufacturers to a letter, in our “ Corre- 
spondence” columns, hailing from New York. 


Belfast Electric Lighting.—We illustrate below the 
Doulton underground conduite and service boxes employed 


in connection with the eleotric lighting installation at 
Belfast, referred to in another part of thia issue. 


The Röntgen Society’s Con versazione.— This flourish- 
ing society held a successful conversazione at St. Martin's 
Hall on Monday last. The latest advances in Röntgen ray 
apparatus and work were illustrated by a large and interest- 
ing collection. The chief advance in focus tubes that strikes 
one is, that they are made much larger in size, and the 
platinum anti-cathode is mounted on the Swinton alumi- 
nium support. Mr. Mackenzie Davidaon's tube, with an 
osmium anti-cathode, appears to be a distinct improvement. 
The osmium can stand a much higher N than 
platinum, and can therefore be placed nearer the exact focus 
of the cathode rays, a circumstance which contributes to the 
intensity and sharpness of the resulte, Tbe apparatus of 
the Voltohm Company, Munich, was exhibited by the London 
Hospital. Its principal features are a mercury break worked 
by a small electro-motor, and a tube with a second bulb con- 
taining an anode, of which the use is not self-evident. 
Remarkable brilliant pictures were obtained on the screen 
with apparatus. Mr. Wimshurst exhibited an influence 
machine with 12 20-inch plates, and an improved Wimshurat 
machine with ball bearings, improved driving, and other 
constructive details was exhibited by Dr. Lewis Jones. A 
localising apparatus, of the same type as Mackenzie 
Davidson's, bat much simpler, was exhibited by Mr. Coxeter. 
Experiments with the Tesla oscillator on vacuum tubes, 
destitute of electrodes, were exbibited by Prof. Silvanus 
Thompson. The tubes became luminous when placed 
between two vertical metal plates connected to the terminals 
of the oscillator. Wheatstone reflecting stereoscopes were 
applied by Mackenzie Davidson to throw into relief Röntgen 
photograpbs of hidden parts of our anatomy. Altogether, 
the exhibition showed a steady improvement in detail, though 
there was nothing strikingly new. The battle between the 
induction coil and the influence machine for the position as 
generator par excellence of X rays appears as yet to be unde- 
cided. The latter gives better results on the ecreen, but it 
is more cumbrous and more expensive than a coil to give 


equally good photographic results. 


The Royal *VCV the papers down for reading 

yesterday afternoon was one by Mr. C. T. R. Wilson, “ On the 

Condensation Nuclei produced in Gases by the Action of 

Agens Rays, Uranium Rays, Ultra-Viol t Light, and other 
enta.’ 


Obituary.— We regret to announce the death of Sir John 
Fowler, which occurred on Sunday at Bournemouth, at the 
ripe old age of 81 years. Sir John's name will live in the 
memory of Englishmen as a pioneer in connection with some 
of the most important heavy engineering works carried out 
during the past century. The bare mention of во mighty а 
structure as the Forth Bridge, and of so difficult a work as 
the construction of the Metropolitan Underground Railway, 
is sufficient to denote the character and dimensions of bis 
undertakings. His name will also be coupled with the hea 
tunnelling operations in connection with the City and Sout. 
London Railway, and the more recent Waterloo and City 


. ара Oentral London electric underground railways. At one 


period he acted as consulting engineer to the Khedive and 
the Egyptian Government, and for his work in this connec- 
tion he was, in 1885, made a K.C.M.G. He was made a 
baronet in 1890, when the Forth Bridge was opened. In 
1866 he was president of the Institution of Civil Engineers. 

The death is announced in New York of Mr. Keely, of 
* Keely motor " fame. 


American Institute of Electrical Eagineers.— Mr. 
Kennelly, president of the above institute, recently announced 
to the members that a committee on co-operative research 
bad been appointed in accordance with the Council’s instruc- 
tions. The committee consiste of Dr. A. E. Kennelly, chair- 
man; Prof. W. A. Anthony, Dr. F. B. Crocker, Dr. C. T. 
Hutchinson, Dr. Samuel Shelden, Chas. P. Steinmetz, and 
Prof. E. Thomson. The purpose is to formulate a syatem of 
experimental research by submitting to various colleges and 
universities various problems which are of praotical im- 
portance. The investigations are to be made as a part of 
undergraduate, graduate, or post-graduate work, under com- 
petent supervision. The committee starts off with a list of 
16 subjects, and will expect, members to send in others whioh 
may oocur to them in the course of their practice. The 
resulta, when received, if deemed important, will be pub- 
lished in the Transactions. Our New York namesake gays 
that the plan is receiving hearty support. 


Personal.—Mr. Ivon M. de Havilland, late of the Oxford 
Electric Company, Limited, and Usaha d with the Brush 
Electrical Engineering Company, Limited, has been appointed 
assistant to Mr. Albion T. Snell, consulting engineer. 

Mr. H. T. Barnett is now on the staff of Mr. Lloyd Wise, 
chartered patent agent, ag technical eleotrioal assistant. 

Mr. Arthur Faller, burgh electrical engineer, Ayr, 
bas been granted an increase in his salary of £50 
a year. The motion for granting the increase was opposed, 
but the ea elicited euch a volume of testimony in Mr. 
Fuller's favour that it was withdrawn, ard the increase 
granted unanimously. We congratulate Mr. Faller in this 
matter. | | 

The Council of King's College bas appointed Mr. 
Ernest Wilson, M. I. E. E., professor of electrical engi- 
neering in succession to the late Dr. John Hopkinson. 
We scarcely see how the decision of the Council could have 
been otherwise, and we congratulate Mr. Wilson on tbe 
appointment. 

We are very pleased to learn that Mr. Gastav Byng, of the 
General Electric Company, Limited, has benefitted by his 
stay in the country, and is now feeling much better. 


Presentation.—Mr. Lee, the late electrical engineer at 
the Sonthampton Corporation electricity works, has been 
presented with a silver cigar, cigarette and veata case by 
some of his friends on the Council and the staff at the works 
on the occasion of his leaving the works. 


Tenders Wanted.—As we go to press we learn that the 
North-Eastern Railway is inviting tendera for telegraph 
apparatus, wire and stores, for six months. Forms of tender 
о T obtained from Mr. Graves, Telegraph Department, 

ork. 


Fire.—On Wednesday a fire destroyed the station build-. 
ings at the Sandon Dock station of the Liverpool Overhead 
way. 


Appointment Vacant.—A resident electrical engineer 


(£250 per annum) is wanted by the Wimbledon} District 
Council. See our “ Official Notices.” | 
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The Institution of Electrical Engineers—Students’ 
Section.—The annual general meeting was held on 
Wednesday, November 16th, at the Institution. It was 
unanimously passed: That the hearty and sincere thanks 
of tbis meeting, as representing the students of the 
Institution, be accorded to Mr. S. 8. Grant for the able and 
earnest manner in which he has fulfilled the position of 
secretary during the past year, and for the great interest he 
has taken in the students’ future welfare.” The following 
gentlemen were elected to serve on the new committee :— 
Messre. M. R. Gardner, F. S. Miller, L. R. Morshead, 
A. Pope, W. G. Royal- Dawson, and M. Solomon (hon. sec.). 


The Rise in the Price of Copper.—There has been con- 
siderable excitement in the copper market during the past 
month, as a result of the rapid advance in the price of 
G. M. B. s. According to the last bi-monthly statement of 
Messrs. H. R. Merton & Co., the price of refined copper has 
risen 578. 6d. per ton since October 15th. The price on that 
date was £52 178. 64. per ton; on the 81st of tbe same 
month it was £54 15s, and on November 15th it was 
£55 15s, This sharp rise is due to the facts that the con- 
sumption of copper has overtaken the supply, and that a 
gradual depletion of the stocks of refined copper ashore and 
afloat is occurring. Three years ago there were 50,383 tons 
of copper in stock at the various ports in England and 
France, and afloat for these ports. Twelve months later the 
corresponding total was only 35,441; on October 31st, 1897, 
it was 34,389, and on October 31st, 1898, it bad fallen to 
25,798 tons. "This depletion of stocks has been going on, in 
spite of the greatly increased shipments to Europe in recent 
years from America and Australia. The total supplies of 
copper for the years 1895—1897 bave been, according to 
Messra. Merton & Co., 384,565, 378,868, and 396,728 tons 


respectively. The large number of electric traction schemes, 


at present in course of development in England, and the 
still larger number of electrical schemes of all kinds now 
being carried out upon the Contiuent of Europe, are the 
chief factors in causing this scarcity of copper, and con- 
sequent rise in price. 16 ів impossible to say how far the 
latter may advance, but it will doubtless greatly stimulate 
production in all countries, and will lead to mines being 
‘reopened in countries like Australia, where the costs of pro- 
duction are relatively high, and where mines, in consequence, 
have been closed. It may also lead to increased use of 
aluminium for electrical purposes, ard in this connection, the 
article in our ist ue of September 2nd upon the relative costs 
of conductors, and the letters it called forth, are of interest. 
We shall look for a great increase in the shipments from 
Australasia, as a result of this advance in the price of copper. 
The output for 1897 was 50 per cent. greater than that of 
1806, and under this added stimulus, the total of 17,000 
tons for 1897 ought to be greatly exceeded in 1898. 


Sine Waves on Ocean Cables.—The Electrical World 
says that the Crehore and Squier synchronograph has recently 
been tested on the submarine cable of the Commercial Cable 
Company running between New York City and Canso, New- 
foundland. A simple sinusoidal wave of impressed electro- 
motive force is expected to give higher speed on cables with 
the same dielectric strain as it does on overhead lines with 
the eame impressed electromotive force. 


Automatic Water Gauge.—We have received from 
Меввга, J. Hopkinson & Co., of Huddersfield, their new 
descriptive list of water gauge fittings. The importance of 
correctly registering the water level in a steam boiler cannot 
be over-estimated, and this is best secured by fittings of good 
design and ample dimensions of the kind described. The 
tafeguards, in event of glass breakages, are illustrated, and 
we can recommend the perusal of this list to all who have 
charge in apy way of steam boilers. 


Society of Arts.—On Wednesday evening Prof. Geo. 
Forbes read a paper on “ Electrical Transmission of Power.” 
A discussion followed. 


Appointment.— The Worcester City Council has 
appointed Mr. C. J. Sutherland, of Hanley, electrical 
engineer at £350 per annum. 


" Lectures.—At Glasgow last week, Dr. J. T. Bottomley 

delivered his presidential address to the University Physical 

Society. His subject was Electric Tramways,” with special 

^ erence to the overhead trolley system recently opened in 
asgow. 

On 14th inst. at Glasgow, Mr. T. C. Fulton delivered the 
first of a series of lectures to the members of the West 
of ee Engine-Keepers’ Association, on “ Electricity 
as a Force.” 


Electrical Transmission of Power in Hining.— 
At the ordinary meeting of the Institution of Civil 
Engineers on November 15th, Mr. W. B. Esson read a 

per describing an interesting installation at the mine of 
the Sheba Gold Mining Company, South Africa, transmitting 
450 horse-power a distance of five miles. This is one of the 
cases wherein a polyphase system would prove most advan- 
tageous. A two-phase system was adopted, with the result 
that the cost of milling per ton of ore was reduced from 
63. 1d. to 18. 8d. per ton. Formerly the ore was carried to 
the source of the power; now the power is electrically con- 
veyed to the ore, Tenc the vast saving. The water-power 
which works the generators is on the Queen's River, two 
miles above the power house, giving a fall of 82 feet to work 
the turbines. It was found that the self and mutual induc- 
tion on overhead lines interfered with the working, causing 
а large fall in pressure; but the substitution of underground 


concentric cables completely abolished these troubles. The 


total efficiency from turbine shaft to motor shafts is said to 
be 70 per cent. The high pressure is about 3,000 volta, and 
the low pressure at the mine 100 volts. Altogether, the 
plant seems to have been engineered by great skill and fore- 
sight, with most gratifying results. 


Allgemeine Electricitüts-Gesellschaft.—The annual 
report of the Allgemeine Electricitäte- Gesellschaft, made 
public last week, contains some statistics which reflect the 
extremely rapid development of the electrical industry in 
Germany. This company employed in its factories in 1889 
422 working men, by 1895 the number had reached 2,478, 
and it has now further risen to 6,011. Including the 
employés outeide the factories, there are now over 12,000 
names on the pay-rolls. Stil more striking, says the 
Economist, are the statistics of production. In 1889-90 the 
company produced 507 dynamos and electrical motors with 
a total of 8,650 horse-power; in 1895-6, 4,000 machines of 
68,000 horse-power; and in 1897-8, 8,328 machines of 
152,900 horse-power. The company is represented in 189 
domestic and foreign cities, and at the end of June it had 
no less than 55 electric railways completed and building. 
The length of its lines increased during the year from 760 to 
1,095 kilometres, and the number of motor cars from 1,248 
to 1,861. The manufacture of electric motors for ordinary 
broad gauged railways has been begun as a regular depart- 
ment of factory work. Another innovation is the use of 
electricity in driving the rollers in the company’s factory for 
rolling . This is said to be so highly successful that 
other companies will adopt the process. 


Cost of Electricity at Blackpool Winter Gardens. 
—The letter which we printed in our last issue from the 
company's consulting engineers is enlightening, but scarcely 
satisfactory. Some interesting details are given, but the 
most important detail of all—that of the means by which the 
consumption has been ascertained—is omitted altogether, 
probably by inadvertence. We are, however, surprised to 
hear that the company have a reserve of not less than 245 
kilowatte, and that their lighting hours are 24 hours per 
day! From another source we are also surprised to 
learn that in addition to this reserve the company have a 
large battery installation (which may account for a goo 
deal of the current charged for); and as explaining thelr 
low coal and water costs, that steam from the “ lighting” 
boilers has been supplied to their heating apparatus, and 
doubtless charged for liberally, in the same way as the 
engineer’s salary has been charged to the lamps installation 
account. As, however, we are ass the figures we 
criticised are incorrect, and were not those supplied to the 
directors of the company, we do not see the necessity of 
discussing the subject further. 
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The Hart Secondary Battery.— We have before us a 
brief report of efficiency tests of an 11-plate standard 
lighting type Hart battery carried out by Mr. Hugh 
Erat Harrison at the Electrical Standardisiog Institu- 
tion. The cel was charged and discharged four times 
each at a current of 25 amperes, the discharges being con- 
sidered complete when the open circuit E.M.F. had fallen to 
1:80 volt. The results of the measurements of the final 
charge and discharge are given in table form. The ampere- 
hour efficiency was 91:5 per cent., and the watt-hour 
efficiency 77:7 per cent. The listed maximum discharge 
rate is 40 amperes. | 

Glasgow and West of Scotland Technical College.— 
Ап огдіпагу meeting of the above society was held on Saturday 
evening, 19th inst., the president, Mr. David Home Morton, 
M. I. O. E., M. I. M. E., ia the chair. Mr. Andrew Stewart read 
his paper on “ Multiphase Electrical Machinery, which had 
been awarded the society's gold medal by the judges. Mr. 
Stewart dealt with generators (two and three-phase), pointing 
out their leading features and their performance in practice. 
Dealing with motore, Mr. Stewart, by means of diagrams, 
showed their method of action and the chief points in their 
regulation and efficiency. The action of two-phase motors 
when used with condensers was shown by means of diagrams, 
and the improvement of the power-factor was specially 
pointcd out. The paper was illustrated by lantern slides and 
wall diagrams, and an interesting discussion followed. Mr. 
Stewart was awarded a hearty vote of thanks for his paper. 


Hot Water or Exhaust Steam ?—It would be interest- 
ing to learn whether there is any foundation for the allega- 
tion made by Mr. Watson at the last meeting of the Vestry 
of St. James, Westminster, to the effect that the St. James 
and Pall Mall Company are passing steam into the sewers in 
Carnaby Street. The surveyor, Mr. Monson, is not aware of 
this being done, but he has ascertained that hot water, from 
which steam is given off, has found its way into the sewers. 
But surely if the gullies are properly trapped, the steam 
should not rise 4 feet above the level of the carriageway.. 


NEW COMPANIES REGISTERED. 


Dutten & Co., Limited (59,448).—This company 
was registered on November 7th, with a capital of £21,000 in £ 
to adopt an t with Dutton & Oo., Limited 
registered in 1889), for the acquisition of its business, and to carry 
on the business об mechanloal engineers, electricians, and manu- 
facturers of railway and other signals, ing, safety, and dete 
apparatas, electrical and other lamps, dynamos, electrical an 
magnetic apparatus, &c. The first subscribers (with one share each) 
ate :—Ralph Н. О. Nevile, J.P., and Mrs. Mildred F. Nevile, Orown 
Malvern; Charles Dutton, Tolladine Road, Worcester, signal 
engineer; William Buck,  Carisbrooke, Worcester, engineer; 
Samuel T. Dutton, Marl Bank, Worcester, engineer; Sutton G. 
; Britannia Square, Worccster, gentleman; Geo. W. Bull, 
Road, Worcester, accountant. The first directors (to 
not less than two nor more than five) are Charles A. В. 
Murray, Боор G. Oorkran, Samuel T. Dutton, and Ralph H. C. 
Nevile; qualification, £100; remuneration, £50 each per annum. 


t 


Hi 


electricians, pparatus makers, 
tricity, &c. The first subscribers (with one share each) are:—Arthur 
F. Davies, 824, New Bond Street, W., gentleman ; Frank S. Springell, 


, . , 

Aldersgate Street, Е.О., engineer; Dixon Н. Davies, Chesterfield, 
solicitor; Charles E. Smith, 9, Abercorn Terrace, Upper Holloway, 
N., foreman ; Matthew Sharpe, 84, Vartry Road, South Tottenham. 
clerk ; and George Stebbing, 6, Upstall Street, Myatt's Fields, B.E., 
Clerk, The first directors (to number not less than three nor more 
than six) are Arthur F. Davies, John E. Rombach, and Jobn M. 
Remuneration two guineas each per board meeting 


Steel Nut and Tube Company, ишпе t 
company was registered on November 9th, with a ca of 
£50,000 in £1 shares, to acquire the business carried on at Openshaw, 
Lancashire, by “The Manchester Steel Nut and Tube Company, 
Limited,” to enter into an ment with Charles W. Milne, and to 
carry on the business of steel nut, tube, and hollow shafting manu- 
ironmaaters, mechanical, electrical, hydraulic, and marine 


797 
engineers, bridge builders, machinists, locomotive and waggon 
builders, boiler makers, iron, r, and brass founders, &c. The firet 


subscribers (with one share each) are:—Obarles W. Milne, 51, Linden 
Gardens, Bayswater, W., gentleman ; Geo. McFarlane, 121, West George 
Btreet, Glasgow, engineer ; William H. Aston, 46, Eagle Wharf Road, 
New North Road, N. engineer; John Mudd, 69, Vine Street, 
Openshaw, Manchester, engineer; David A. Bremner, 3, Crown 
Court, Old Broad Street, E. O., engineer; William R. Gaff, 3, Crown 
Court, Old Broad Street, E. C., chartered accountant; Sylvester D. 
Stirling, 8, Orown Oourt, Old Broad Street, E.O., chartered accoun- 
fant. The first directors (to number not less than three nor more 
than seven) are Charles W. Milne, G McFarlane, William H. 
Aston and John Mudd; qualification, ; remuneration, £150 
pa UR (an extra £250 fcr the chairman) and a share in the 
pro 


Himalaya Electric Railway, Limited (59,538).—Thbis 
company was regis on November 15th, with a capital of £2,000 
in £1 sbares, to enter into an agreement with Paul Violi, and 
to acquire, develop, work, turn to account, and deal with an 
invention known as “The Himalaya Elechic Bailway,” and a 
railway and accessories erected at the Tower Grounds, New 
Brighton, Chesbire, under the said invention. The first sub- - 
scribers (each with one sbare) are:—Paul Violi, 22, Molyneux 
Drive, New Brighton, Cheshire, merchant; Mrs. Anna Violi, 92, 
Molyneux Pure Ad AN ges ; Quilio Spagn uoli, T 

olyneux ve, New eshire, engineer; William W. 
Turner, 181, Moscow Drive, Ё 
41, Alderson Road, Liverpool, book 
Oranborne Road, Liverpool, book-keeper; and Robert H. Davy, 38, 
Leopold Road, Kensington, Liverpool, accountant. 


Stock, Sons & Taylors, Limited (59,544).—This 
com разу was on November 15th, with a capital of £37,200 
in £10 ehares (of which 1,420 are 5 percent. шшш preference), 
to acquire and take over as a going concern the business now carried 
on under the style or firm of Stock, Sons & Taylors,” at Gas Street 
and Ber trest, Birmingham, to on the business of glass, 
lead, oil, and colour merchants, mechanical, electrical, light, heat, and 
water-supply en machinists, boiler makers, millwrights, iron 
and brass founders, &c. and to enter into an agreement with 
Thomas 8. Stock, Walter Steck, Bernard Stock, Henry W. Taylor, 
and Thomas L. Taylor. The first subscribers (each with one 
share) are:—Tbomas 8. Stock, The Priory, Northfield, Worcester- 
sbire, merchant; Bernard Stock, King’s Norton, W lead 
merchant; Henry W. Taylor, Leahyrst, Black wall, near Brooms- 
grove, lead merchant; Thos. L. Taylor, Leabyrst, Black wall, near 
у a lead merchant; Joseph S. Stock, Walmer, Kent, gentle- 
man; Miss Mary L. Taylor, Leahyrst, Blackwell, near Bromsgrove; 
and Mrs. Bernard Stock, King's Norton, Worcestershire. The first 
directors (to number not less than two nor more than five) are 
Thomas B. Stock, Bernard Stock, Henry W. Taylor, and Thomas L. 
Taylor; qualification, £1,000; remuneration, £500 per annum for 
Bernard Stock and £100 each for the other directors. 


Cecil Wray & Co., Limited (59,574).—This company 
was registered on November 17th, with a capital of £3,000 in £1 
shares, to acquire, take over asa going concern, and carry on the busi- 
ness carried on by Cecil W. Baxter and Cecil Wray, at Borough Mills, 
Bradford, as manufact opticians, electricians, electrical engineers, 
and manufacturers of and dealers in MAP films, optical 
lanterns, slides, and phonographic apparatus. e first subscribers 
ео with one share) аге :— Thomas Middlebrook, 36, Sunbridge 

d, Bradford, accountant ; Geo 


Sykes, 74, Westgate, Bradford, draper; and William Wray, 36, 
Horton Lan Reg 
association. 


CITY NOTES. 


Hampstead Electric Supply Company. 


ordinary general (statutory) meeting of tbis company was 
held on Monday at the Westminster Palace Hotel, Victoria Str et, 
B.W., under the presidency of Mr. J. Soares. 
The CHAIRMAN said: As you are aware, the Companies’ Acts require 
a meeting of the shareholders to be called within four months cf the 
incorporation of the company. We have, therefore, called you here 
to-day principally to comply with the terms of the Act. This statu- 
tory meeting is only a formal one, at which it is not possible asa rule 
for the directors, who have practically only just 59 into harness, to 
give much information as to the past working of the company, but 
we, nevertheless, have much pleasure in putting before you as much 
information as porsible at this early stage of the company's existence. 
You will remember that in the prospectus we gave prominence to the 
very important fact that our com 7 is in the strong position that 
it cannot be interfered with by the local authorities in the way of 
compulsory purchase. This is so, and this fact alone should 
considerably add to the value of the shares from the point of view 
of the investor. There is less speculation in the holding of shares of 
an established undertaking, the goodwill of which has not to lapse 
at the end of a certain number of years, as is the case with most 
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other electric SERRE companies, The great advantage which share- 
holders in electric lighting com have over shareholders in other 
industrial concerns, is that their profits not only do not fluctuate, but 
necessarily increase each year of the company's existence. You will 
also remember that at the date of the prospectus we had in operation 
the respectable figure of 33 miles of mains. This, cf course, now 
been considerably added to. To go further into figures, and taking 
the latest information available, the increase in the number of 
houses supplied since March 31st is no less than 168, ard 
there are contracts in hand for connecting with 400 more. We 
anticipate that we shall soon require to make still further exten- 
sions, and. without in any way inteffering with our existing pre- 
mises. I may state that the land beyond tbe boiler house is available, 
without further cost, for the erection of a range of five more boilers; 
in fact, the unoccupied land will suffice for at least 1,000 kilowatts 
more, and then, as you know, in addition to this, we have the very 


valuable premises of Mesers. Taylor & Lown’s, whose business is a 
most profitable and progressive one. Those of you who reside in the 


large area covered by our company in Hampstead must have observed 
that in the main road, almost adjoining the Finchley Road railway 
station, and in close proximity to this company's central supply 
station, a large store (to be conducted, I believe, on similar lines to 
Jobn Barker & Оо. and Harrod's Stores) is in course of construction, 
and is shortly to be opened. We are in treaty for the supply of 
electrio current, not only for the lifts, but for the electric lighting 
throughout. There is also another and larger undertaking of a 
different character in the neighbourhood, for which we hope to obtain 
a contract. We have, of course, adequate working capital for the 
extensions and for undertaking these large contracts. Perhaps I 
have gone more fully into the affairs of the company than is u at 
a statutory meeting, but I consider that shareholders should always 
be taken into the confidence of the directors when possible, and I 
bave now only to assure you that the board wil] always be unremit- 
ting in their endeavours to promote your interests, and to justify the 
prospects referred to in the prospectus. I may add, in conclusion, 
that the brokers to the company will be instructed to apply for a 
special settlement and quotation of the company’s shares. 

Mr. E. T. Квар proposed a vote of thanks. 

Mr. G. Rioxerrs seconded the motion, which was unanimously 
adopted. 


An extraordinary general meeting was subsequently held, for the 
purpose of amending clause 65 of the articles of association of the 
company, as follows:—‘ The directors may, whenever they think fit, 
and they ball, upon a requisition made in writing by members 
holding in the aggregate one-tenth of the then issued capital, convene 
an ex general meeting." 

The Сналтамли moved the resolution, and stated that the altera - 
tion was necessary in order to comply with the Stock Exchange 
requirements. | 

Š Rean seconded the resolution, which was carried unani- 
mously. | faa (OF | 
The proceedings then terminated. 


Спра Submarine Telegraph Company. 


Мв. CnaRLxs W. Parsa, chairman of the company, presided over 
the fifty-fourth ordinary general meeting of the proprietors, which 
was held on Wednesday at the cffices in Old Broad Street. 

The CHAIBXAN said the board were glad to be able to present such 
a satisfactory report, notwithstanding the anxious period through 
which they b since the laat mceting. The insurrection 
which brcke out in the island in February, 1895, was in full force at 
the commencement of this year, and its continuance led to theout- 
break of the war in Aprillast. On the outbresk of hostilities the 
American Government practically took control cf the cables of the 
Western Union Company at Key West, Havana, and Florida, and 
instituted a strict censorship over all messages, none being allowed 
in cypher. This compelled the Spanish authorities at Havana to 
send their cable messages vid Santiago and Jamaics, and that unex- 
pected diversion of traffic caused an increase in the receipts of the 
company. The American authorities then set to work to isolate Cala 
as far as possible from the outside world, and aleo to separate each 
chief town from the other where cable communication existed. 
The unfortunate result was that many of their cables were 
cut, and their cable hut at Cienfuegos was entirely destroyed by 
the bombardment of the American fleet. It was with satisfaction 
that he was able to teatify to the admirable way in which their staff 
кр to their posts under the most trying circumstances. They were 
able to maintain communication from Havana and Jamaica right 
through the war. When tbe Americans entered Santiago after the 
capitulation of July 17th, they were greatly surprised to find the 
company’s cables still working. On hearing that they belonged to an 
English company, they contented themselves with sealing them up. 
That, bowcver, stopped the ir through traffic for about three mc: ths. 
At Santisgo ard Мат zanillo their representatives were able to do a 
real service to the cause of peace by keeping to their poste, and the 
fact that they had so stayed during a trying period had been recog- 
nised by both the Spanish and American generals. The directors bad 
thought it right to recognise this service, and to help their staff to 
meet the exceptional expenres cf the time. Since the termination cf 
hostilities they have been able to repair damaged cables, with 
the «xception of the Cienfuegos-Casilda secticn and the 1891 
cable between Cienfuegos and Batabano. The breaks in there 
cables were in deep water, and would require the services of a 
regular cable steamer to enable them to be repaired, and the directors 
were now arranging to serd one out. Directly the board learned of 
the damage to their property, they put themselves in communication 
with the Foreign Office, with the view of obtaining the assistance of 


t 


that department in the claim which they would make on the 
American Government. He could not tell the shareholders that 


their claim would be admitted, but he was certain that the Foreign 
Office would do their utm. Since the cessation of hostilities and 
the change of Government at Ouba the position of the company with 


regard to the subsidy bad received the best attention of the board, 
who had taken steps to bring before the United States Government 
the rights of the company to the subsidy they had previously 
received, which was the form of a charge on the Havana 
Treasury. Turning to the accounts, the chairman referred to the 
fact that the gross ir come had been £393,504, as a £26,623 in 
the corresponding period of the previous year. had 
amounted £8,091, sgainst £7,005 in the previous year. The reserve 
fund bad been drawn upon during the present year, but it now stood 
at £110,000, as against £110,000 on June 30th of last year. Iu view 
of the special circumstances which had increased their page trien 
year, the directors had thought it better to give a bonus in a 

to the dividend, and he hoped they would agree with him that they 
must rely on to give them prosperity in the future rather than 
on the terrible exigencies of war. | 

In reply to questions, the Онлтвмали said at present there appeared 
no chance of the company losing its subsidy. He should be greatly 
disappointed if it did. As to the future of the company, they would 
bear in mind the competition they now had to meet. Formerly they 
орна br. 2d. per word for messages to Cuba, now they bad to 


take 3s. | 
Тһе repost was adopted, and the retiring dircctors and auditors 


The shareholders of the Yorkshire House-to-House Electriei 

pany, Limited, met on Monday last at the offices of the company in 
Whitehall Road, Leeds, when the provisional agreement for the pur- 
chase of the business by the Leeds tion was considered. On 
the motion of the chairman, Mr. Grosvenor Talbot, seconded by Mr. 
Orowther, the transfer was unanimously agreed to, and a vote of 
thanks to the chairman and directors was aleo adopted. 


Prospectus.—The British Columbia Electric Railway 
Company, Limited, bas this week issued a p us of 12,000 non- 
cumulative 5 cent. preference shares of £10 each, ranking for 
additional dividend rateably with the ordinary shares after the ordi- 
pary shares bave received 7 per cent. The price is £11 per share. 
The proceeds of the present issue will be applied as to £69,000 in 
redeeming the non-cumulative 6 per cent. income bonds outstanding, 
and as to £55,000 (more or less) in carrying out certain extensions 
and improvements. Я 


Stock Exchange Notices.—Applications have been 
made to the Stock Exchange Committee (1) to appoint a special 
settlicg.day in and to grant a quotation to Blackheath and Green- 
wich District Electric Light Company, Limited—100,000 отбізагу 
shares of £1 each, fully paid; British Electric Traction Oompany, 
Limited E100, 000 5 per cent. perpetual debefiture stock. 


Yorkshire House-to-House Electricity ampan A 


TRAFFIO REOEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The rece for the week 
ending November 19th, 1898, were £201 88. 9d. ; aggregate to date, 218,566 19s. 


The Bradford Corporation Tramways.— The receipts for the week ending 
мош 20th, 1898, were £275 58. 8d.; mileage, 5,952 miles; average per 
mile, 11-14. 

The Bristol Tremways and Carriage Company, Limited.—The receipts for the 
week p Pied 18th, 1898, теге 22,667 19s, 64. ;: corresponding 
period, 1897, £2,553 11s. 9d.; increase, £114 7s. 9d. 

The City and South London Railway Company.—The for the week end- 
ing November 20th, 1898, were £1,044; week ending November 215%, 1897, 

corresponding 


£1,068; decrease, £19; total receipts for balf-year, 1898, £20,406 ; 
period, 1897, £19,725; increase, 2680, Miles open, 8j. 


The Dover Corporation Blectric Tramways.—The receipts for the week 
en November 19th, 1898, were £150 9s. IId.; week ending November 
90th, 1897, £99 17s. Ва; increase, 200 12s. 84. ; total receipts to date, 1898, 
27,652 138. 9d. Miles of track open week ending November 19th, 1898. 3; 
week ending November 20th, 1897, 9. Car miles run week ending November 
19th, 1898, 4,868 ; week ending November 20th, 1897, 1,902. Number of cars 
week ending November 19th, 1898, 11; week ending November Mth, 1897, ö. 


The Dublin United Tramways Company.—The reoeipts for the week endin 
November 18th, 1898, were as follows:—D, U. T. Co., horse cars, 
48. bd. ; ditto, electric cars, £820 188. 6d. ; D. 8. D. Co., electric cars, £673 
Os. 10d.; total, £8,292 88. 9d; corresponding week last year—D. U. T. Co., 
horse cars, E2 561 128. 7d.; ditto, eleotrio cars, E184 19s. 8d.; D. B. D. Co., 
electric сагв, £378 88. lld.; total, £8,065 Os. 9d.; inorease, 2997 35; 
aggregate to date, £82,024 19s. 10d.; egate to date last year, £76,252 
` 118. збе, increase to date, £6,872 1s. 2d. orked :—The шеле open is 
18 miles electrically, 81 miles by horses, as against 11 miles electrically, 
and 81 miles by horses, for the corresponding period last year. 


The Halifax Corporation Tramways. — The receipts for the week ending 
November 16th, 1898, were £234; total receipts to date, 1806, from June 99th, 
£5,408. Miles of track open, 8}. Car miles run, 8,604, Number of cars, 10. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
November 20th, 1898, amounted to А1558; corresponding week last yest, 
£1,326 ; increase, E82 ; 

The South Staffordshire Tramways Company.—The receipts for the week ending 
November 18th, 1498, were £681 178. Id.; week ending November 19th, 1897, 
£588 15s.; aggregate receipts for 46 weeks, £99,179 98.; last year, £29,318 
5s. 114. 


The Western and Brasilian Telegraph Com „ Limited.—The receipts for 
the week ending November 18th, 1808, — —. * cent. of the 
gross payable to the London Platino- telegraph Oo. 
pany, Limited, were £2,870. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock | | @ pa done 
Present or Dividends for 
N otatio 
lr nm викај шел three youre | Quos. | фм» | weak eed 
1895. | 1596. | 1897. Highest.| Lowest. 
17,4000 African Direct Telegraph, 4 Y Debs. 385 —- .. 100 4 Ф | ·-. .. 100 —104 101 —106 Ж А 
25,000 | Amason Telegraph, shares ix da n s] 10 ED з 31— 4 8— 4 44 34 
125,000 Do. do. 59% Debs. Redl... 100 e . 92 — 95 92 — 95 а; 5 
905,560 Anglo-American Telegraph ... .. ..  .. . Stock 2 98/22 13 3 63 — 66 | 68 — 66 65 | es 
8,047,220 Do. do. 6 95 Pref. es Stock EA b 656 Y |114 —115 114 —115 |114 | 114 
3,047,220 до еган esce tee e Stock m .. | 151— 154 154— 152 15, 158 
180,000 | Brasilian Submarine T .. 10179 7 * |7 9 | 154—1 151— 154 | 166 | 15} 
75,000 Do. do. 6 А Debe; And serios, 1906 ...|100|5 e . 111 —115 [111 —116 PR DS 
Chili Telephone? Nos. 1 to 44,000 .. se æ] 54 4 7 4 & i 
m Oo medial Cable " 1044 $100 7 8 8 Y |180 —190 180 —190 in 
Do. do. yeer 4 % Deb. Stock s I .. 104 —106 |104 —106 106 
224,850 | Consolidated Seren АСЫ ала Кын ыы 10/- | 14 2 S 8.— Ы Y- es 
16,000 | Cube Telegraph ... v 0|8 8 7% 110—1 1 11 108 | .. 
6,000 Do. 10% Prei. . 100 [10 & 10 J о 163— 174 17 — 18 
12,981 Эше seca Telegraph .. ӨЫ. ш Эде 5 4 4 4 4— 5 4— 6 
6,000 do. 10 % Cum. Pref. 5 10 % 10 % 10 10 — 11 10 — 11 
80,0001 Do. do. 44 % Debs., Nos. 1 to 6,000 . 60 | 44% | 48% | 4495 |104 —107 |104 —107% 

60,7101] Direct United States Cable і 20 | 23% | 2% .. |114— 12 | 114— 12 114 | 116 
120,000 | Direct West India Cable, 44 * Reg. Deb. 100 | ... ise .. 1101 —104 | 102—106 En 
4,000,000 | Eastern Telegraph, Ord. Stock Stock ө. .. 178—177 172 —177 176 | 1738 
1,205,000 Do. 34% Pref. Stock eee TT 100 T eee T 104 —107 104 —107 1041 1044 

500,000 о. P Certs., Ras y 4 xp » aes I .. | 68 — 56 58 — 56 X 
80,900 Do. Debs., able August, 1899... | 100 | 6 5 6 % 101 —104 101 —104 
1,483, 2682 Do. 4 Mort. 'Deb. Stock 4 4 4 124 —128 |194 —128 1 
260,000 | Eastern iem У 7 Austzalaais, * p 8 10 7 7 7 174— 173 171— 172 171 174 
Y e us. Gov. Sub.) Deb., 1900, ann. 5 КЕ - 
| 16,200 drgs, reg, 11,040, 8070—4886 100|5 $ * 6 95 |100 —104 |100 —104 T 
64,400 Do. do. Bearer, 1,060—3,975, 4,827—6, 100 | 5 $ 5 $ 5 $ 101 —104  |101 —104 T p 
830,000 Do. Deb. Stock Stock| 4 4 4% 125 —129 125 —129 126 » 
85,1001 [ Esstern and 55 Telegraph ‚б б Mart. Deb, | 100 8 5 | '" 100 —104 |100 —104 2 
46,500 Do. 209. "do. жы beerer, 2,944 to 5, 100 | 6 5 .. 1101 —104 |101 —104 ane 
800,000! pe Mort. Debs., Nos. 1 to 8,000, red. 1909 | 100 | 4 4 .. |102 —106 |103 —105 М 
200,000 Mt. Debs. (Mauritius Bub. 0. 1—8, 0 25 4 4 ... |102 —105% |102 —105 is 
180,227 Globe T Telegraph Lee {же M ы „ awe | 10|4% | 55 | 449 | 12 — 121— 183 16 
180,048 Do. © È 6 % Pret We aa 10 2 15 15 1 17 |16)— 17 | 
‚000 | Great Northern h, of openhagen... và 28)— 
150,000 Do. do. ig do. Debs. .. | 100 5 5 5 % |100 —108 100 —108 Я 
97,800 | Halifax & Bermuda Cable, » 4% 1st. Mt. ры. Б п.1-1 ME rd.| 100 | ... et. .. |101 —104 101 —104 see 
17,000 | Indo-European T ph - 25 10 95 10 % По 64 —57 64 — 57 К 
100,000 London Platino-Brasilian Telegraph, 6 % Debs. ... .. | 100 | в 6 6 100 —112 100 —112 e 
484,597 | National Telephone, 1 to 484,597 e 5. 1 5 835 | 5% 6 54 | 58— 5 БА| 58 
15,000 Do. 6 Cum. 186 Pref. 2 60 eee eee 10 6 6 6 12 == 14 12 — 14 182 18 
15,000 Do. 6% Cum. 2nd Pref. .. .. ... | 10/6 6 6 12 — 14 | 12 — 14 КИШ |i rie 
250,000 Do. 5 Y Non-cum. 8rd Pref., 1 to 280,000 5 |5 6 5 51— 59 54 
1,820,471 Do. 5 Deb. Stock Red. Stock 3495 34 | 84%, 100 —105 100—108 1024 1015 
171,504 | Oriental 5 a Nos. 1 to 171,504, fully paid 115 5 5 £— #— EN ut 
100,000) Pacific and European Tel., 4 9 Guar. Debs., 1 to 1,000... | 100 | 4 4 4 Ф 105 —108 |105 —108 "is see 
11,889 Reuter’s ТҮ TT T) TT) TT 8 5 5 5 —À 8 7 —' 8 ове өөө 
8,881 Submarine Cables Trust eve eos TT) өөө ITI) Cert. eo 00 eee 188 —138 188 — 188 eve eee 
58,000 | United River Plate Telephone sv ww eek 6|4 5 в $ 48 
161,788 Do. do. 5% Deb. . Stock 5 m . |108 —108 |108 —106 sees Vi cass 
300,000] West African Telegraph, 5 % De 100 | 5 5%15%| 99 —102 | 99 —102 i : 
80,008 West Сова of America, Nos. 1—80, 000 and 58, 001—88, 008 21 ee soe eae 1— 2 1— i ese eee 
150,000 Do. do. 4% Debs., 1—1 /500 gus. by Bras. E Tel. 100 | ... „ 1104 —107 [108 —106 vicc d ves 
64,260 | Western and Палав Tel egraph vs | 15/8 2 8} 128 | . 
88,129 Do. do. 5 ^ Pref. Ord. eee eee 7 5 5 5 8 етэ 8 "rand eee 
88,129 ° e . Ord. eee Ty) 7 1 N 4 4 — 4 кы: eee 
880,621 Do. do. 4 % Deb. Stock Red. coo eee eos eee 107 —110 107 —110 
88,831 | West India and Panama Telegraph ... - 825 we | 10| { 1 i 1 18 li— 1j lá 
34,563 Do. do. do. 6 9$, Oum. lst Pref. ... | 10 6 6 6 10 9j— 10 Я 
: 4,669 ро. до. до. 6 Oum. 2nd Pref. . 10 6 6 6 — rcm ry) 
80,00€ Do. do. do. Debs., Nos. 1 to 1,800 | 100 | 6 6 5 Җ |106 —100 |106 —100 А 
158,100 Western Union of U.B. 8 6 V Ster. Bonds... | 100 6 6 6 98 —108 | 98 —108 Н ia 


80,000 | Charing Cross prs Strand Electricity Supply € 5Б|5% | 6 % |7 „ | 114— 123 | 114— 121 11# 
20,000 Do. do. do. 4j % Cum 6| ie: wis 6 — 6 — 6i "" 
34,000 |9Ohelsea iecit Supply, Ord,  ... 5 5 5 6 8— 9 8 — 8j 8j 
60,000 Do. 4 5 Deb. Stock Red. . Stock 4h 4h 44% |118 —115 |114 —116 dis 
50,000 | City 5 London füleotrio Lighting, 40 DOES d ..| 10,65 7 10 24 — 25 — 2 24$ | 24 
10,000 Ord. Nos. 90,001 to 100,000  ... 10 | ... 12 85 244 | 28]— 244 ET 
40,000 Do. 6 Ф Cum. Pref., 1 to 40,000 “a 10 | 6 @ 6 6 7 1 164 64 16 15j 
400,000 Do. 5% Deb. Stock, Berip. (iss. at £118) ‘all paid | . . 6 J 5 F 5 F 127 —182 127 — 182 
80,000 | Oounty of Lond. & Brush Prov. Elec. Ltg., Ord. 1—80,000 | 10| «i | ns nil | 124— 184 | 124— 184 Р 
10,000 Do. do. do. Nos. 80,001 to 40,000 £8 paid 10 | ... . 110 — 11 10 — 11 ur . 
20,000 Do. do. do. 6 % Pref., 40,001 000 10/6%/6%/ 6 144— 153 | 144— 164 1 143 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 5 д 5 5 — 5i 5 — 6 E j 
15,661 | House-to-House Nlectrio oo Supply, Ord., 101 to 15 761 jos 7 4 9 — 10 9 — 10 9 
12,000 Do. 7 Ф Cum. Pref. ... 57 7 7 94— 104 94— 104 i 
110,000 London Electrio Supply Castes Limited, Ord. rr 8 га sas xs 8)— 4 81— 4 jo 
‚050 Ро. до. 6 % Pref. 5 8 61— 6 — 63 6g | 6} 
62,400 “Metropolitan Blectzio Supply, 101 to 62,500 10 4 7 |5% 6 16 — 17 1863 17 17 1862 
, First M Mortgage Debenture Stock ss | 4$ 43 44% 117 —121 117 —121 So 
6,452 | Notting ‘Hi Blectrio Lighting - 10 | 2 4 6 15 — 16 154— 1 152 |... 
81,980 St. James’s and Pall Mall Electric Laght, Ura 5 | 74% 11045 14 164— 174 | 164— 174 17 164% 
30,000 Do. do. Í Pref., 20,081 to 40,080 5 7 7 9 — 10 9 — 10 9 is 
50,000 Do, do. Deb. Stock Red. Stock, ... — |4 106 —108 105 —108 
65, ,000 | South London Electricity E Ord., e re is 5| ... ae eee 21— 84 22— 84 ake m 
_- 19,900 | Westminster Electric Supply, Ord., 101 00  ..| 5 7 9 9 12 9 | 16 — 17 a — 7 169 | 16 
* Bubject to Founder's Shares. t Quotations on 3 Stock 
otherwise all shares are full Dividends peid in deferred share warran ie pronta being ed us 
iE Dividends marked eser er дана ater of one year and the first part — 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Stock usiness done 
Present NAME. or Dividends for 8 — during week 
ча, UMS) ee ы Nor. ten, | Nov. 23rd. Nov rd. 1898. 
| 1805. | 1896. | 1897. Highest.| Lowest. 
60,000 Aluminium A" shares, Nos. 1—60,000  ... qoibeqeede[2—.3& | 2— BE | BAI - 
90,000 Do. 4} % 1st Mort. Deb. Stock Red. Stock 94 —100 94 —100 | .. 
80,000 dies Electric MS ae. oair ĩ ĩͤ раи АВ 16)1— 174 | 154— 164 | ... | 
о. do. 6 Cum. Pref. 30,001 —40,000 | Р 
10,000 ас Еа жашга) | 10 .. |... 13 — 14 12 18} 133 
90,000 | Brush Elecl. Enging., Ord., 1 to 90, 000 3| 2495| nil | nil 19— 2 1— 2 li | 
90,000 Do. do. Non-cum. 6 y А Pref., 1 to 90, 000 2| 3 nil 475 21— 21— 23 2 
125, 0004 Do. do. 4 44 Perp. Deb. Stock .. |Stock| ... А .. 109 —113 |111 —115 112 ue 
50,000 Do. do. 2nd Deb. Stock Red. Stock T . ]102 —105 102 —105 300 б» 
20,000 Callender's Cable Construction shares, Nos. 1—20,000 ... blu ака di 94— 101 94— 10} = "t 
90,000 Do. 44 % 15% Mort. Deb. Stock Red. Stock 110 —113 110 —113 бз n 
35,250 | Central London Railway, Od Shares T „ 10 — 103 10 — 104 Ct м: 
178,303 Do. do. do. £6 paid 10 6j— 6} 51— 6} КТ iei 
61,033 Do. do. Pref. half-shares £1 paid sik tes 14— Mg 1j 1E a ы 
71,447 Do. do. Def. do. £5 paid xis КЕЧ cues 0 41— 44— 5 ik) 4 
630,0001 | City and South London Railway  ... ... |Stock| 145 96| 148,96 18% 69 — 71 68 — 70 70 65 
22,500 | Do. do. Ord. shares, Nos. 1 to 22 ,500 £4 pd. ID T v. en sh 34— 4 31— 4 ж ii 
32,098 Pompan & Co., 88 1 to 32,098 ; 3 14— 2 1i— 2 
. Do. 5% 1st Mort. Reg. Debs., 1 to 743 of | 
82,850 £100, and 901 to 1 „070 of £50 Red. eee eer eee 91 — 96 91 — 96 te. 
99,261 | Edison & Swan Utd. El. Lgt., "am shares, £3 pd. I to 99,261 5| 5 54 6 2— 23 2— 24 28 21 
17,139 Do. do. do. ““ A" Shares, 01—017,139 5 5 54 6 @ 4— 5 4— 5 ‘in - 
194,023 Do. do. do. 4 95 Deb. Stock Red. 100 РЕ дз А 99 —101 99 —101 98b | s 
110,000 | Electric Construction, 1 to 110,000 ... 2| 6 6 6 21— 28 21— P ei 
25,000 Do. do. ig Cum. Pref., 1 to 25,000 . 27 7 7 34 21— 3 di 
111100 | Do. do. Perp. lst Mort. Deb. Stock  ...|Stock| ... | ... | .. 105—107 105 —107 1063 
91,196 | Elmore's Patent Depositing, 1 to 70,000 ... 21 zis а РА +— 45 + 3 im D 
67,275 | Elmore’s Wire Manufacturing, 1 to 69,385, issued at 1 pm. S s - T i— i— ee: 
‚6001 Henley’ CW & Batley, 7 % Cum. Pref., 1 to 9,600 10 | 103 7 c 10 — 12 10 — 12 - 
12,500 | Henley's (W E Telegraph Works, Ord. .. A 10 | 8 10 12 20 — 21 20 — 211 204 
,000 Do. do. 7% Pref. .. 10| 7 7 7 18 — 19 18 — 19 es ét 
50,000| Ро. do. do. 43 Mort. Deb. Stock... Stock 43% 43% 4495110 —115 110 —115 114 .. 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works weit AD] 10 10 10 22 — 23 22 — 23 221 | 22] 
800,000 Do. do. do. 4 % 1st Mort. Debs. | 100 | >... "e . 102—106 102 —106 ^ = 
37,500 Liverpool Overhead | Railway, Onds ds vis 10 | 23%) 2% 81951045 — 10% |107,— 10%, |... 
10,000 Do. Pref., £10 paid 10 5%! 5 5 1 16 154— 16 ed a 
37,850 Telegraph Donsiroption and Maintenance ... E 15 % 15 15 37 — 41 37 — 41 384 | 38 
150,000 Do. do. do. 5% mae es red. 1899 5% 5 5 951104 —107 104 —107 - a 
540,0001| Waterloo and City Railway, Ord. Stock 100 Ls d o Vos EOP A: ИОТ 19 ТАНД Л 


+ Quotations on нере Stock Exchange 
Dividends marked § are 


t Unless otherwise stated all shares are fully paid. 


for а year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


гаиа m Electric Supply, “ег #5 5 Pre ly paid) 104. 
British Aluminium, ef., 11—13. 
House-to-House, 44% ы ы dte 2103 107—109. 

Kensi n and htsbri Electric Lighting Cu 
£5 (fully paid) 13—14; Ist Preference Cumulative 695, £5 
(fully paid), 74—84. Debentures, 107—110. Dividend, 1897, 
on Ordinary Shares 1095. 

. From Birmingham Share — 


Bank rate of di of discount 4 per cent. (October 13th, 1898. 


MARKET QUOTATIONS, Wednesday, November 23rd. 


National Electric Free Wiring, 10s. paid, 7s.—9s. 

Smithfield Market Electric, 2—4. 

*T. Parker, £10 (full Eee 14—15. 

Yorkshire Honse-to-House Electricity, £5 Ordinary Shares fully 
paid, 8—84. Dividend for 1896—6%. 


| 
CHEMICALS, &c This week. | Last week. ns METALS, &c. 8 
a — Z Ac ад . per cwt 5/- z b Aluminium Wire, in ton lots. per ton £224 
a 50 .. per owt. 22/- . b Sheet, in ton lots per ton £191 £191 
& w OR ^ к .. рег owt 82/- A c Brass m metal rom basis per lb. А 
а „ Sulphuric . рег cwt 5/6 5 6 w» be (brazed) .. per lb. А 
а oniac, Sal . per ton 87/- | J- " i П basis per Ib. d. Id. 
а Ammonia, Muriate (grey) .. per ton £19 £19 f Ebonite Rod де per Ib. 8/- 8/- 
te) .. perton £26 £26 n eet per Ib. 5/- Б/- 
= Bleachin powder +“ .. per ton £5 15 £5 15 g Copper Bars per ton £67 £67 
a Bisulphide of SATIN. ^ га per ton £15 £15 9 пие (basis price) per Ib. 8d. Bd. 
a Borax per ton £14 10 £14 10 9 » Shee .. рег ton £67 £67 T 
a Benzole (90 oy per gal. 7/- j^ g а . рег ton £67 £67 
a » (50/90 per gal. 5/6 b n German Silver Wire per lb. 1/6 1/6 
a "ELE hg и per ton £19 £19 h Gutta-percha, fine 6 .. рег lb. 5/6 5/6 T 
a Lead, Nitrate per ton £23 10 £23 10 h India-rubber, Para fine per lb. | 8/11 forw'd i r forw'd| 4d. ine. 
s » White pagez per ton 430 10 £30 10 i Iron, Charcoal Sheets .. per ton £18 $* 
Peroxide .. per ton £27 10 £27 10 S$ и Pig (Cleveland warrants) per ton 52/6 50/43 2/14 inc. 
а Methylated Spirit А .. per gal. 2/9 2/9 i , Forgings, tage a MI per ton | From £11 | From #11 T 
a 175% C Solvent (90 „ at i , Scrap, heavy per ton 45/- 45/ 
er gal. 5/6 5/6 és í , Wire galvanised No. 8. per ton £8 15 £8 15 
a Potash, аб, іл casks. . per Ib. 34d. id. T g Lead, Englis et per ton £18126 £13 12 6 
a „ Caustic (75/80 %) per ton £ 24 T g hee rton | £14126 £14 12 6 
6 » Bisulphate je per ton £35 £35 M l Mica (uncut 3 А long) per Ib. 6/6 6/6 
a Bhellac . per cwt 65/- 65/- 5% m Manganin wi re No. ms per lb 8/- 8/- 
a Sulphate of Magnesia . .. per ton £4 10 £4 10 ә д Mercury .. А es bottle £79 £7 T 
a Sulphur, Sublimed Flowers .. рег ton £6 10 £6 10 h o Platinum .. per oz £219 £2 17 6 1/6 inc, 
6 »" ver à . рег ton | &5 10 £5 10 A i Steel, Magnet, ‘according to 
Lum пшр per ton £5 £5 А deseription Х . рег ton From 415 to £40 
: Soda, Caustic (white 70 СА) рег ton £710 £7 10 1 Steel, Magnet, in bars . és oe £58 £58 os 
a „ Crystals .. per ton £8 £8 " g Tin, block . z per ton | £84 to £85 | £8510 dec. 
& » Bichromate, casks per lb 8d. 8d. f 9 „ foil ее per lb. 1/3 1/8 T 
n „ wire Nos. 1 to 16 per Ib. 1/4 1/4 
j Yarns, Cotton, Single 101b. bundles pr lb. i М 
» ax, 6 or 8lea... per 1b. 
j + Hemp, 8 ply 10 Ibs. per lb. 
j ” Russian, 10 lbs. per lb. 
Pu 4 ute, 180 lbs. rove per ton £12 £12 
j Manila, 24 thread " ton £30 
k Zine, Sheet (Vielle Montagne bnd.) p. t. 
a Quota'ions upplied by Messrs. G. Boor & Co. é Quotations supplied by Messrs. Bolling & Lowe. 
b is РА » The British Aluminium Со., Ltd j 3 = 10 " Henry C. Yeo & Co, 
с " 70 » Messrs. Thos, Bolton & Sons. * $6 н » » Morris Ashby, Limited. 
d " J" " l n LE] LE " Banders, Wake & Co. 
е " "n 1 m T " „ " W. T. Glover & Co., Ltd. 
f "n T » The India-Rubber, G v Teleg, Works Co Ltd n , " , , P. Ormiston & Sons. 
4 " T » Messrs, James & * 0 Т " " „ Johnson, Matthey & Co., Ltd 
Jackson & Till. 
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BRITISH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE, BRISTOL, 1898. 


EXPERIMENTS ON THE INFLUENCE OF ELECTRICITY 
ON GROWING VEGETABLES OR PLANTS. 
By SELIM LEMSTRÖM, 
Professor of Physics at the University of Helsingfors. 


Read before Section A. 


(Continued from page 688.) 


THE EXPERIMENTS. 


The first ex ents, the aim of which was to try the usefulness 
of the method, were carried out in the Lao, көңү laboratory of the 
University in Helsingfors. Omitting a num of experiments, the 
— N жу рчы us to manan further, we е us 
over e firs nite experiment made from the beginning o 
to June 24th, 1885. id А 

І. Before а window, looking to the soutb, three small compart- 
ments of cardboard were constructed, and on a table within were 
placed two flower pots in each compartment. In these pots were 
sown barley, wheat and rye, four of each sort. The grains of 
—€— were of the same weight and appearance. Over the pots 
was hung a net of wires provided with points, separated from each 
other and insulated. The soil in the pots was in such way connected 
with the earth by tinfoil, that, when we call the compartments: I., 
IL, IIL, the electrical current from the positive pole of a Holtz 
machine was going in— 

L—From the points in the air to the soil. 

II.—From the soil in the to the points. 

III.— Without wires. e negative pole of the machine was 
conducted to earth. 

They were watered with water of the same temperature and of the 
same quantity in every After certain intervals the plants were 
measured as to their height and the leaves, both as to breadth and 


length. 

A week passed. We could already see a remarkable difference. 
The plants in the compartments I. and II. developed much more 
strongly and more rapidly than in III. The electrical machine was 

t working five hours daily. The experiments were continued to 
June 24th, whereby the increase of vegetation in I. and II. under the 
current was estimated to be 40 per cent. beyond the result in III. 
When the soil in the six was exactly alike, the cause of the 
greater development must be sought in the electric current. 

The difference between I. and II. was barely perceptible, though 
the current in I. was + and in II. —. It seems, hence, that the 

which in earlier experiments was found between + E and 
- Eis not real. The experiments on which this conclusion was 
founded must also have been influenced by some secondary circum- 
stance not stated. 

II.—In the summer, 1886, the first experiments were 
afield. This was a little barley field on the farm of 
strom, in the parish of Vichtis, in the south of Finland. 

Though the external were unfavourable, dryness 
being prevalent,* the results were very satisfactory, the part of the 
field — the current giving an increase of about 35 per cent. to 36 
per cen 


ormed on 
. W. Lem- 


FiG. 1. 


In every corner of the square A, fig. 1, was put a pole, on which a 
ittle cylinder of India rubber was fixed with iron wire by a hole in its 
end. Through holes in the otber ends was conducted a wire around 
the equare, and thus insulated from the poles. In every 1'5 metre 
cross wires were laid out, and from this wire net an insulated wire 
was conducted to the Hrs of a Holtz machine with four plates, the 
— pole being conduc to earth by means of a little plate. 
With the charged machine in movement the electricity was forced to 
go from the points in the air. At the beginning of the experiments 
the young shoots of the barley had a length of 9 to 10 cm., but the 
vegetation was not uniform. If we rate the vegetation on B as 10, 
it must be represented on A with 8, on C with 6; on D and E it was 
about the same as on C, but on Е it was so poor, that this lot is to be 
чанае] During the experiments the lot, A, was by-and-bye 
prove 


ness would be unfavourable was not known about this 
will be seen later on. 


* That 
time, but 


The table shows the harvest result :— 


Squares. | Area in т“, | 3 po in 3 
| 
A 11077 | 0178 11084 0:1001 
B 115:65 0:165 9 988 00864 
0 137°80 0:146 8:874 0°0701 
D+E 227 50 0:220 13 226 C 0581 


The of A surpassed that of B with 15:9 per cent., that of O 
with 557 Der cent, and that of D + E with 72 percent. If we 
take the field of control together as follows: | 


3B+0+ (D +B) 
4 


the surplus of A is 35:5 per cent., without considering the want of 
uniformity of the squares at the beginning. 

IIL—In the summer, 1886, the experiments were executed on a 
garden field belonging to the Garden in Helsingfors. The 
plants which came under treatment in the way that half a garden bed of 
about 7 m. in length was under the current, the other half serving 
a8 control, were following with the results given in per cent :— 


Ta BLE or RESULTS OF THE EXPERIMENTS. 


т a — — 


| Lots of ex- [гов of control. | 


i 


periment. 
Kind of plants. tnb vn | Increase. 

No. of Weight No. of Weight 

plants in kg. plants in kg. 

| | amd 

| | | 
White beets * 56 31:982 157 43 343 1072 % 
Potatoes . 268 21 281 990 44 694 76:2 % 
Rad beets - d . . 107 24 600 263 365511 657297, 
Radish ... Wn iv . 26| 2295 57 3166, 691% 
Parsnips .. 181 16 205 507 29:067| 54457, 
Oaions .. 51 7705 98104255) 42119, 
Oelery ... Р is . 45 |22 207 9835722, 306907, 
Garden-strawberries in a green- | 

house ... ni ea geal ati — T - 
Carrots ... те ..| 695 27 201 1:009 41438 — 5127, 
Turnip-cabbage 8 2869 16 5382- 523% 
Cabbage n 13 14025 15 28684 — 43587, 
Turnip-cabbage Y 15 |1472 232119 + 18 % 
Turnip ... "T Ре ..| 91 | 4356 163 7459-- 258% 
| 


A singular circumstance was, that we could not, during the summer, 
see any difference between the mental and the control field, 
and we were on the point of eving that no difference at all 
would appear in the harvest, but from the table above it seems that 
it was very great. 

The most remarkable fact in this table is, that some of the plants 
seem as though favoured by the electricity, while others are left 
without any benefit and are even by it. Among these last 
mentioned the sen, i is pre-eminent. It is, however, not necessary 
to discuss this inequality here, as it was later discovered that it had 
its cause in the want of water. 

The strawberries, planted in pots, were in a greenhouse and 
ranged in three compartments, from each other by walls of 

board. In every compartment were two pots, and in the 


lst + E, in the 2nd — Е was given, the 3rd was without E. 


The berries ripened in the Ist in 28 days, in the 2ad in 33 days, 
and in the 3rd in 54 days. 

The effect of the current was to shorten in an astonishing manner 
the time of ripening. Here we have a marked difference between the 
+ E and the — E, the former giving a stronger effect. 

In tbe same summer a first experiment was performed on the 
estate of Bróitorp, in the parish Pojo, in the south of Finland, 
whose owner, the Baron E. Hieinger, we had the happiness to 
interest in the experiments, and to whom we are under a great 
obligation for assistance in all directions given with the utmost 
courtesy and kindness. | 

The experiments, executed оп а wheat field of exceptionally good 
development, began first on June 20th, when thé wheat was just 
flo ring. When the crop was sifted in 1 ma. and 2 da. quality the 
result was: 


On the control field 0°5 ha. 


1292 5 
126°1 kg. 1 ma, 11664 kg. 2 a. 


On the experimental field 0:5 ha. 


1226 2 kg. 
198`1 kg. 1 ma., 10281 kg. 2 а. 


Because the riments began as late as in the time of flowering 
of the wheat, an increase of the total crop could not be expected, but 
only an improvement in quality. Thathas really been the case, then 
= ya that the 1 ma. quality is augmented on the experimental field 

y 57 per cent. 

V.—As the experiments hitherto performed had, as shown above, 
given very encouraging results, we were induced to make an 
extensive series of experiments at Bródtorp in the year 1887, to 
bises Baron Hisinger consented and gave, as before, his friendly 

stance. 
Р west 2 shows the field in which the experiments were per- 
o 
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A, sown with wheat, 1:5 hectare under the action of the machine, 81, 
rea area, 2,234 6 m?, 


A, „ „ 05 „ reaped area 1,9812 ш? &, 

Ac, » „ O5 „ serving as control field, — 
reaped ares, 2,8959 m?, 

B, „ rye 15 ,, under the action of tbe machine, B;, 
reaped area, 15,000 ma. 

B', „ „ 05 „ under the action of the machine, 8a, 
reaped area, 15,000 m?. 

Be, „ „ 05 „  servingas control field, reaped area 
5,000 m?. 


The field, D, about 4,000 m?, was divided in squares of 49 m?, some 
of 35 m?, The following plants were sown :— 


On 1 ha. 

rye 99 x 215 - 624 208 

В, on 3 he —4 wheat $8 „ 216 - 817 972 
rye 495 х 177 = 770 770 

P, on 1 ha et 87 x177=1009 1009 
M.on0'2ha red beets, &c. 66 х 109 — 610 X 3052 
M; „ other plants 56 x 10= 66 280 0 


To measure the whole quantity of E was very difficult, because the 

ential varied between wide limits during a day, and could go 

own to nearly sero if the humidity in the air was great. 

The speed of the machine can be varied much and thereby the 
quantity of electricity. In the peu experiments the speed of B, 
апа S, was 3:6 revolutions, and of М, and М, 6 revolutions in a 
second. The necessary work for all the four machines caonct be 


Barley ... 14 squares, alternating fleld of expe. and of control. estimated to more than 01 of & man's work. 
Oat ... ... 14 » | » " » n | Тив Res 
harten 1ш айас ал chers dio йшй айы. When th experim te began Juno ben the | deve- 
7 iss squares, the one exp. the o oon e en on June 6 ears were 
Beans us 5 j » » i ] , and an increase of that crop was not to De expeoted. Tbe 
Raspberries 2  , н is M " wheat was damaged by root worms, and it was impossible to take in 
Oarrots ... 2 í „ 5 i w A consideration the whole field. We took the t to measure the 
Swede-turnip 2 „ i ii ii a undamaged areas, and received the aress mentioned in the table as 
To T S " = ü " reaped areas. If, now, tho fertility cf the field had been equal every- 
ма 4 н в where, i$ would have been easy to calculate the resulte, but that was 
TABLA I. 
| Experimental field. Control field. 
—— > | Weight of the crop in kg. Weight of the crop in kg. 
Reap area Reap area 
in m°, in шз 
. 1me.qu. | 2 а, qu. Sum. 1 ma. qu. | За. qu. Sum. 
lye .. .. .. | 15000 4240 2,995: 5 2,7196 | | 
1 heat үн a M $ dM 5 177 i eo d 6470 id | Bas ipt id 
Ww у : ә» 284 j 470: 64 : 
9 o 1109813 263-0 1800 6450 2,8959 296 6 651 ‚ 9707 
Calculating the crop in kg. for m?, we find :— 
Experimental field. Control field, 
1 ma. qu 2a. qu Bum. 1 ma. qu. 2a. qu. Sum. 
1 rye " 0:0282 01216 0:1498 
i бош 911 dee } 00268 01681 01949 
whe 0 210 0 2900 : : 
i i 01975 0-1967 be ) 01021 0:2231 0 3356 
| 
Direct results. 
8 -— ! Derived results. 
1 ma. qu 2 а. qu | Sum 
+ 52 рег оепё | 217 per cent. | — 9314 per cent. | + 8°7 per cent. 
Bye 14 „ |- 83 „ ^ - 569 „ | 15-7 „ 
Wheat – 2233 „ - 56 „ ‘—1082 „ + 514 n 
| + 94:38 n = 19:25 n | + 2771 [T] + 5 и 
The electrica] machines used in these iments were of the not the case, and it could be seen that a supposition of equal fertility 
self-charging type (Holts), 2 greater Bi and B;, 2 smaller, М, and М. would give a totally erroneous result. The only way to attain а 
Compared with other they gave the follo result:—If the bable result was, of course, to get an approximately true — 
employed of the fertility of the fields. By the assistance of the skilful manager 


electricity given in a second of M, = 1 with the o 
rotation, 


ble precaution was taken, the 
machines y ineffective, sometimes .owing to 
contact between the plants and the wires, sometimes by other cir- 
cumstances, but by notes taken during the experiments, the time for 


real effect can be calculated as ws :— 
In activity. Effective 
Days. wor 
Bi on 3 ha. S Em e. 76 38 
rye ds .. 68 435 
B, on 1 ha. el Wheat. 76 57 
red beets om 
М; on 02 ha... . . 4 potatoes... ... 7 84 56 
oats pis 
other plants 
M, L1] eee ees and partly corn bas 56 


Taking the number of days multiplied with the relative strength 
of the machines, we shall haye relative numbers for the quantity of 
electricity given :— 


A A' Ae 

1 1:25 175 1 11 1°35 

In this operation we have taken care to state rather less 
hence the above numbers represent a minimum. 
was very well sifted into two qualities, the 1 ma qu. and the 3 a 


(To be continued.) 


INSTITUTION OF ELECTRICAL ENGINEERS. 


ч ROTATORY CowvEBRTEBS." Ву Prof. S. vans P. THOoareon, D.Bc., 
F. R. S., Vice-President. (Paper read November 10th, 1898.) 
(Continued from page 760.) 

In every actual case there are, of course, loeses (a) by friction, hysteresis, 
and eddy currents, 0) by heating of the resistances in the ares. 
The former have to be paid for by an increase in the motor current. 
Suppose them in the present case to amount to 4 per cent. for each 
armature, then 108 amperes instead of 100 must fiow in from 


a 
= 
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the supply circuit. The heat losses manifest themselves electrical] 
А 2 at the terminals of the generator, and үз 1 
e motor if the primary volta not raised. the 
primary voltage be supposed to be raised the requisite small per- 
— to keep up the "t and to maintain the secondary voltage 
at 707 on the generator side; the output of the generator will then 
be 10 kilowatts, the input at the motor 10 kilowatts plus the number 
of watts required to make up all the various items of lost power. 
Though the armatures are of equal resistance, and are respectively 
receiving and giving out (approximately) equal amounts of electric 
energy, the armature of the alternate current side (whether used as 
generator or motor) will heat more than that of the continuous cur- 
rent for it carries 4/2 times as large a current, and the 
d in f be proportional to the square of this, or twice that 


e бм all the separate coils around the ring. As the armatures 
are, alike, and as the similarly pe windings in each'are ng 
through identical magnetic fields, there is no reason why one 
winding shculd not answer for both purposes. Fig. 4 shows the 


Fia. 4. 


case in which this change has been made. One armature only is 
used; it is connected at one end to the commutator, at the other to 
the two slip rings, and the machine now becomes a simple rotatory 
converter. e total hysteresis and eddy-current losses will obviously 
be now one-half of their former amount. The total heating due to 
resistance will be also reduced, because now the single winding has to 
carry only the difference, of the two currents—a 8 presently to be 
considered—and the ohmic losses will be less. e waste of power, 


The relations between speed and field are peculiar. In tbe case of 
those grouped machines, or motor-dynamos (fig. 3), in which each 
armature revolves in its own field, the conditions differ from those of 
the converter (fig. 4), where there is only one field. If, in either case, 
the continuous current side is the primary (i.¢c., motor) side, the speed 
of revolution wil depend on the field magnet, the weakening of 
which will increase the speed. The frequency of the secon 
or alternating current will in that case also vary. But the ratio of 
the primary and secondary voltages will be independent of speed if 
the fields are alike, or if only one common field is used. The 
secondary voltage cannot be varied, while the primary voltage is kept 
— m separate fields and separate wirdings are employed, 
as in fig. 3. 

И, on the other hand, the alternating current side is used as 
primary, then the machine, whether motor-dynamo or converter, runs 
as à synchronous motor with a fixed speed. In that case the voltage 
ratio remains also nearly a constant, even though the excitation of 
the field is increased or diminished, owing to the peculiar phase 
relations which take place, as is known, in the currents of synchronous 
motors when under-excited or over-excited. "This question, and the 
expediency of exciting in series or in shunt from the continuous 
current side, or of running without excitation, bas been discussed 
by Mr. E. J. Berg in the American Electrician of Febrnary, 1897. 

Returning to the question how the current in the armature of the 
converter gets through the windings, it will be found that a simple 
means of answering it is afforded by the principle of the super- 
position of instantaneous values of currents. Still taking as a con- 
crete case the 10-kilowatt converter of fig. 3, we may calculate out 
the instantaneous values of the currents in its windings at different 
epochs in its period of rotation. If we do this for the motor cur- 
rents, and for the generator currents separately, and then superpose 
them, we shall obtain a number of instantaneous values for the com- 
bined armature as converter. This has been done in the series of 
drawings in fig. 5. If the continuous corrent acts as motor taking 
100 amperer, there will be 50 amperes flowing in each half of the 
winding at every instant—qua motor—in a tion opposing the 
electromotive force in the winding. This is shown the first 
diagram in the upper row of fig. 5. As single-phase generator the 
armature is working, as already described, with a virtual voltage of 
70°7 volte, and an output (supposing the power factor = 1) of 1414 
virtual amperes. Te maximum current will be 1414 x 4/2 = 200 
amperes, and this vill be attained at the instant when the two con- 
ductors which lead down from the winding to the slip rings are 
turned to the position of 90° to the axis joining the middles of the 
pole faces. The eight ciagrams which follow in the top row of fig. 5 
exhibit the successive values of the currenta flowing in the armature 
—qua generator—in positions differing successively by 15°. By 
suppcsing these eight diagrams successively superposed upon the 
motor diagram which precedes them, we obtain the eight diagrams 


Frow or Currents IN SINGLE-PHASE CONVERTER. 


Continuous current: 100 amperes, at 100 volts. 
Single-nhase.current : 141:4 virtual amperes, at 707 virtual volts. 


Fig. 5. 


in fact, is a ly halved. How far this economy of losses can 
be carried depends on the number of phases of the alternating cur- 
rent. But there is another consideration involved—the question of 
armature reactions and sparkless collection of current. In the com- 
bined pair of machines called а motor-dynamo, the brushes on the 
continuous current side must be set, exactly as in any continuous 
current machine, with a lead, negative or positive, according as 
whether it is ting as motor or dynamo. In the rotatory con- 
verter no lead in either sense need be given to the brushes, for the 
armature reactions of the motor part being, in general, opposed by 
those in the dynamo part, they cancel one another to a large extent. 
This erty, which is common to all those motor-generators in 
which there is used, whether with one winding or two, a common 
core in a common field, was pointed out by the author® in 1888, when 
giving the theory of continuous current transformers. 


^* Philosophical Magazine, August, 1888. 


of the lower row, which exhibit the currents actually flowing in the 
different parts at the particular times when the armature has the 
position shown. ' А 
Examination of these diagrams shows several interesting points. 
At the instant when the alternating current is reversing, and has zero 
value (at position 0^), the armature is CNN simply as a motor 
with 50 amperes in each half of the winding, and is being accelerated. 
At the 90° position, when the alternating current is at its maximum 
(200 amperes), the armature is operating wholly as a generator, and 
with an equal current of 50 amperes in each half of the winding, and 
the acceleration is negative. The armature is thus adding 100 
amperes to the 100 amperes coming in from the primary mains, 
Nothing has here been allowed for the extra power needed to mske 
up for the frictional and other losses. Suppose that an additional 
4 amperes were needed for tbis, making 104 amperes as the motor 
current; in position 0° the two downward currents would be 52 each 
instead of 50, increasing the positive acceleration; in position 90 
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the upward currents would be 48 instead of 50, decreasing the nega- 

tive acceleration. The outward current at that instant would still 

ре 200, being made up of 104 incoming plus 96 generated in the 
gs. 

On further examining these diagrams, it will be seen that tbe 
currents in the armature windings consist of a set of four currents, 
each in position 0° being 50 amperes. But as the armature turns 
these change. They increase in the two arce that are shortening 
asthe points where the slip ring connectors approach toward the 
positions cocupied by the commutating brushes. But in tbe two 
other arcs that are lengthening, the currents first decrease to sero, 
then incrcase again to 50. Further, the individual coils in different 
parts of the ring winding have very different currents to 
carry. А coil that is midway along the winding between the two 
connectors has to carry never more than 50 amperes. Four times in 
each revolution it carries 50, and four times it carries 0 amperes, 
with values intermediate in intermediate positions. (This will 
obviously set up four armature reactions in each period.) But а coil 
that is situated next to either of the two connectors has to carry a 
current which, when it is close to the brush position, rises to a maxi- 
mum of 150 amperes, and changes abruptly to 50 in paming the 
brush, rising thus gradually twice to 150, or elee rising twice abruptly 
from 50 to 150, and being sero twice, in one revolution. The 
necessary consequence of this is that the coils which are close 
to the slip ring connectors are much more heated than those 
which lie midway along the periphery between the connectors. The 
distribution of the heating is here quite different * from that which 
would obtain in either armature of the motor-dynamo machine 
(fig. 3). This unequally distributed heating effect is in total some- 
what greater than that in the same armature if used purely as a 


continuous current motor or generator, but is less than the total 


Coit at midsay point 


— 


Coit 60° further on 


Coit 90 further on 


Я, 


/80? 
Coit 90? or, if 
cos Q = 866 


Fia. 6. 


heating effect (for equal power) if used purely as single-phare 
generator or motor; the ratios of the heating being as 1: 1 366 : 2 in 
tte three cases. Or, if we consider the output of an armature to be 
limited by equal heating effects, the several outputs which would 
give equal total heating in the same armature would be :—As con- 
tinuous current generator or motor only, 100 kilowatts ; as single- 
puse generator or motor only, 50; as single-phase converter, 85 

owatts. Fig. 6 exhibits this unequal heating effect in the case of 
a single-phase converter. The first line represents graphicall by the 
outline diagram the varying current (irrespective of direction) which 
a coil midway between the connectors will carry in one revolution; 
and the outline curve of the darkened area within it is drawn with 


* Vide Bteinmetz, loc. cit., p. 154. 


heating effect in that coil. The second 5 similarly the 
current and heating for a coil 30° further to 

third line represents current and heating for a coil 60° further, 
Whilst the fourth line represents similarly the eurrent and heating 
in a coil that is next to the connector. The relative heatings in these 
four coils are about in the proportions 10, 21, 50, 86. The curves in 
the fifth line depict the case of one of the coils next to a connector 
when there is, in consequence of self-induction in the circuit, a lag of 
30° in the phase of the current. The result of such phase-difference 
is an increase of heating for the whole armature, but an extra increase 
for those coils which are near the ocnnectors. 


(To be continued.) 


STEAM ENGINE GOVERNORS.” 


By JOHN DAVIDSON. 


output of a machine, so as to keep the 

à a Ms nabina tor Dh periodically; but the 

a particu same mu - yi 

kind of governor that I wish to say a few words bout 

this evening is the one that is used to control the speed 
gas en 

water-wheels, &o., but these I shall not consider in 

this paper. 


vary greatly in different engines, depending u 

kind of machinery the engine has to drive, in- 
stance:—The work of a pomping engine delivering 
water always to the same height, and with a constant 
supply for suction, would be a very equal amount per 
revolution, whereas an engine driving a dynamo for 
power or traction purposes may bave по load to deal 
with one minute, and fall load the next. 

The function of the governor is to automatically keep 
the speed of the engine, or the number of revolutions 
per unit of time, within certain limits, during these 
variations in the amount of power to be exarted by the 


e. à 
There are two methods in use for controlling the 


pressure of the steam used, while the cut-off, 

and compression re the same; and seocnd, by 
. variable 8 is, by altering the position of 

cut-off, and when only one valve is used for steam 

admission and exhaust, the compression also, the 

initial pressure remaining th the 

throttle governor, if a po 


the engine racing, an 

pressure is inoreased, so the engine only works with 

full boiler pressure when doing full load. In the case 

of the ble expansion engine, an increase of load 
360% is met by cutting off the admission of steam to the 
cylinder in the stroke, and so admitting more 
steam to the engine at boiler pressure, and with a 
decrease in load vice versá. 


der 

is practically as good as the other, and where this, 
vis, economy is then the only consideration, the 
cost and simplicity of the gear often determines which 
has to be used, and in most cases the throttle go 
is the cheapest to construct. The high range of 
expansion at very light loads with variable on 
governing makes it rather unsuitable for economy's 
sake if the engine runs for long periods at very light 
loads, and points to a combination with the throttle 

vernor, so that a later cut-cff may be used for the smaller 
oads, which, in the case of compound engines, would tend 
to equalise the variation of temperature in the two cylinders, 
and if the governor be made to control the admission to both 
T Pres simultaneously, it would benefit this stil more than 

the high pressure valve only be under the control of the governor. 
In the case of shaft governors working the main valve, the 
openings at the early cut-offs are greatly restricted, and 
takes place, which, to some extent, combines the two methods 


governing. 
From reliable teste, however, it is found that even at light loads 


* Paper read before the Salford Science Students' Association af 
the Royal Technical Institute, Balford. 
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throttling is not so very great, and in well-designed 

it is not general to run engines half their time at one- 
than fall load. 

‚ in his paper read before the American Society 
ngineers at New York meeting, 1895, considered 
the following light :— 
from internal condensation and waste room be 
20 per cent. in the variable expansion engine, and also in 
engine, both cutting off at one-third of the stroke in 


the steam and the increased efficiency of the steam j t, 
filling of the waste room by compression, these 

in relative amount, must nearly, if not 
disappear. He farther on says:—The fixed cut-off is also bctter 


clearance spaces by filling them with steam compressed almost to 
boiler pressure, and thus lessening initial cond on; but this loss 
is felt at the heavier loads as the compression is reduced. 

The effect of the compression can be overcome by the use of two 
valves, the governor controlling the steam admission only, the release 
and compression being determined by the other valve, and remaining 
the same fov all loads, and being worked by an ent eccentric. 
Then the clearance spaces may be reduced as much as is practically 
possible, without any fear of excessive compression at any load, which 
will again benefit economy. 

The excessive com on gives the governor more control of the 
engine at light loads, but it is detrimental to a good turning effort 
of the crank, and it increases the internal friction of the engine. 

Mr. Frank Garret, at a m of the Institution of 
Engineers, 1805, gave the results of some very in 
ments on simple and compound engines, 
and "by variable expansion, worked i 
an ex on, wor а governor. 

ы? 4 of the two kinds of 


adapted to the system of compounding. The volume of steam ex- resulta show y the different effects 
hausted from the high pressure cylinder is a constant volume. It is governing, although with rather low steam pressures. I repeat the 
clearly necessary to the proper manipulation of the steam that the table of results here :— 
Втжот а CYLINDER Buen, 9 Їїнонєз DIAMETER, 12 IncBES STROKE. 
Boiler pressure 85 lbs. per square inch. 
Governing by throttle or by variable cut-off, Throttle. Cut-off. | Throttle. | cut. oft | Throttle. Cut-off. 
= m 8 
Initial pressure in cylinder .. ... 75 83 69  , 82 57 82 
Cat-off, boi о. 50 з 50 | 3! 50 17 
ileus per minute ae. ae 1472 | 1481 | 150 1486 | 1599 | 1494 
Indicated horse-power ies ds 24:5 94 4 | 195 1878 14°83 1458 
Brake horee-power .. .. .. a. 2005 | 901 152 | 1506 | 1016 9 94 
Mechanical efficiency RT m 82 82 178 | 80:4 69 68 
Gteam consumed per H.P. per bout 3153 | 2841 | 3175 27:83 32 21 28°51 
Steam consumed per brake H P. per $ 38°58 $44 40 73 34 62 44 07 401 
Saving in steam xus Bo Чч бов 10:8 EA 15 vis 90 


Doug CDA Compounp Nom-CompmEwsmG Krems. 
Oylinders 7$ inches and 114 inches diameter, and 12 inches stroke. Boiler pressure 135 10е. per square inch. 


Governing By throttle or by variable cut-off. 


| | 
| Throttle. | Cut-off, | Throttle. | Cut-off. 


— — — —— — — 


Throttle. | Cut-off. | Throttle. Cut-off. 


| 
=< | | 
Initial pressure in high pressure cylinder 128 131 113 13 87 131 63 151 
Cut-off, percentage of stroke .. s T" 60 54 60 41 60 94 60 20 
Revolutions per minute ... T . 15123 153°6 1508 152 153-2 1543 104 6 1551 
Indicated horse- po w-wr-er 4937 51:4 41:29 40 31:08 30:09 22:35 202 . 
e horse-power iis ee s iei Ges | 39:15 40 03 30 30:6 | 214 21 68 12 37 19:47 
Mechanical efficiency ш. э. o 793 779 73:6 | 761 69 72 553 617 
Saving in steam per brake horse-power per hour... Ww 2:8 MT 82 -— 77 ase 164 
Steam consumed per indicated horse-power per hour 22°88 21.88 22:05 2119 , 24°39 23 46 28:29 26 4 
Steam consumed per brake horse-power per hour. 28°85 2805 | 3037 27:88 35:30 32:07 51:12 4276 


capacity of the recsiving cylinder up to the point of cut- 
equal to this and be constant. 

The fized cut-off enables this requirement to be complied with. 
A variable cut-off on the receiving cylinders renders such a com- 
pliance impossible. The volame in cylinder up to the moving 
point of cut-off, may te two or three times too large, or it may be 
an indefinite number of times too small. It is clear that if the 
variable cut-off had not been already in common use, nothing so 
unsuitable would have ever been designed for this purpose. This is 
truly an rated argument in favour of the throttle governor 
for considering the loses due to variable on, if the compres- 
sion increases as the load decreases, and the clearance spaces are 
completely filled with steam at almost initial pressure by compres- 

i ind. again, if at the light loads a little throttling does take 
place, this will considerably reduce the enormous difference in the 
economy at light loads when imagined as above. Also ín many com- 
pound governed by ble expansion the high pressure 
valve only is under control of the governor, and the low pressure bas 
a fized cut-off; so if it is necessary that the volume of the low pres: 
sure up to the t of cut-off should be equal to the volume of the igh 
pressure cylinder exhausting into it, under these conditions it can 
ю. Still, if the low pressure valve also be under control of the 
governor, a far more equal distribution of powerand temperatures in 
the two cylinders is effected. 

Inthe case of an engine working with a variable load, say, from 
one-third to full continuously, or a mean of about two-thirds, the 
beet governor to use for economy would be the variable expansion, 
for if the throttle be used the cut-off for all lcada would have to be 
late enough to give the full load at boiler pressure, or really at some- 
thing less the working pressure, to allow for variations in the 
steam pressure; and this points to losses due to not using steam 
шаш vely, or, at any rate, to the best advantegeat the intermediate 


There is one thing worth noting here, viz., that with the throttle 
рото the indicator card retains the same characteristics at all 
oads, whereas with the expansive governor, where only one valve is 
used for the steam and exhaust, the position of release and com- 
pression are also altered, the compression increasing as the load 


This has its advantages. It prevents loss at light loads due to the 


You will see by the tables that, with the single cylinder engine, 


not so great as in the single cylinder 


tions as 


the mechanical efficiency, when governed by variable 
almost the same as when governed by the throttle at the 10 and 
B. H. P. loads, and a little better than the throttle at 15 B.H.P., 
the most economical load, whereas the saving in steam by the variable 
expansion over the throttle is 15 per cent. at 15 B.H.P., and 108 and 
9 per cent. at the 20 and 10 В.Н P. loads respectively. | 

With the tests of the compound engine saving in steam con- 

sumption per LH P. of the variable expansion over the throttle is 
engine, but as the 

efficiency is much higher than the throttle, th 

B.H.P. is very considerable. 

These tests show the variable expansion engine to be the highest 
in mechanical efficiency at all the loads shown, and it would a 
to be the best for all purposes; but there are some instances in w 
the throttle will give as good results if properly designed. Бог 
example :—an engine running always at full load or a ight 
load, or an engine always at one steady load, but for an engine 
& constantly varying load, and especially with sudden 
load, the automatic expansion governor is preferable. 

Mr. Alfred Morcam, in his paper read before the Institution of 
Mechanical Engineers, 1897, also gave the results of two tests of a 
250-H.P. quick revolution self-lubricating condensing engine when 
governed by expanding and by throttling (see Table). 

These results, you will see, show the etortie drag: en to 
be the most economical at all loads when the E.H.P. is 
and even at full load when the two engines should be running under 
practically the same conditions. Anyway, they show that if the 
throttle governor is adjusted to run under the best possible condi- 
economy, there is very little difference in the two 
types of governing at and near the fall load. 

f the throttle governed engine in the test had the cut-off arranged 
so as just to give the fall load at the fall boiler pressure, it was 
under rather more favourable conditions than it would be in 

ce, as the cut-off would have to be fixed a little later to allow 
or variations in steam pressure or slight overload. 

Again, considered ae a governor purely or as a means whereby to 
automatically control the speed of an engine, neglecting other effects, 
there is no doubt that the most efficient governor is the variable 
expansion. 
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Expanding. Throttling. 
Governed by expansion governor or by throttling. Expansion governor in action. Expansion governor out of action. 
Load 


a 


Mean revolutions per minute 
Mean indicated horte- power 
Mean electric horse-power 


Mean effective pressure per sq. inch reduced to L.P. cylinder 


.H P. 
Combined efficiency B 20; dis "T 


Water per hour, tota] ... 
А » и per E. H. P. 


1322 | 778 | 590 
968 | 819 | 800 
2,871 | 1,992 · 1,505 
217 256 | 284 


(To be continued.) 


THE BRADFORD TRAMWAY ACCIDENT. 


Mazon P. CaBDEW's report on the electric tramway accident which 
occurred in Bradford on September 19th has been issued. The 
following points are extracted from it. After setting forth the 
circumstances of the accident, and reviewing the evidence, the report 
states that a very important question was raiced at tbe coroner's 
inquest on the victims of this accident as to the sufficiency of the 
brake power provided on this tramway, and certain tests were carried 
out by an Te appointed by the coroner. In these tests two cars 
were coup'ed together, and were allowed to run freely for a distance 
of 72 yards down a gradient of 1 in 1424. They were then stopped 
by the application of brake power on one car only in distances, from 
the point of applicafion, of 91 yards for the hand brake kept on, 70 
for the hand brake applied intermittently, and 68 yards for the 
electric brake. Afterwards similar experiments were made with one 
car alone, when the hand brake brought the car (o a standstill in 36 
yards 1 foot, and the electric and hand brake in combination in a 
distance of 25 yards 1 foot, and at a second test, of 21 yards 1 foot. 
The car was afterwards run down the gradient under control, the 
electric brake being used on the second point of adjustment, which is 
what the drivers have been instructed to use, and was stopped in 9 
is. These tests appear to me to indicate very efficient brake 
power. Under the conditions, the car must have acquired a velocity 
of about 20 miles an hour, and to stop it on the incline in 21 yards 


1 foot requires a force of nearly one-quarter of the whole weight, 


applied in the opposite direction to the motion. This I consider 
about the maximum retarding force that can be expected from an 
braking arrangement which depends upon friction between the whee 
apd tho rails. 


As п my reaching Bradford on the 12th inst. I found that a 
p 


sli e had been fitted upon one of the cars, and was available 
for test, I proceeded to the Horton terminus to examine the 


arrange-. 
ment, and carried out similar teste to the above with this brake and 


the other brakes, in the presence of the Tramways Oommittee of the 
Co on. The results obtained were as follows:— _ 
Oar allowed to run free on grade of 1 in 14:24 for a distance of 72 
yards, and then sfopped— . 
By the E 
» han ” n " 
„ electric „ » 37 „ 
pond point stopped in about halt ftr length, or, sey ö yards, шы 
gec^n 8 a , or, вау, 5 
From these tests it appears that the slipper brake 
fitted, is the least effective of all as an eme 
consider, to some extent due to the fiat pitch of the screw by which 
the brake is applied, but, considering the small fraction of the whole 
ht of the oar that can be possibly brought to bear upan this 
оош e е оа be made as effective an emer- 
brake e other brakes which act upon all the wheels, and 
which, therefore, bring into play as a retarding force a friction due to 


the whole weight of the car. It has, however, an advantage in that 


such a 
by on on the rails will t in a distance that coul 
by running stop 


safo. ppears 
brake is quite without influence upon the w brakes. This is not 
the case; whatever proportion of the weight of the car is utilised for 
the slipper brake must be lost for the wheel brake, and it will be 
found that the wheels skid more easily on the application cf the 
hand brake if the slipper brake be pressed down. Moreover, to the 
extent to which the slipper brake relieves the weight on the wheels it 


tends to increase the risk of the wheels leaving the rails at curves 


end facing points. | 
The real advantages of the slipper brake appear to me, as before 
remarked, to be found in the use of a block of wood pressing on the 
rails, whereby a greater coefficient of friction is secured, and the 
destructive action inseparable from the dissipation of energy by 
means of friction is to а great extent concentrated upon a cheap and 
pi cabe fitting. The addition of this brake to those already 
rovided also adds one more to the method of retardation available. 
ere are, however, three methods available withoutit, viz., the hand 
brake, the electric brake, and the reversal of the motors. 
With regard to the question how far the curve from Great Horton 
Road to All Saints Road contributed to the disaster, I would remark 


journey. This 


ards. 
as now 
brake, that is, I- 


` than one 


that it appears to me that 16 undoubtedly determined the position of 
the accident, since it was a physical impossibility for the oar to go 
round this curve at such a speed. It is also quite possible that, had 
the curve not existed, the driver might have recovered control cf his 
oar before anything serious happened. On the otber hand, a ran- 
away car is an imminent even on a straight road, and, had the 
accident been caused by collision with another vehiole, the conse 
quences might easily have been still more disastrous. The More 
tion have arra & fixed stop just above this curve on the down 

haps, desirable, as tending to ensure that the 
curve is taken at a slow speed, but it is, of course, no security if the 
car is allowed to get out of control. ; 

In conclusion, I am of opinion that the accident was due to the 
following causes :— 

1. That the cars were not run within the limit of speed required by 
my report to the Board of Trade, viz., not exceeding six miles an 
hour on the down journey. 

2. The unfortunate combination of a driver with very little experi- 
moi a ичер а none ed all, е with нарта бага Qi which 

verbially a dangerous thing: a slippery : extra pressure 
on the traf£c due to Barnum's show. 

The driver certainly used the brake power provided in an inju- 
dicious manner. The conductor put on the hand brake, and thus 
deprived the driver «f the full control of the brake 
also caused the trolley to be disconnected, thus depri 
of the power of reversing, which might have prevented the accident. 
I consider the brake power ample, and that by means of the gradus 

can with 


and the excessive wear of the wheels. 


used alone, otherwise difficulties may be caused on 
the up journeys from occasional loss of electric contact with the rails. 
It чоша, разара, be more judicious to station men to attend to the 


1 both rails at the dangerous points on the down journey. 
I adhere to the opinions expressed in my report of inspection thai 


the speed on the down journey should not at any point exceed six 


miles an hour, and that trailer cars should not be allowed on this 


LABOUR REPORT FOR 1897. 


Тик Board of Trade have issued their annual report on the strikes 


resents the en | 
not to mention the further time lost during the following year into 
which the strike extended. Yet already on the current year, nearly 
15 million work-days have been lost during the first nine months, 
mainly because of the Welsh coal strike, which has been chiefly 
apparent in London because of the Smoke Act prosecutions. 
present reor omits disputes involving less than 10 or less 
y's stoppage, unless the aggregate time amounts to 
100 man days. 

In 1897 the total number of persons involved in strikes was 
290,627, which is Joss than for the years 1694 and 1896, and only 
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one-third of the number for 1898. The following table is interesting, 
as it gives both the persons affected and the time involved for a 
od of five years. It is seen that while the time element was 

, the personal factor was small in 1897, indicating long duration. 


ERN | | 
P ns | 

| Year. | affected | working "pm 
1898 | 636,386 31,205,062 
1894 924.245 9,322,096 
1895 263,758 5,542,659 

| 1896 198,687 | 3,748,525 

| 1897. 230287 — 10345523 | 


3 Ev d 


171711. Гирей the largest propo 
а group of ев, 
cent. in 1897, in which 


rational.end. It was a strike at a period of high wages, and the 
c rity. Sy was interference in shop management. | 
is the more remarkable in face of the fact that employment 
‘was not scarce that year. Olearly the a should have been in 
favour of серо, and this adds stren 
e strikers 


al 
generally, to quote Burns—not our John of that ilk—man’s inhumanity 
man where the sufferer happens to be a poor struggling labourer. 


ааа 4 


ENTRANCE EXAMINATION TO THE INSTI. 
TUTION OF CIVIL ENGINEERS. 


We have not heard much of the results of the new system of entry 
to the Institution of Civil Engineers. It was somewhere stated at 
the time the new examination tests were unded that they were 
not to take the place of the existing methods, but to be supplementary 
From correspondence in the Engineer, this would appear 
not to be the case. An associate member writes to give two sample 
estions from the paper. He states that they were given him by a 
d, who is the assistant resident engineer in one of 
new harbour works hae ges in this ir iet of some years good 
L] 


questions without reference books. He doubts the “Т of other 
. If the two q ons area 
fair sample of the whole, we think he is undoubtedly correct, and 
we think it would be desirable that the Institute should make known 
either that these examinations are absolutely the only road or that 
oe is also а way in. In certain bridge work problems 

high mathematics are necessary. Not one engineer in a hundred 
capable of solving the problems. A few country parsons, past 
would do the work better than most engineers. Yet to 
: the stresses on an ordinary bridge truss requires little else 


points to observe, and requiring skilful 
555 a bridge, is the disposition of the lower chord 

posts and diagonals, so as to reduce the binding stresses on the 
admits of minimum pins and small 
. In many other questions mathematics of a 


high order are uncalled for. electrical problems call for such, 
but the demand for engineers who can do this work is not large. The 


far less scope for the and few men һауе his mathematical 
ability and equal knowledge. Asa rule, indeed, mathematical | 
men are not en for they allow their mathematics to blind 


them. If there be only this one way into the Institution it must soon 


steam, and 
they all seem to be set with the object of tripping a man up. They 
always call for more mathematical knowledge of 


OAL REVIEW. 


the largest - 


years’ practice has at his command, and we are of opinion 

examination which is coached up for by candidates can be a true test 
of ability. The mere sch element is far too evident in th 
questions set at the Institution, and it is bordering on impertinence to 


= 
E 
il 
8 


It & to us that there is too 5 regard 
ваар ос ай purely seMbematicnl вл scientific art. It is not 
во. There is an enormous amount of science connected with the 


. ELEOTRIOITY FOR LIGHTING AND 
POWER. 


Durme the discusion of a paper by Mr. Langdon, of the 
Midland Railway, relative to io driving, Prof. Kennedy 
threw doubts on the economy of electric driving. stating 
that where shafting did not absorb more than 15 or 20 per 
cent. of the total power it would not pay to put in electricity 
to drive tools. Probably this may be true where the 
machines driven are run continuously, but we are inclined to 
think the percentage above may be very much reduoed in 
most shops where so much time is really filled up in chucking 
work, &c. Then the economy is not all one of power. 
There is oil, belting, dust, and obstruction of light by belts, 
i ш ше pon my ' 

One speaker clai oS ce ше eee рч 
because someone had been wise enough to put an electric 
motor to drive a pump to work a lift and во on, but Mr. 
Patchell rather set him right by saying he himself would 
have tried to make the motor work the lift direct without 
hydraulic interposition. Mr. Henry Lea also put forward 
some figures showing that in place of 9 H.P. only 5 H.P. 
was required at the outside for certain work done by means 
of motors. At £10 per year per H.P., this saved £50, 
which was 10 per cent. interest on £500, and the electric 
motors only cost £150 in this case, во that the saving was 
very considerable. The moral is that the man of capital can 
put down what will save him money, while the poor man, 
who has not got the initial £150, must go on at a loss year 


year. | 
Tr. Head stated that in his experience he bad found as 


much as half the coal saved in some instances, not to name 


the greater convenience of electrical driving. Mr. Langdon, 
in bis reply, referred to this, and instanced the Bristol 
Waggon Works ss a place saving £1,000 a year by an elec- 
trical system. Не also pointed out that tools did not work 
over one-third of the time, and yet when sbafting was em- 
ployed, it was absorbing power all the time, and it was in 


what was not used, rather than in what was used, that the 
mi came in. А " = 

secretary explained some diagrams pre 
showing power absorption by saws and other es. 
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Obviously the scattered shipyard is the place to prove 
the economy of electric driving, but we think the small sho 
is almost better, In the small shop there is a small wastef 
boiler, poorly attended shafting, an enormous wages bill on 
power production, pro rata, and innumerable stoppages, not 
to mention loss of time in getting up steam. 

In a city like London, teeming with small workshops, 
electric driving ought to make good res. It ів simply 
ridiculous to work small steam boilers of wasteful vertical 
type car d wasteful small engines when cheap current 
is to З 


NEW PATENTS AND ABSTRAOTS ОР 


PUBLISHED SPEOIFIOATIONS. 


NEW PATHNETB.-—1008. 


Compiled expressly for this journal by W. P. Тномрвон & Oo., 
Electrical Patent Agents, 323, High Holborn, London, W.C., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


. "Improvements in and relating to electric arc lamps.” 
J. B. REINER. November 7th. 

“Improvements in enclosed arc lamps.“ F. M. LEWIS 
and Tum MuruíL Exzocraio Trust Ілмгтар. Dated November 
7th. (Complete.) 

98,408. “Improvements in or relating to brush holders for dynamo- 
electric machines.“ 'W.B.Bavmns. Dated November 7th. 

23,411. “Improvements in the manufacture of electrical cables 
for submarine graph purposes" L. L. Hanrvicsom. Dated 
November 7th. 

23,420. “ Improvements in or connected with incandescence electric 
lamps." L. J. Sr, Bir J. В. Марти, Bart., M. P., and J. VERITY. 
Dated November 7th. 


29,430. "Improvements іп electric controller meobanism primarily 
adapted for 5 W. P. Тномрвон. (T. von 
Zweigbergk, United ) Dated November 7th. ( Complete.) 

23,433. “Improvements in and relating to the construction and 
arrangement of electric are lamp cut-outs.” О. Vn. Dated 
November 7th. 


23,436. “Improved method of attaching the holders of electric 
incandescent lamps to their bulbs." E. B. HAZ. Dated November 
7th. (Date үзүр for under Patente, &c., Act, 1883, Bec. 103, June 
date of application in France.) 

23,462. “Improvements in or connected with street electric 
tramways and railways.” G. W. BELL and E. R. Roxsrom. Dated 
November 8th. | 

23,481. “ 1 in or relating to electric furnaces for the 
production of calcium carbide.” J. Basrick. Dated November 8th. 

23,497. “Improvements in and connected with electrical tram- 
ways and in the transmission of electricity to the car or vehicles." 
W. Н. Manran. Dated November 8th. 

28,501. “Improvements in and relating to phon hs and the 
like.” L.F.Doucrass. Dated November Sth. (Complete) 

98,503. “ Improvements in devices for controlling the operation 
of electrio motors.” H.H.Laxm. (Н. See, United States.) Dated 
November 8th. (Complete.) 

23,510, “Improvements in insulators for incandescence electric 
lamps.” Н. H. Laxm. (A. H. Spencer, United States.) Dated 
November 8th. 

23,515. “ Improvements in or relating to antiseptic supports for 
telephone receivers or transmitters.” A. J. Bourr. (А. Keltz, France) 
Dated November 8th. 


29:529. “Improvements in a method and system for generating 
and distributing electric energy.“ TRI BarrisH Тномвон-Ноовтон 
Company, Lrurrgp. (O. M. Green, United States.) Dated Novem- 
ber 8th. (Complete.) | 

23,530. "Improvements іп а method and system for generating 
and electric energy." Tum Brrrsa TxHomson-Hovstor 
Oo., N (O. M. Green, Uuited States.) Dated November 8th. 


. 23,531. "Improvements іп а method and system for generating 
and distributing electric energy." Tum BnarrisH THOMSON-HOUSTON 

4 LmnarED. (O. M. Green, United States.) Dated November 8th. 
(Complete.) 

23,532. “Improvements in electric brakes for electric railway 
cars and other electrically-operated mechanisms.” Tum BRITISH 
Тномвон-Ноовтон Company, LruirED. (Е. E. Case, United States.) 
Dated November 8th. (Complete.) 

28,588. “Improvements in electric arc lamps.” THE Ввгтївн 
THomson-Hovston Company, Liurrzp. (O. E. Hartham, United 
States.) (Complete) 


29,594. “Improvements in En: for air comp! driven 
by electric or other motors." Ввттівн Тномвон-Ноовтон Oox- 
PANY, LrurrED. (8. Н. Libby and W. B. Potter, United States.) 


"Dated November 8th. (Complete.) 


23,538. "Improvements in or connected with ре induction 
apparatus." A. von TzRPIIZ. Dated November 8 


28,541. “Improvements in apparatus for controlling electric 
motors.” Н. Lerrnen. Dated W 8th. 

23,545. Process for obtaining an electrolytic deposit of metallic 
films on aluminium.” О. P. NaunHABDT. November 8th. 
(Complete.) 

23,656. “Improvements in submarine cable telegraphs.” W. L. 
Wiss. (A. C. Orehore and G. O. Squire, United States.) Dated 
November 8tb. 


23,593. Continuous to electric current transformer.” 
H.CnHaPMAMN. Dated November 9th. 


23,597. “ Improvements in apparatus for the tion of 
metals.“ J. W. Вмттн and W. Evaxs. Dated November 9th. 


23,659. “Improvements in and relating to the electrical pro- 


puleion of tramway cars, railwa carriages, and the like" D. 
Ro "November 10th. 


BERTSON. Dated Novem 


23,662. “ Improvements in electrical switches.” J. H. TUCKER. 
Dated November 10th. 


23,699. “ Improvements in and relating to tro and arf 
used in overhead systems of shots кары" R. P. 


ОНАН. Dated November 10th. 
33,706. “ Improvements in the manufacture of o brushes." 
J. Leisure and C. L. Hiest. Dated November 1 (Complete.) 


23,716. Improvements in or relating fo secondary or storage 
batteries." Б. Happam. (G. J. Miller, United States.) Dated 
November 10th. (Complete.) 

23,728. "Improvements in or connected with incandescent elee- 
шай J. J. Ввооки and Е. W. ALLEN. Dated November 
11th. 

23,750. “ Improvements in electro-dynamio relays for use on tele- 
phone and telegraph lines.“ B. G. Brows. Dated November 11th. 

23,753. ‘Improvements in electrical measuring 
called potentiometers.” J. А. Ёвыша. Dated November 11th. 

23,768. “Improvements in rails with cable for electric traction.” 
А. P. WzxiGHT. Dated November 11th. 

23,820. ‘Improvements in apparatus for measuring the phase of 
alternating currents." J. Toma and M. R. Kaírpmag. Dated 
November 11th. (Complete.) 

23,821. “Improvements in and relating to coin-freed telephones.” 
A. Е. Оплавртв and J. GILLESPIE. Dated November 11th. 

. 28,827. “ Improvements in the art of electric d and shrinking 
and in apparatus therefor.” G. D. Burton. Dated November 12th. 
(Complete. . 

93,841. “Improvements in brake apparatus for eleotricall y-driven, 
cranes and the ” J. B. Rum. Dated November 12th. 

23,853. “Improvements in primary galvanic batteries" B. F. 
WALKER. November 12 

20,890. Improvements in electric velocipedes or other vehicles.” 
A. Hanser. Dated November 12th. 

23,895. “Electric ignition a us for internal combustion 
engines.“ A. M. CLABK. Anonyme des Automobiles 
Peugeot, France. Dated November 12th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Tuompson & Oo. 322, High Holborn, W. O., and at Liverpool, 
Manchester, and Birmingham, price, post free, Od. (in stamps). 


1897. 


12,993. “A switch for groups of electric lampe.” O. Iusar. 
Dated May 25th, 1897. Relates to switches for gradually 
into t incandescent or arc lam 


ful currents, the separate lamps or grou to 
posta carrying brushes and all on a cylinder. The brushes 
on a metallic segment carried on a central insulating 
and connected to the leads. On turnin 5 
means of a knob, the lamps can be brought into 
The connection between the knob and the 
spring ratchet, so that the cylinder can 
direction. The confact brushes may рое from 
and bear on a sector in the face of another disc. Hither form of 
switch is adapted to be attached to an electrolier. 


12,936. ‘ Improvements in electric furnaces or electric heating ap- 
paratus." A. V. Newron. (A. Н. Cowles.) Dated May 25th, 1897. In elec- 
tric furnaces or other electric heating apparatus in which a vapour 
or the like is passed through a mass of carbon or like ma 
purpose of ben either the material or the gas, means are pro- 

ically 


reversing the flow of gas through the apparatus, 
the effect. In the drawings 
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 TRAMWAY MOTIVE POWER. 


A VERY few years ago several systems of applying power to 
traction had apparently an equal chance of eventual success ; 
cable, steam, compressed air, gas and electricity. The last 
and latest developed is to-day master of the field, and its 
supremacy practically unchallenged. That we in England 
have been behindhand in its wholesale adoption is due first 
and foremost to the Tramways Act of 1870, which (except in 
cases where powers have been recently acquired and a large 
traffic assured) effectually prevents any company from in- 
curring the neceesarily large original expenditure entailed by 
conversion. Secondly, to the exceedingly stringent rules, 
especially as regards speed, laid down by the Board of Trade. 
It is clear that the greater be the safe daily possible mileage 
of a car, the larger the number of passengers it will convey, 
and the greater ita efficiency. This mileage depends on the 
average and maximum speed allowed. We are confronted 
with the curious anomaly that while auto-cars, frequently 
driven by inexperienced and irresponsible people, are allowed 
to travel at 14 miles an bour, most electrical tramway cars 
are restrained from exoeeding eight miles an hour. 

With the enormous brake power which can be utilised by 
electrio cars, enabling them under favourable circumstances 
to come to а standstill from a speed of 12 miles an hour in 
leas than 80 feet, it wonld seem that instead of laying down 
such hard and fast rules, it would be infinitely preferable to 
state the maximum distance at any particular place under the 
most unfavourable conditions in which a car should be 
brought toa standstill. We might profit by some of the ex- 
perience gained in Continental towns, where human life is 
considered quite as precious as in this country, and where the 
speeds allowed are far greater, instead of clinging to the 8 
and 10 miles allowance (with an exceptional case of 12 miles 
which has actually been granted in the case of a line 
running on a country road without horses on either side or 
any appreciable traffic). The Continental speeds are 12 kilo- 
metres (73 miles), 16 to 18 kilometres (10 to 114 miles), and 
20 to 30 kilometres (12} to 183 miles, for city, suburban, and 
country lines respectively. It is to be. hoped that just as 
the Board of Trade was several years ago enlightened 
enough to raise the allowable line voltage from 350 to the 
present 500 volts, it will carefully consider the question of 
increased speed. 

Experience in America has demonstrated that even with the 
high speeds allowed there accidents have not increased, but 
rather the reverse, since the superceding of horse by electric 
traction. The reasons which have chiefly conduoed to 
electric traction superceding all other systems are the great 
improvements in design of generators, motors, and steam 
enginee, and their reduction in cost owing to the enormous 
output, and their increased efficiency. 

It has been frequently urged that for abnormally heavy 
traffic the cable is the only system. The report of the 
Metropolitan Street Railway Company of New York, for 
which we are indebted to the Street Railway Journal, dis- 
proves this. It is not intended to compare conditions 
which obtain in New York to those of London. The pre- 
Bent condition of affairs is, however, far from satisfactory, 
and anything which may induce action is to be welcomed. 
The Metropolitan Street Railway Company of New York 
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operates in round figures 210 miles of track, which now are 
made up of 127 track miles operated by horses, 60 by 
electricity (trolley or conduit), and 25 by cable. Bat six 
short years ago the entire system was operated by animal 
traction. During 1898 the Broadway cable (about 10 
track miles) was started, and in 1895, 15 more track miles 
of cable were put into operation. This was the end of cable 
construction. The Metropolitan Company had made several 
attempts to introduce the trolley into New York, but, owing 
to the condition of affairs which had previously prevailed 
there when the electrio light, telegraph and telephone oom- 
panies had all their wires overhead regardless of appearance, 
laws had been passed rendering the use of even a trolley wire 
impossible. The fear that any modification might pave the 
way for the general re-introduction of overhead cables an 
wires rendered repeal impossible. 
attended the use of electricity as tractive power, that, after 
the most careful investigation and expert advice, during 
which surface contact and accumulator systems had to be 
rejected as unreliable or inefficient, it was resolved to put 
down a conduit system, and to build the culvert in such a 
way that, ahonld electricity prove unsuccessful, the cable 
system could at once be installed without expensive altera- 
tion. 

The remarkable success of the conduit system is to be 
traced to the splendid way in which the conduit was built, 
and which cost as mnch ав £20,000 per mile of single track, 
` and never less than £10,000. Supposing that the entire 
metropolitan system of 210 miles could have been equipped 
on the best overhead rystem instead of the conduit, a saving 
of between two and а half to three million pounds sterling 
in the initial expenditure would have been effected. Only 
in a case like the one which presents itself in New York, 
and where the traffic is so abnormally heavy, would such an 
expenditure have been ible. It must not be overlooked 
that the construction of a conduit, besides at least doubling 
the total capital expenditure, entails an enormous amount of 
annoyance to a city during its construction, as the people of 
B Berlin and New York, now know to their cost. 
This would certainly be the case in our old towns, the streets 
of which are choked with drains, sewers, water, gas, pneu- 
matic, electric light, telegraph, telephone, and bydraulic 
жы services, and most, if not all of whicb, would have to 

moved to enable an electric conduit to be put down. These 
oonditions are often overlooked when discussions as to the 
merita of trolley versus conduit are discussed. Both systems 
give perfect satisfaction if ly installed, once they are 
running. The New York resulta are of the utmost value in 
com horse, cable, and electric conduit systems, as all 
three are owned and run by one company. | 

A critical examination of the figures in the table is interesting 
and instructive. We must, however, not forget that the 
conduit lines are new, while the cable lines have been 
running some years. Notwithstanding, tos get the unexpected 
result that the electric car mile only costs 62 per cent. of 
the cable car mile, although the cable in this instance is 
working under most fayourable circumstances, The chief 
items responsible for this result are repairs and maintenance 
of cable, greater oost of keeping rolling stock in repair, 
owing to jerks caused by grip, greater cost of power, the 
cable requiring nearly one-third more power than the elec- 
tric system, greater damages due to accidents to people and 
property, greater cost of transportation (due, in one par- 
ticular, to car lighting, which, in the case of the electric 
‘cars, is included in the motive power), and finally, to 
the expense of keeping the various pullies over which 
the cable runs oiled and in good working order, these 
all being moving parts, which, in the case of an elec- 
tric conduit, do not exist. In this connection it is 
interesting to go back a few years and compare the figures 
obtained on the Chicago City Railway in 1895, with what 
obtains on the rae sree Street Railway Company. 
These are set out in tabular form on page 817, and show 
that the results, as regards cable and electricity, have become 
entirely reversed, It is true that in the case of heavy traffic 
on electric roads, very large expenditure in fecders must be 
incurred. To compensate for this, however, there are no 
movable steel cables to be renewed, or moving parts, such as 


CAL BEVIEW. 


So much success had 


have pleaded the cause of a National 


` pulley wheels, &c. To show the confidence which the 


Metropolitan Company place in electricity, it may be men- 
tioned that they are now building a power house which will 
eventually contain 70,000 I.H.P. in engines. Eight 6,000- 
I.H.P. engines have где been ordered, directly 
connected to a 8,000 kw. current railwa 
running at 75 revolutions, The fiy-wheels are 28 feet in 
diameter and weigh 150 tons ; the steel shaft is 87 inches in 
diameter. The chimney of this power house is practically 
finished and is 858 feet high, and an internal flue of 22 feet 
in diameter. ` 

The moral which we wish to poini is, that whatever the 
case might have been a few years baok, there is now but ope 
effective motive power, Electricity, applied directly either by 
the overhead or the conduit system. There may be cther 
methods of application, such as surface contacts or accumu- 
lators, but these have never as yet themselves to be 
commercially successful on any considerable scale. 


—— 
| A SHORT time ago а well-known amd 
Тһе electing ^ Well- meaning chemist discovered that 
certain calico-prints and cretonnes were 
responsible fora large amount of arsenic poisoning ; not 
only amongst the poor, but in families of the highest aristo- 
cratic pretensions. He directed public attention to the 
matter, under the heading of Poison in Print,” and leading 
articles and letters to editors soon filled columns of daily 
newspaper. In one week the literature of the subject became 
so vast, that to cope with it the chemist had to call in the 
services of half the i cies of Europe; and 


utting agen 
in one month be had degenerated from a useful chemist 
into acommon journalist. But he was saved from perdition 


press- 
ways, and he dropped the matter. 


now distributed at present, and spread among boys and gi 
and the young." But that is another story. Mr. темей» 


paper on The Properties of Liquid Mixturee," reminded 
us of it, and for the benefit of gentler press we take 
this opportunity of saying that although the title isa 
little suggestive of a treatise on drunkenness, tbe paper itself 
has remarkably little to do with the tem ce question. 
os 3 Ba still workin pat in i Bara rue oe 
physics and chemistry, at problems ibilit 

эден pressure, in the hope of extending the laws of imple 
solution to the complex co of incomplete mixtures, 
and, ultimately, of establishing & thermodynamio relation 
between the composition of a liquid mixture, the vapour in 
equilibrium with it, and the saturation pressure of the s 
lt is gratifying to know that purely scientific work of 
character is rendered possible in London by the Davy- 
Research Laboratory of the Royal Institation. 


HE 


mercial desideratum will note with satisfaction tbi 
of an investigation in pure science leading to a 
knowledge of the behaviour of a commercial substance li 
American petroleum. Minute details in the distillation of 
the petroleums are of the highest practical importance; 
take only a single instance—the tion of siocati ves, 
essenoer, and varnishes, for oil painting, where a slight error 
in the fractionating may decide the whole question of 
manence or destruction of a picture. The paper 
Filon on “Certain Diffraction Fringes as Applied to Mi 
metric Observations,” is a contribution from Oambri 
The discussion was quite inadequate to the merit of 
arduous labours of Mr. Filon; that is, if the length of 
a “scratch” discussion is in any way a measure of 
Physical Society’s appreciation. F y, the case is 
quite otherwise; the Society reserves its criticism until 
someone shall study Mr. Filon’s paper with the same close 
attention that he has given to that of Michelaon. The dis- 
cussion is, in fact, adjourned, perhaps for eight years, until 
a Filon shall arise to his Michelson. 
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A HOT-WIRE COMBINED AMPERE-VOLT- 
| WATTMETER. 


. By MICHAEL B. FIELD. 


. (Concluded from page 769.) 

THE next point to notice is that the self-induction in the 
shant circuits does not change the relative lags of the various 
currents, which are representatives of the main current and 
E. M. F., as in the case with the two-coil wattmeter, but it 
simply modifies the constant of the instroment, bringing 
into tte expression the fact or— 
y JA 

A T TTD # 
which is a constant of known value for any given frequency 
and is independent of the lag. It is also clear that for very 
considerable changes of frequency the valus of the above 
factor undergoes very small changer, the smaller, the lets 
(i + X) becomes, and that this factor approaches unity as 
(1 +. А) becomes negligible in comparison with r + р. 

As a matter of fact, the only self. induction which can 
be inti oduct d into there circuits is due to leakage in the 
secondary of the transformer, for the instrument itself 
contains but a straight short wire of very high resistance 
through which the current passes. 

We can compere the self-induction of the transformer 
secondary required by different wattmetere, or, what is more 
to the point, the ratio of the self-induction of the secondary 
winding to the resistance of the whole circuit in the follow- 


ing way : | | 
‚ To place them all on the same basis we will consider any 
| given transformer wound with various tecondaries to suit the 
fferent wattmetere. If v be the necessary voltage for the 
shunt circuit, and r the total resistance of this circuit, the self- 
induction of the 1 (being proportional to the Equare 
of the windings) divided by the total resistance, will be pro- 


portional to-". or to the secondary watts. 


In the hot-wire instrument the output of the secondary i$ 
bob more than 0:84 watt, whereas in some of the best watt- 
meters of the two-coil type at present in the market the 
corresponding figure would be more than 15 times this 
amount, and since this deals only with the self-induction of the 
secondary winding, i e., excludes that of the shunt coil itself, 
-and pince, as we have seen such self-induction, though 
negligible in well designed wattmeters, is of even lees 
importance in the hot wire case, we are amply jastified in 
дн neglecting. (J + А) m p in the expressions for 1',, 


m · З 
This simplifies the expression to tho following form: 


- -n TT Бр) N 
( 7 oor Um 


and is true no matter what form the current and E.M.F. 
waves may have. 

If, again, we make the section of the secondary winding 
sufficiently great, so that р vanishes in the term (r + p) an 
if c, and et be Де; тш. а. comparison dé re other 
words, if & also disappears e expression (в ＋ 7), we get 
back to the conditions represented in diagram I. where 


= watta, 


Е = пх and the watts = (A M) m 
i | 4R п 
The above reasoning shows us that with the assumed 
method of connections the observed values of P.,; are not 
the vector sum and difference of Rc and & v for 
owing to the fact that the small currents, C,, also traverse 
the non-induotive resistance в, the potential difference at its 
terminals is not altogether that due to themain cutrent о. We 
see, however, that we are justified in considering these two 
currents independently, working out the value of the total 
voltage acting in the shunt circuit as if О were the only 
current. flowing through the non-iaductive resistance, and 
tren remembering that p, is to this total voltage ав r is to 
RTT ＋ p. __ 
In other words, the observed values of Dis must be 


may be much less than that in the 


multiplied by ~~" to obtain the real vector sum and 
difference of R c and & v. PM 

It is important to notice that change in the speoifio resist- 
ance of the hot wires, due to the heating, does not enter in ; 


r is only involved in the expression (ey and as 


we shall see later, this is a factor of only 1 or 2 per cent. at 
most, во that an increase in the value of r of 1 or 2 per cent. 
does not affect the result in the very le ast. | | 

‚ The method here described, as will be seen, includes either 
the loss in the transformer or in the non-inductive resistance 


‚ according as the former is connected in front of or behind 


the latter, just as the measurement with a two-coil wattmeter 
includes either the lœs in the main current coil or in the 
sbuntoironit. _ А | ii 

It is preferable to include the transformer loss as this 
resistance ; moreover, for 
given voltages and fre quenoies the loss may be known and 
tabulated, and hence corrected for. This ir, of course, only 
гесеввагу where measurements of small quantities of power 
are being made. 

The above method is applicable to measurements at bigh 
voltages just as well as for low, for example, the total logs in 
the whole arrangement when meking a measurement ор a 
5,000-yolt circuit might be arranged во as not to exceed the 
power required by а 16-C. P. lamp. VM 
If at any time a fresh calibration be required, it is only 
necessary to compare each instrument with a standard vok- 


meter employing for the current source a couple of accumu- 
lator cells. P 


Investigating the method here desoribed on the lines laid 
down we see that the only error which comes in at all is that 
due to observation. Owing to the facts that the instrament 


is онуна dead-beat, that the scale is practically «qui- 
| , 


, and with the help of the stop devioe, by which 
needles can be fixed at any time, the error of observation 
may fairly be said to be reduced to something uuder twice 


the error of observation of any ordinary dead-beat instru- 


ment. The range of the instrument may also be made as great 
as one pleases, for by arranging for various non-inductive 
resistances of different values, and by making a high tension 
transformer with a number of ue ien on the secondary, 
the same instrument may be with equal accuracy for 
large and small power measurements, and under any con- 
ditions of voltage, frequency, &c. 

Before conclading this article it will be as well to append 


& few data referring to the arrangement shown in fig. 4. 


` The data of the transformer are those taken from а one- 
arc lamp transformer, and though, of course, absurdly large 
for the case in point, will serve to demonstrate the small 
losses in the whole arrangement, even when making measure- 
ments in high potential circuits. 


В = 0:198 ohms. 
T= 16 4 97 
p= 90008 „ 


Factor or numeric by wbich the constant of the instru- 
ment as obtained from the vector diagram (fig. 1) must be 
multiplied, because R + р ія not negligible with respect to 


ғ = 1023. : s | 
^. Voltage necessary to produce maximum deflection of 
D = 88. 
Volts primary = 2,800. | | 
Volta secondary = 1°7, P 
Resistance of primary of transformer = 137 ohms. 
Primary current, ‘0202 ampere. | 


Eddy current, bysteresis, and primary copper loss = 23.7 
waits.  . ин : pu ms | 
2condary loss = 34 watte, | 
Lag of secondary E. M. F. behind supply E. M. F. ав obtained 
{төш total loss and magnetising current = 04. 
Maximum power capable of being read = 28 kw. 
Total loss in whole arrangement = 87 watts. 
Deduction from observed value of watts, because loss in 
transformer is included = poth per cent. | 
As a practical example on the use of the combined instru- 


х 


. ment, two measurementa аге given below : (a) where the load 
. Qonsisted of incandescent lamps; (b) where it was the com- 


bined loss of two transformers on open circuit. 
D 


812 


THE ELECTRICAL REVIEW. Гуо. 43. No. 1,007, Оисимвив 2, 1896. 


kv D, 7 
185 3:35 035 (a) | 
1:87 3:28 124 (b) 
The constant as wattmeter was 74 8. 

» m „ ammeter was 5'23. 
„ 5 voltmeter was 57 06. 


5 „ 

Hence. the following: — 
Amperes. Volts. Watts. оет anda 

7 89 105:8 830 . 10 833 e 

8 55 107:0 690 0:75 692 b 

The loss in the transformer amounted to only 4 watts or 
i pr cent. of power measured. : 

t is interesting to see how the diagrams for the above 


cases would turn out. 
_ In the first case since the load is non-inductive, we have 
D, equals the sum of c R and + v, while р, equals the differ- 


ча. 5. 


ence between them. In the second case let о A, fig. 5, repre- 
sent the voltage D,; from the end, o, strike off a circle of 
radius equal to c В, and from the other extremity a circle of 
radius equal to Бү. If B be the middle point of the line, 


о a, the length, c B D, will represent D., and the angle, ф, the 
power factor. 


ELEOTRIO WAVE DETECTORS. 


THE receiver in every system of telegraphy by electric waves 
must contain a device of great sensibility for detecting 
electric waves. The coherer has been almost exclusively 
used for this purpose, but many other devices are known b 
which the presence of electric waves can be detected. 

classification of these devices bas been made by Dr. 
Pochettino, which will be found in Z'Klettricista, September, 
1898. This classification, with tome explanatory notes, is 
given below. ; 

I.—DETECTORS WITH SPARKS. 


Luminous Effects at Ordinary Pressures.— (1) The 
rezonator of Hertz. (2) Rigbi's mirror; the spark plays 
on a glass plate between the edges of a microscopic 
slit made with a diamond point in a coating of silver 
deposited on the glass plate. Tke sensitiveness of this 
detector is extraordinary, the parks passing over the 
surface of a dielectric across а microscopic spark gap. Af 
reduced pressures.—A Geissler tub» is intercalated in the 
circuit of a resonator, and is illnminated under the action of 
the electric waves. An incandescent lamp with a broken 
filament may also be employed, the spark playing at the 
point of rupture. | 

Chemical Effects: Explosive Medium.—The spark is made 
to play ina mixture of hydrogen and chlorine, or of hydrogen 
&nd oxygen. ME 

Payer Sensitised with Iodide of Potassium.—The spark is 
made to play close to a sheet of paper coated with starch and 
iodide of potassium ; the well-known blue colour due to the 
liberation of iodine is produced. 

Jonisation of the Air: at Ordinary Pressure.— (1) The 
ionisation of air, and the consequent reduction of its 
resistance, is utilised to ring an electric bell. (2) The 
game arrangement may be connected up in circuit with an 
electroscope and pile. (3) A condenser and telephone has 
been used by Birkeland. The condenser was connected in 
shunt with the spark gap of a rectangular Hertz resonator. 
The two coatings of the condenser were connected to the 
telephone which distinctly indicated the passage of each spark. 
At Reduced Pressures.—(1) Zehnder's tube with accumu- 
lators (2) Zehnder's tube with ауре and electroscope. 
The Zehnder's tube has four electrodes, of whicb two are 


connected to a resonator, and two, arranged at right angles, 
are connected to a battery of accumulators, or to a dry pile 
and an electroscope ; at the moment when the tube is under 
the influence of the electric waves, it is il'uminated, or the 
electrosoope diverges. (8) Righi's tube; this tube is so 
arranged that the electrodes, when struck by electric waves, 
establish two conducting circuits, which may be used as an 
electric circuit to actuate an indicator. 


II.—DETECTORS WITHOUT SPARKS. 

Physiological Effects.—Ritter’s experiment indicating to а 
large audience the presence of electric waves by the con- 
tractions of a prepared frog, after Galvani. 

Ponderomotive Effects ——(1) Electrostatic effects (experi- 
ments of Blyth and Franke). (2) Electro-magnetic (e- 
periments of Hertz). 

Magnetic Effects.—(Experiments of Rutherford). 

Thermal Effects. — (1) Dilatometer (experiments of 
Gregory). 8 Bolometer (experiments of Rubens). (3) 
Thermopile (experiments of Klemeneik and Lebedew). 

Diminution of the Resistance of Contact (coherers, radio- 
conductora).—(1) Metallic contact. (2) Network. (3) 
Tubes of filings. These last arrangements are due to 
Calzecehi, Branly, Lodge, Popoff, and Marconi. 


THE KR LAW IN AMERICA. 


THE Electrical Engineer of October 27th contains an article 
by Mr. A. E. Dobbs on the K R law, in which an example is 
cited of telephonic communication over a line from Boston 
to Omaha, the circnit having a К Б of 400,000. Bat as 
Mr. Dobbs has taken the resistance and capacity of the 
whole loop instead of that of one line only, as is done in 
England, the K R of the Boston Omaha line would be 
100,000 aceording to English practice. 

This is still a high value of a К R, and is given as 
disproving the K R law. 

The propounders of the К R law gave & rule where no 
guide previously existed, and probably they were fully aware 
that the law would require amplifying or even amending аз 
greater experience was gained. Воб up to the present no one 
has eucceeded in supplying a better rule. 

The article says :— | 

* Lately, however, our English friends have digoovered— 
what we knew long before—namely, that the lines could be 
cleared of the static charge, by increasing the self-induction 
and leakage. They place their wires 17 inches apart, while 
ours do not exceed 12, leaving a larger self-induction factor 
in опг favour. Then our bridging bells, also, increase this 
factor, and also provide a path for the escape of the static 
induction between the wires themselves, which шву be 
roughly taken at half the earth induction.” 

To those English engineers who have had to send men 


over lines to remove occasional twigs, and even cobwebs, to 


prevent overhearing, it will be news that leakage improves 
telephonic working. | 

In England all relays, indicators, &c., have been placed 
across the loop to remove their inductance from the main 
circuit. In that position they are a lesser evil, but it 
would be too much to hope that they facilitate speaking. 
For if bridging coils afford a path for the static charge, 
that is, if they cut down the end of a wave, would they 
not also cut down the beginning of a wave, would they 
not even cut down the middle of a wave? 

It has often been stated that a leaky telegraph wire works 
better than a sound one, but there is not a single authentic 
case on record that that is so; while Post Office reco:ds 
would show a multitude of cases where automatic speed has 
been reduced owing to low insulation. | 

The article ваув: “This balancing the static capacity with 
the mutual self-induction is a fine art, and building the New 
York and Chicago line required the best engineering talent 
of the American Telegraph and Telephone Company to over- 
come some of the difficulties encountered.” 

It would be interesting to know how the best engineering 
talent of America balanced the static capacity with the 
mutual self-induction, whatever that is. 
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The article is illustrated with an ordinary mica lightning 
protector, and it states that while the protector affords no 
path"to the telephonic currents, “ that it offers bat very little 
obstruction against the static discharges, and as every station 
is equipped. with these, it wil? be seen that the static 
instead of being increased with the length of the line, 
becomes materially reduced, во that it amounts to simply 
that which gathers between stations.” 

This is certainly a novel theory. It has hitherto been 
thought ‘that a static c cannot have a greater E.M.F. 
than the current that produces it. 

The Americans are not the on people who confound static 
баро with static charge, and something similar to the 
following may be found in English prints: Another factor 
in reducing the static capacity, is that of having regular 
leaks to ground, with a resistance high enough to prevent 
any grid loss of current.” No doubt we shall soon all 
know that electrostatic capacity depends upon the dimensions 
and positions of conductors only, and upon no other thing. 
The static capacity is no more reduced by a leak than is a 
pint measure made less than a pint by having a hole in it. 


THE MANUFACTURE OF THE LANGDON- 
DAVIES MOTOR. 


WE have not only given from time to time in these columns 
the principal features of the Langdon-Davies motor, but 
some of its performances have been also recorded. It is 
apparent, from the article which precedes this, that the actual 
use of single-phase motors is increasing very rapidly. As a 


— ағ 


A 25-H.P. Lanapox-Daviks Мотов 


matter of fuct, there are few alternating systems in this 
country on which there are not tome; the Langdon- 
Davies Company claim that they have motors on more than 
30 alternating. circuits, and that at any rate shows 
somebody has: sufficiert courage to adopt them. Тһе 
alternating current motor has been a much malig ned 
machine, and it is not to be wondered at, but it would be 
futile to deny that there are machines now on the market 


which are practical enongh for ordinary work. We are not 


going to say it has reached anywhere near the degree of 
perfection possesxe 1 by the continuous current motor, but it has 
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some very excellent qualities, and if engineers were to accord 
to it a little more confidence it would not be entirely mis- 
placed. One of the first things hurled at a person who 


-am — — 


advocates alternatiog single-phase motors is the power factor, 
this is then followed by the remark that they are impracticable 
in moderate sizes. The power factor is ually finding its 
own level, and when it is mentioned that motors up to 25 
H.P. are being sold, it is apparent that this company’s 
single-phase motor is out of its swaddling clothes. 

Some days ago we had the pleasure of visiting the first 
factory in this country entirely devoted to the making of 
single-phase motors, for in all fairnegs that remark can be 
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applied to the works of the Langdon-Davies Electric Motor 
Company in Southwark Street. The factory is divided into 
віх floors; in the bisement the heavy work is carried on, 
and here are arranged the lathes and a variety of machine 
tools. It із of some interest to learn that the whole of the 
shafting and machines in this shop—indeed, throughout the 
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position, these are filled with molten type metal, which 
effectually keys the stator and frame together. The top 
floor is devoted to pattern making, the whole of the wood 
working machinery being driven from a 4 H.P. electric 
motor. A Waygood gcods lift gives access to each floor, 
and is operated by means of an alternating current motor. 
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works, are driven by Langdon-Davies motors ; moreover, the 
requisite electrical energy is obtained from the mains of the 
London Electric Supply Company. A 6-B.H.P. motor drives 

the principal shafting 1n the machine shop, while a 8-B.H.P. 
drives another portion, ard, in addition, a 14 feet bed lathe. 
Above the offices, which are on the ground floor, is 


A tour through the shops of the Langdon-Davies Company 
convinces one that the manufacture of alternating current 
motora is being conducted on a large scale, and we trust 
that the vigorous policy of the company will achieve а 
pate commensurate with the efforts that are being put 
0 


Lamapom-Davizs A. O. Moron DRIVING DYNAMO. 


the winding shop, where a considerable number of 
men and boys were winding various size rotors and 
stators. The next floor is devoted entirely to testing, and 
bere every motor goes through a trial run before it is sent 
out. A correct record of the power given, with the amount 
of electric energy absorbed, is made. Still ascending, we 
reach the fittings shops, where the parts are put together. 
The stator is secured in its frame in a neat manner; in 
the frame are grooves, and when the stator is placed in 


P « 


American Trusts.—In a brief article giving more light 
on American trusts, the Daily Chronicle says that they have 
long been a public scandal, but in spite of the Anti-Trust 
law they continue to grow, and their present capital amounts 
nearly £541,000,000. Of tbis sum, over 60 millions sterling 
is sunk iu electrical combinations, and about 12 millions 
sterling represents the capital of the telephone trust, which 
controls, ће lines of the United States ugh praotically 
five companies. 


. eſ— 
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REVIEWS. 


Elektricitit direct aus Kohle. Ву ETIENNS DE FODOR., 
Wien, Pest, Leipzig: A. Hartleben’s Verlag. 


` This volume forms one of the latest additions to Hartle- 
ben’s well-known electro-technical library, and comprises a 
very complete account of all that has been done and written 
on the interesting subject of the direct production of elec- 
tricity from coal. This has been a dream of the electrician 
for many а day, and many announcements have been made 
of the successful solution of the problem; but, unfortunately, 
these inventions have not got further than the laboratory. 
The problem seems to be extremely difficult, if not insoluble. 
We do not yet know enough of molecular physics, and the 
relation of electricity to the atom to compel the potential 
energy of the chemical affinity of carbon to convert itself 
into an orderly electrical current. De Fodor divides his work 
into (1) a history of the use of carbon iu voltaic batteries; 
(2) carbon elements in fused electrolytes; (8) elements with 
two metal electrodes in a fused electrolyte; (4) carbonic 
oxide elements; (5) the transformation of heat into elec- 
tricity, as in the thermo-slectric battery; (6) the transfor- 
mation of chemical energy into electricity. Borchers's, 
Jacques's, and other recent attempts to throw our present 
central station plant-on the scrap heap are described in full 
detail; in the latter case a great part of Reed’s criticism is 
T verbatim. If there is any fault to find with De 
odor's monograph, it is that the material has been but im- 
perfectly digested and assimilated—quotation marks are 
somewhat too prominent on his pages. It will form, how- 
ever, useful interesting reading to those who pro to 
seek after this valuable and deeply hidden secret of Nature. 


The Interpretation of Mathematical Formule. By Epwin 
J. Houston, Ph.D. (Princeton) and Arthur E. 
KENNELLY, Sc.D. London: Swan, Sonnenschein & Co., 
Limited. 

Algebra Made Easy. By the same authors and publishers, 

Electricity Made Easy. By the same authora and publishers. 


These three books are not serious contributions to know- 
ledge, nor do we think there can be any large class of persons 
to whom they will be useful. The first and second are 
intended to enable a totally inexpert reader to follow 
intelligently statements in mathematical symbols found in 
electrical text-books and treatises. Sach an aim can only be 
delusive. The preface to the first book explains that the 
authors desire by this little work to show a certain common 
~ idea to be fallacious; the idea being that mathematical 
training is essential to understanding the results of applied 
mathematics. The proposition is hardly worth discussion. 

The third book is designed to give a non-technical reader 
clear ideas as to the use and construction of ordinary electrical 
appliances, such as lamps, switches and meters. The 
descriptions are clear and easy, and the book is liberally 
illustrated. The first chapter opens with a careful description, 
admirably illustrated, of the mode in which an electrician 
employs a “spigot” and “faucet” to turn water into a sink 
in which he is about to wash bimself. The sink is of a 
particularly handsome desiga, and is furnished with two taps, 
marked respectively S Е and S' F, like the regulator of a 
watch, so that the reader can make no mistake. The authors 
let the ambitious student down very gently, and are careful 
throughout not to discourage him by severe mental strain. 


This work can be safely trusted in the hands of the young 


person. 


Archives of the Röntgen Ray, August, 1898. The Redman 
Pablishing Company, 129, Shaftesbury Avenue, Cam- 
bridge Circus, W.C. 

American X Ray Journal, August, 1898, &o. American 

X Ray Pablishing Company, St. Louis. 


This number of the Archives of the Röntgen Ray con- 
tains several valuable papers read before the Róntgen Society, 
notes and abstracts from various sources, and a capital set 
of reproductions from Róntgen photographs. Among the 
_, Papers are one by Mr. Apps on the “ New Induction Coil," 


of Mesars. Rochefort and Wydts, as described iu the ELEC- 
TRICAL REvIEW, February 4th, 1898. Upon au abstract of 


Mr. Apps's paper we have already made some critical remarks 


(see ELECTRICAL REVIEW, Vol xlii., p. 782), and after read- 
ing his full paper we do not see any reason for altering the 
opinion then expressed. The Rochefort-Wydts coil has 
since been exhibited at the Royal Society by Messrs. Watson 
and Sons, thouzh we have not heard with what success it 
has been used in the laboratory. Dr. Macintyre’s paper on 


. * Qontact Breakers” is somewhat unsatisfactory, owing 
_ chiefly to the fact that the illustrations thrown on the screen 


when the paper was read are not reproduced iu the report. 
We find it hop:less to get any clear notion of Dr. Macintyre's 
new contact breaker from this report. There appears, from 
the paper and the discussion, to be a lamentable ignorance 


: of the theory of the induction coil, even among those who are 


reckoned experts in its construction and use. A collection 
of his a яши - contributions to Róntgenrayology is given 
here by Mr. T. C. Porter in a very convenient form. 

The American X Ray Journal is written in a somewhat 
lighter style than its contsmporary on tbis side, but yet 
contains no less valuable information. We notice iu this 
number a paper by S. H. Monell on the state of X ray prac- 
tice in London, and a comparison with the practice ia 
America, of which he is one of the leading exponents. He 
appears to think we are deficient in “all-round” men on 
this side—zach operator is acquainted only with one small 
branch of the subject. Dr. Bleyer propouuds a curious 
theory about X ray burns, namely, that they are due to 
zymotic germs oarried into the skia by the Röntgen raye. 

here germs generate poisons, which pass into the circulation. 
The best cure for these burns be finds to із a hair of the 
dog that bit him, namely, electro'ysis of the part affected by 
а cur:ent of moderate voltage. We can commend this 
American X Ray Journal to all workers with the X ray. 


First Stage Inorganic Chemistry (Practical) for the 
Elementury Examination of the Science and Art Depart- 
ment. By FREDERICK Bippow, D. Se., Pn. D. London: 
W. B. Clive, University Correspondence College Press, 
18, Booksellers’ Row, Strand, W. d. 18. 


This is the latest issue in * The Organised Scienoe Series,” 
which the Univereity Correspondence College Press is pub- 
lishing under the general editorship of Mr. William Briggs, 
M.A., and is quite equal in merit to those other little hand- 
books from the same source which we have already favour- - 
ably reviewed. There is a great difference between a thesis 
on chemistry by some great exponent of the science and a 
hand-book compiled by an expert in the art of teaching for 
the purpose of aiding the reader to pass examinations. This 
is undoubtedly the object of the books which are issucd ia 
“ The Organised Science Series, and whatever views we 
may hold regarding the examination-wallah, we are 
bound to admit that these books which are primarily 
intended for his needs do not miss their mark. The matter 
in the little hand-book before us is well arranged according 
to an intelligent system, and the explanations are lucid and 
concise. We have tested some of the instructions for making 
certain of the more complicated experiments, and find them 
accurate and clearly put. We do not imagine that any 
student, however earnest, will rise to any greatness who 
learns all his practical work out of books: we think the 
German system of teaching the better, and our opinion is 
justified by the results. But as an aid to tbe student when 
he cannot consult bis master this book is excellently 
designed. | | 


A Pocket Electrical Dictionary of Electrical Words, Terms, 
and Phrases. Fourth Edition. Ву Epwin J. Houston, 
Ph.D. (Princeton). London: Swan, Sonnenschein and 
Co., Limited. | 
A very handy and comprehensive collection of electrical 

words. We have examined a considerable number of the 

explanations of terms, and they appear to be as satisfactory 
as the limits of space permit. We notice billion is used to 
represent 10? and trillion 10?. Usage on this point seems 
to differ. Dr. Houston’s practice corresponds with the 

French, while Encycl. Britt.” gives billion as 1012, #.¢., the 

square of a million; and trillion as the cube of a million. 
his corresponds with the practice that we learnt at school, 
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HIGH SPEED COMPOUND VERTICAL 
ENGINE. 


THE accompanying illustration is that of a high speed engine 
for central station electric lighting or transmission of power, 
manufactured by Messrs. W. Н. Allen, Son & Co., of 
Bedford. 

The engine is of the three-crank double-acting compound 
vertical type, capable of indicating 550 horse-power when 
running at a speed of 300 revolutions per minute, and sup- 
plied} with steam at a pressure of 126 lbs. on tbe square inch 
at the engine stop valve and non-cordensing. The cranks 
are placediat cqual angles of 120°, and the adoption of the 
three lines of working parts injithis and similar engines for 


pressure maintained is about, 15 lbs. per square inch, which 
serves to flood the working surfaces with oil when the pres- 
sure is relieved on the up and down strokes, so that when 
the pressure is again restored, a film of oil is interposed 
between the bearing surfaces. 

The cylinders are mounted on a cast-iron trunk with inter- 
mediate distance pieces. The piston and valve rods pass 
through glands in the top nf bottom of these distance 


pieces, so that in the first place oil cannot pass up into the 
cylinders and so work into the boilers if the engine is con- 
densing, and in the second place, water cannot enter into the 
trunk chamber and gradually wash out the oil. The trunk 
is fitted with three hinged doors at the front and two doors 
at the back, so that eas 
interior. 


access can be obtained to the 
The whole of the working parts are of Siemens- 


central station work has been brought about by the necessity 
for an extremely even turning moment when they are used 
for parallel working of alternators. This design has further 
pons to be accompanied by other incidental advantages, 

th to the manufacturer and user. The three pairs of com- 
pound cylinders (each pair arranged at tandem, 12 inches and 
21 inches diameter х 10} inches stroke), with their working 
p nane ам similar to one another, the wear of the 

rings throughout the engine remains perfectly uniform 
under all conditions of load, and no question of securing the 
proper proportion of work between a high pressure and low 
pressure cylinder, when placed side by side, arises. The 
smaller size of the parts also enables a high speed to be main- 
tained, and makes the dynamo proportionately more econo- 
mical. The system of lubrication is that which of recent 
years has found great favour with central station engineers, 
the oil being forced by a pump driven from eccentrics on the 
crankshaft through a series of pipes to each journal. The 


Martin steel, capable of withstanding a tensile stress of 28 
to 32 tons per square inch, with an elongation of 27 per 
cent. in 2 inches, The pins for crossheads are of a special 
steel, which is chosen for its suitability for case-hardening 
without becoming too brittle. The valves are of the piston 
type strung on a rod with suitable distance pieces and with a 
powerful spring at the top so as to allow a certain amount 
of flexibility. Each set of valves can be withdrawn and 
examined by removing the valve cover on the high pressure 
cylinder. Each pair of high and low pressure cylinders 
with their valves is bored out after they are fixed and bolted 
together, so that when finished the cylinders and valves are 
true and in line. The pistons are made of wrough 

and are fitted with Rowan’s pa piston MOON À 
sensitive governor acting on the throttle valve org а 
levers controls the speed of the аго во that t 
momentary increase in speed when the whole load is thrown 
off does not exceed 10 per cent., the rise in speed from full 
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load to no load being from 2 percent. to 3 per cent. of the 


full load This size of engine is suitable for a 350 
kilowatt dynamo, and has been supplied both for electric 


lighting work with single-phase alternator, and for electrio 
transmission of power with a three-phase alternator. The 
steam consumption at full load is 214 Ibs. per I.H.P.-hour 
when non-condensing, and 18 lbs. per B.H.P.-hour when 
condensing. 


THE PROBLEMS OF THE DISTRIBUTION OF 
ELECTRICITY IN OUR GREAT CITIES. 


ACCORDING to Electricity (New York) of October 12th, the 
electrical engineers of that city are somewhat excited with 
regard to the promotion of the New York Gas, Electric Light, 
Heat, and Power Company, a com registered on October 
8rd, with a capital of £5,208,000. It is believed that this 
company has been based upon a combination of existing 
companies, since it is known that one of the chief objects of 
the new pnr е. be the distribution of electricity for use 
in New York. The Metropolitan Traction Oompany, whose 
cable system of working their lines is now in process of 


transformation to admit of electrical traction, is one of the 


companies which it is expected will be taken over; and the 
conduits which are now being laid for the electric cables 
in Broadway, are much more numerous than the traffic would 
seem to demand. 

This fact is taken as an indication that a portion of the 
number will be used for lighting and general distribution 
purposes, and if this is the case, the “combine” will not be 
without its advantages. When London has reached that 
stage of electrical development already arrived at by New 
York, and electric street сагв e with energy from 
underground cables,” run through all the outlying districts 
of the metropolis, acting as feeders to the underground 
railways that connect the 5 of the central zone, 
Londoners may be inolined to hail with satisfaction any com- 
bination which lessens the number of separate companies 
interested in the service mains below the surface of their 
streets. We suffer many things already in the metropolis 
from the frequency of the interruptions to street traffic due 
to the laying or repairs of the water, or electric lighting 
mains; and the amount of bad 
City men in the course of one year, attributable to this 
cause, is something too awful to contemplate. When to 
electric lighting mains are added electric power mains, 
hydraulic power mains, telegraph and telephone wires, the 
exasperation of Londoners from delays of this kind 
will probably reach a pos which can no longer 
find relief in language—however bad—and action of 
some kind will be demanded to render the breaking of the 
road surface less frequent. Only two solutions of the diffi- 
culty seem possible, Either a combination of electrical 
interests must be permitted to occur, and all distribution of 
electric current in an given area be thus placed in the hands 
of one company, or the local authorities must build subways 
in the main thoroughfares, and charge rent from the various 
gas, water, telograph, telephone, electric light and electrical 
рт companies who use them for their service mains. Tho 

plan is that which will probably be adopted in the 
model city of the future. The convenience and rapidity 
with which faults сап be detected, or repairs effected, with 
such a system, without any obstruction to the street traffic, 
M Sparen and now that such a complex network of wires 
pipes runs below the streets of our towns and cities, 

the Галеон from the various companies for rent would рго- 
bably cover the interest on the initial outlay. But it is 
necessary to look ahead, and the action of the Metropolitan 
Traction Company, of New York, in layi g a much larger 
number of cables than its traffico demands, is not without its 
lessons for Londoners. 


— — — 


— = — — — — — ee 


* We surmise that, within the County Council area, the decision 
will be against the “ trolley." 


nguage used by hurried 


COMPARATIVE COSTS OF CABLE, ELECTRIC, 
AND HORSE TRAMWAYS IN 1895 AND 
1898. 


The following are the figures referred to in our leading 
columns :— 


Овіслао Отту КАДАУ Company, 1895. 


—— | Cable. Electric. Horse. 
Total operating e 8 | 
"erudi" PP 
Mileage in single track miles | 34 117 9 
о of operating expenses | 
to receipts ... rr oe | 4969% 40% 80:07 95 
Oar miles run ... oe 5 | 14,872,580 | 5,526,760 | 1,452,560 


MaTROPOLITAM STREET RalLwar Company, NEW YORK. 
12 months ending November, 1898. 


| Cable. 


. Electric. Horse. 
Ен 6 | Pence per Penoe per Pence per 
ki AERE car alle oar mile. car mile. 
Materials and labour on track | нин жш Nen 
Tube cleaners and oilers... 0 220 0:030 0 000 
cary aati. | 0065 | 000 | 00% 
Repairs of cable and labour... | 0880 0000 0-000 
Total 1:760 0 165 0:855 
Maintenance of. Eguipment,— 
Cars and vehicles ..: 0285 0:200 0 190 
Cable or electric equipment, | 
tools, cc... 0180 0:210 0 000 
| —— — — 
Total. 0465 0410 0:190 
— — — — 
Power. 
Repairs to steam plant 0 065 0 015 0:000 
»  » electric and cable 
pant. .. ... 0 050 0:005 0 000 
Напим and stable equipment 0:000 0:000 0 090 
orses, renewals, | 
ont, 46... 002 | 0235 3 075 
Engine and power service, 
VVV 0.815 0:000 
Water. . 0090 0040 0035 
Total 1 005 0 840 3:200 
Transportation.— | 
“ae NE ce ae sti 
car car 
expenses, &c. 3935 | 3075 4245 
| — — жыш 
General Expenses.— | 
Offices, clerks, damages, &c.... — 1035 | 0 6:0 | 0 935 
Total operating expenses 8:200 5 100 8 925 
Total car mileage... ... | 11,991,404 | 7,110,090 | 15,994,912 
Ratio of workiog expenses to 
receipts — ... EM wed. 417% 37:9% 65:32, 


BTANDARDISING STEAM ENGINES. 


Im raising the question of the proper proportion of the parts of an 
engine, the Engineers’ Club of Philadel bia got hold of a very 
difficult subject. Yoars ago when all engines were of the original 
beam type, there was a series of rules for the sizes of parts. The 
rules were based on some ay s Гый е 1 ош ао; T 
believe, they fairly correspon e general practice of the 
day. Such A set of rules was ob‘ained by the writer—in apprentice 
days—carefully copied into his pocket-book, and he has never used 
them 


Such rules never can be ly useful, certainly never bind- 
ing on the draughtsman. Practico and materials vary so quickly, 
and in the last 30 fs we have from the era of cast-iron 
main shafts to the far different ркт of to-day. 

Precedent is not a very safe gaide in steam engine design. Precedent 
was for years allowed far too much weight in the design of single 
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acting соате shafts. It resulted in such dimensions as ruined some 
of the first makers of high speed engines, and were a terrible nuisance 
to users, and we have known users of engines to demand shafts 
larger than the maximum of the builders, and to find very greet 
difficulty in getting them. Precedent, as exemplified in slow "es 
double acting engines, did not indicate tbat the shafts of some high 
speed single actiog engines required to be about six or seven times as 
strong torsionally as double acting engines of equal power. Thusa 


g 
2 inch shaft might require to be from 34 to 99 inches diameter to 


transmit an equal power when the engine became single acting. 
Engines for stationary purposes are so very variously harnessed to 
work, and their whole conditions differ so widely, that standardising 
must be very difficult. Makers vary so much in their choice of mate- 


rials, that.standardising would imply even a standard material for a. 


given part, and it is difficult to see how one could avoid a standard 
design, so that all makers would make exactly the same engine in the 
long ran, as now tube makers are supposed to make the same tube. 
There would be no room for improvement, exoept along the lines 
followed by Americans in car details, which are settled by discussion. 
We are apt to imagine that all that is possible is known of con- 
structive materials. The American bridge engineers were at ope time 
very confident on fibre stress and load calculation, and puffed ep 
their connected bridges as compared with English wasteful 
riveted structures. There was some basis for their ments, and 
very much was learned from American methods of calculation and 
construction for such carefully and most economically designed 
bridges, allowed each part to bear its intended load, and did not, 
g pin connected, allow surrounding parts to absorb excesses. 
Hence the rapid failures of floor beam connections, &c., which drew 
attention to the neglect of impact and reverse stresses, and gave proof 
to Wóhler's theory of stress action, theneglect of which by high speed 
engine builders has had so many disastrous results in broken shafts. 
The shallow man is apt to say that crankshafte are peculiarly weak, 
and he points to broken crank axles in locomotives, and tells you they 
cannot be made strong enough. This is because he does not 
recognise the whole of the stresses involved, nor does he 
realise that in & locomotive the space is limited rather than 
the desire to strengthen. Бо long as makers of stationary 
steam engines make different designs, they will, rightly or wrongly 
adopt different proportions. Different s are so very inter- 
dependent, tbat if oneis changed others must follow. Anapparently 
weak shaft at the bearings may run cool by virtue of a large middle 
diameter, for the shaft will not deflect. An ideal design of crank- 
shaft would start out first as a paraboloid structure to carry a heavy 


central load. The crank end would then be designed with a view to 
resist the torsion and bending steam stresses. A thin shell would be 
added at the central diameter for torsion strees, and the middle 
diameter would then be strong for both ben and torsion. This 
shell would be carried the full 


is the spindle to carry the bending stress to tbe inner edge of the 
beariogs, B is the piece of neck large enough to take the crank 
stresses; в is continued as a gradually reducing shell over the spindle, a. 
This shell, unloaded by any central load, will carry all the torsion stress, 
and the centre piece, a, would be unnecessary but for the fly-wheel. 
The point of the spindle, however, would possess no shearing resist- 
ance. To resist shear a second shell, o, is put on of a section 
to resist shear decreasing to nil at the centre. The maximum 
thickness of o must, for practical reasons, be continued, as р, over the 
neck, в, and an end, в, which must be larger in diameter than o, to 
avoid a crack forming at f, must be joined on to c. The dotted lines 
show further metal put on to bring the outline of the shaft to a prao- 
tical form for attachment of wheels or eccentrics, but if this final 
outline contain all the others the shaft will have a margin for defects 
or contingencies, and though it will be made a solid forging it will 
take care of the various stresses provided for by the detailed por- 
tions, and it will matter nothing to tbe designer which part takes 
care of the bending and which of the shearing or torsive stresses. 
In this respect the shaft resembles a solid riveted bridge, and it is 
stronger than if built up of carefully fitted central spindles and 
shells. It it should fail, however, it cannot so readily be discovered 
by what cause it failed. All that can be known is that the su 
of the stresses exceeded the sum of the sections. ! 


As a rule shafts fail at the necks. This does not necessarily 


mean that the shaft was too weak there, for it may have been cen- 
trally weak, and the undue deflection caused thereby may have 
caused the neck to become hot, and even a larger neck would become 
even hotter. An enlarged middle diameter might even enable the 
neck to be reduced with advantage. The synthetic design of a 
structure is a uecful study, in that it trains the mind to discover all 
the stresses, Ia the example given the designer is confronted with 


ding 
gth of the paraboloid at the proper. 
thickness to take the torsion stress all along. Thus in the figure, 4, 


two factors of prime importance :—The central weight which makes 
for deflection, and the very serious nature of crank-bending stresses 
which points to the necessity of three pert brasses dus СЕ там 
shaft neck close up to the crank boss. An omission is in the 
figure on purpose. The ; B, should be two-fold, a central part 
for torsion and an outer shell to resist bending. In pen | out this 
ір practice, it would be found that the part р, put on to fit against 
the part o, would probably be the part necessary for bending, and 
not added simply for constructive purposes. 

Practical experience has evolved large engine shafts almost ider- 
tical in thape with the form of our sketch. Departures from the 
form have often had bad results. We do not know that much atten- 
tion has ever been accorded to crankshafts beyond the necks, to which 
Rankine gave some attention. Middle diameters were entirely neg- 
lected until the advent of heavy drums and hot necks. These 
occurred because deflection threw all the load on the inside end of the 
bearings. This showed two faults: first, a too small middle diameter; 
and, secondly, an omission to incline the bearings inward to the same 
slope as the thaft. This led to the use of swivelling bearings by 
Hick Hargreaves for selt-adjustment. 

The resistance of steel to the various stresses of bending, shearing, 
and torsion is so various, that the individual treatment of every stress 
is proper and correct. Their treatment, as a whole, can be empirical 

y, and blinds one to the true state of things. 


FEED WATER HEATERS. 


Tum importance of feed heating is so great that one wonders to note 
the tone of argument which is em 7 in Mr. Halliday's recent 
per before the Institute of Marine Engineers. No steam plant of 


over the plates and abstracting heat better from the gases. 
In feed heating by waste the heat lost by the 
the entire gain, but it did not, however, show the gain durability 
Of boilers. In feed h by steam taken from the L.P. or other 
receivers, the gain might and prcbably was, increased by the 
better heat absorption of the boiler. It was rather a platitude to tell 
his hearers that there was a saving by usipg a waste gases feed heater, 
or to argue that there was a saving. e subject is past argument 
at this day. As between а feed at 50° and 212, the economy is 17 
per cent. Mr. Halliday talks of trials: made to ascertain if 
Advantage was gained by а hot feed, and details the observations 
e 


More to the point were statements that economy followed on more 
rapid water movement. As between velocities of 01 and 0'3 metre 
per second, the rate of increase cf transmission rose rapidly, and lees 
so when the speed rose from 0'1 to 1'1 metre, but there was still a 
rise in efficiency. Mr. Yarrow had split his boilers into two, a 
ing | i engineers oa 10 ta ot м vali] divided 

out stationary ' plans, who have for years 
their boilers into two parts, and it is in struggling against 
that water-tube boiler peoplo make tho mistake of thinkiog they can 
get round Nature by using tubular boilers. Of course, they cannot. 
The amount of evaporation of a water-tube boiler cannot be such 
that the back down comer tubes are much lower in temperature than 
the boiler generally. If they really are, as claimed, so much colder, 
QN 5 rapid circulation be claimed which would instantly alter 


fact 
Mr. Halliday evidently wished to lay stress upon the im ce 
of circulation in promotin 


5 


than it was in the days of lower steam pressures. 

were abolished, the indicator diagram of the low pressure cylinder 
would often be very small, and we are inclined to doubt the economy 
of high pressure (i. e., non-condensing) working, even where steam 
pressures are bigh. 

Practically condensing means working to a lower limit of tem 

by about 100°. Even steam at 295 lbs. boiler pressure has only 881° 
of absolute temperature. To exhaust at 220° or 120° implies a lower 
limit either 711° or 611°. The usual efficiency equation would show 
a nominal difference as between 0:193 and 0 306. In other words, the 
condensing engine should be fully 50 per cent. more efficient asa heat 
engine; or with a boiler pressure of only. 100 lbs., the nominal 
efficiency of a condensing engine would be 0:235, or considerably 
above that of a non-condensing engine with boiler pressure 295 lbs. 
Obviously the theoretical efficiency is not fully secured in any case, 
but the figures will be sufficient to show that condensation cannot 
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lightly be thrown away. There is so much heat in the exhaust steam 
that only a email рео of it сап be utilised in feed heating. Ia 
manufacturing industries where much heat is required it is often the 
case that engines are worked condensing that would be far better 
employed exhausting to the water tanks in place of much live steam 
being employed in water heating. But this is an entirely different 
matter and on board ship cannot apply. Those who argue for sup- 
pressing the condenser are apt to simply compare the ratio of the 
vacuum, say, 12 lbs., with the old-fashioned pressure of 60 10з., and 
again with the newer pressures of 200 lbs. In one case the ratio is a 
fifth; in the other about a sixteenth. Ergo, economy by condensing 
only about five-sixtecnths what it was in the old days. But in the 


formula a2” the value of 100° is not so seriously different for 


1 
a wide range of temperatare absolute. 

Condensing may bs more important for low pressures of steam, but 
there is not the serious difference that a superficial consideration of 
pressure ratios would indicate. We have sometimes thought that a 
good deal of complication and weight might be saved and very little 
economy sacrificed by the use on board ship of the ejector condenser, 
ela should work well with the unlimited water sapply available 

668. 2 


THE ELECTRICAL ENGINEERS RE. 
(VOLUNTEERS). 


13, Victoria Street, B. W. 
REGIMENTAL ORDERS. 
Тив following promotions are made: — | 


Regt Rank. | 


| , 
Name. Promotion. | Date. 
| Ji ĩͤ K 
| | | 1 1898, 
20 'Bapper Е. Rorke 4 | To be Querter- Nov. 1 
| | ' Master-Bergt. | 
| EXE 
14 Sapper Н. W. Jessup. . . To be Sergeant. Nov. 1 
28 n J. H. 8. Phillips c n А » 1 
94 » W. 8. Entwistle TIT 97 ` | 90 1 
27 » в Bann.. eee ees » | [1] 2 
65 » Т. Brown »" | » 2 
21 as L. Birks ss 8 009 „ 9 
"9 „ F. F. Lister : s ac d 
104 - » A Chariton wee Sen | » * 3 
$44 „ C. H. Warren зи " „ 4 
„ JH. Field | " н 5 
117 s: H. F. Bigge | i „ 5 
49 ЕТ | a. A. Poynton eee — | " m 7 
44 | » ‚ B. B. Marshall ... eae | н | n 8 
| 
62 Варрег B.Pontifex .. . To be Corporal Nov. 8 
25 n | Н. Н. Bicker Caarten ... | » » 9 
35 | " A. P. Evans ee vė " н 9 
38 ` $4 H. Hamilton sw ” | » 9 
59 " P. W. Dalton eos eee 90 | » 9 
61 | „ | E. G. Sheppard oes ” | » 9 
„i „ TI. Stone. „ 10 
29 ii E. E. Wiltshire... ies " | ww» 11 
71 | „ E. V. Watson : n” » 11 
109 | »9 H. Walker eee ' ?? | н 11 
119 | » A. Н.І. Graham n » 11 
190 | 70 i T. О. Mullings sue А " | » 11 
42 " | W. G. Webb sus э | " 12 
40 je. i R. ¥. Carpenter... п | » 14 
By order, 


(Bigned) D. BRADY, Captain, R.E, 
Adjutant Electrical Engineers, R.E. (Vole.) 
November. 29th, 1898. 


Fa er — 


LONDON COUNTY COUNCIL. 


Ox the reception of the report of the Highways Committee, at the 
weekly meeting of the County Oouncil on Tuesday, Mr. Phillimore 
asked the chairman whether it was а fact that tbe Postmaster- 
General pet зева to grant а telephone license to the Corporation 


of 

Colonel Fonp inquired whether the Postmaster-General bad 
Tied to tho last letter forwarded by the County Council, and 
Whether itgwas correct that a license to establish a telephone system 
in Bedford had been refused. 

In reply to the questions, Mr. J. W. BENN expressed the belief 
that а license had been granted to Huddersfield, and been declined in 
the case of Bedford. With regard to the representations made by 
the Council, no further communication on the subject had been 
received from the Postmaster-General Ав to the question of work- 

the tramways, raised by Mr. Boulnois, the speaker stated that 


' their 


the committee would hardly be able to report upon the subject until 
they had received the advice cf the chief officer who bad been 


appointed that day. 
The Finance Committee having considered sn application 
from the Battersea Ves or sanction to borrow £8,541 for the 
urchase of property for the extension of tbeir electric light station. 
e p оар two lots put at £2,200 and £791 respectively, 
and vacant placed at £5,550. On this point the Committee 
вау :—" Ucder the circumstances of the case, the Council's valuer 
agrees that the amounts of the first two iteme, although in his 
opinion higb, may be sanctioned. He cannot advise that a like 
sanction should be given in full to the amount (£5,550) paid for the 
vacant land. The Vestry have explained that, as the land in question 
was the only land available for the extension of the electric lighting 
station, they were practically compelled to submit to any terms which 
the owner might dictate, in order to obtain possession of the site. 
Tbe valuer, however, is unable to recommend the Council to sanction 
the borrowirg of more than £2,700, and even this he considers a very 
high figure, in respect of this item. The Vestry do not appear to 
have taken any steps for obtaining compulsory power to acquire the 
property, and we do not think that the Council would be justified in 
sanctioning the borrowing of a larger sum than that. specified by the 
Council's valuer." 

The Oommittee therefore recommended that the sanction of the 
Oouncil be given to the borrowing by the Vestry of £5,6)0 towarda 
defraying the cost of purchase of certain property for the purpose of 
the extension of the electric lighting station, at £3 2s. 6d. per cent. 
per annum, and the principal being repaid by equal annual instalments 
within a period of 60 years from the date of the loan. An attempt 
was made to get the recommendation referred back to the Committee 
for farther consideration, on the ground that it was unfair to treat 
the Vestry in this manner. This was, however, unsuccessful, and the 
report of the Committee was adopted. 


|, 


THE INSTITUTION OF ELEOTRICAL 
ENGINEERS. 


Tux adjourned discussion on Prof. S. P. Thompson's paper 
on ''Rotatory Converters was resumed on Thursday 
evening last week at the Institation of Electrical Eugineers. 
The speakers did not confine their remarks to the subject of 
the paper, but those who dealt with “convertere,” contri- 
buted some interesting and valuable information. 

Mr. Field, the first speaker, was perhaps the most experi- 
enced designer of “converters” present, and his remarks 
were listened to with attention. Не first amplified the des- 
cription given in the paper of the appliance illastrated in 
fig. 14, and stated that as actually constructed it differed in 
a few detaile, such as connections, from the form depicted. 
He proceeded to deal with the quetion of exciting currents, 
and the effect of excitation on the working of converters, 
and then referred to his experience with short circuite, one 
converter remaining in step, although a severe short came 
on the mains to which it and the cables were connected, after 
the short it came up doing its work well. But in this case 
the excitation was by a separate exciter, When motor- 
generators were used he had found that lagging took place, 
and the station shut itself down automatically, even five 
seconds of a short was more than sufficient. l 

Respecting heating at pole pieces, he mentioned that th 
Oerlikon converter had solid poles, while the Central London 
one had laminated poles. If the solid poles were uf ed, heat- 
ing at the tips would be found, while if laminated the 
machine hunted more or lees. Some particulars of methods to 
arrive at variable voltages and experience in parallel ranning 
followed, which cannot be abstracted without losing much of 
int but will repay perusal inthe Journal. Mr. Field 
that the tendency in design is to reduce polar air-gap 
and work with a “stiff, bristly field, terms which gave rise 
to some amusing references later in the discussion. . 

Mr. Swinburne followed in his lightest and most taking 
style, although he was not afraid to state that he had not gone 
into the matter very closely— certainly not as closely as the 
last speaker. He defined a converter as an apparatus into 
which power is poured at one pair of terminals, and this is 
poured out at the other end of the machine. A rotatory 
converter has only to work its own commutator, except with 
alternating currente, when it bas to do more and store up 
energy at one part of the revolution to give it out at 
another. | | 

Air space, Mr. Swinburne regarded and believed it waa 
generally so stated now, is not required to obtain space for 
the windings, but to avoid cross-induction. He thought 
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sparking at brushes, or, rather, the non-sparking, of motor- 
generators was understood very early in the eighties. 
Coming to the see-sawing of converters, this is part of a 
very much larger question—the hunting of machines iu 
general. Mr. H. E. Harrison was one of the first to point 
this ont, as the result of some experiments at Faraday House 
come years аро. Mr. Swinburne believed the explanation was 
given by an article of his own in Industrias some years ago, 
the argument being that if you have two alternators in parallel 
and one is doing a little more than the other, and than it 
ought, it tends to correct itself, but does not stop when it is 
just doing the right amount, bat oversteps the mark and 
does too little, coming back again until it does too much, 
and so on. Lord Rayleigh in 1880 had pointed out the 
action in dealing with electrically-driven tuning forks, an 
arrangement which was workable because the coil of the 
magnet has self-induction, and the lag in magnetisation is 
the cause of the thing working. If a machine corrected 
itself instantly it would have no tendency to get out of 


step. 

| Talking of hard thinking led Mr. Swinburne to recom- 
mend the investigator to work out problems for himself by 
the aid of tracing paper, sketches, and discs, so that the 
position of things at any instant could be followed. The 
calculations looked very complicated, but could be under- 
stood in this way. 

Then followed the hit of the evening. The audiance 
were intensely amused by being reminded that the meeting 
was for electrical engineers and not an attempt at a high 
school for girls, ergo, “rotary” was defensible. Опе 
naturally expected something to follow in vindication of 
“dynamotor,” a child of Mr. Swinburne’s, born in 
Industries’ old office years ago, and those ш the 
know expected to hear the ever-laughable chestnut of the 
distracted sub-editor v. our old friend “J. S." Nor 
were. they disappointed. It was quite indefensible 
undoubtedly,” but there it was, and Mr. Swinburne pointed 
the joke. * No wonder the ‘sub.’ objected, had he not 
been Spending hours over such literary items as ‘copper 
pigs dull and slumping,’ or words to that «осі. 

Mr. Esson first congratulated the author of the paper, 
and then referred to the early converters exhibited at the 
Frankfort Exhibition. He gave some figures of bis own 
tests on a dynamo fitted with slip rings, and then opened up 
a broad question—the great difficulty of determining whether 
one should use a rotatory converter or a motor-generator ; 
the former are being pulled out to be replaced by the latter, 
and the reverse. He thought rotatory converters bad their 
sphere mostly in tramway work. 

Mr. Esson was followed by the secretary, who read a well- 
considered contribution from Mr. Hobart, dealing priacipally 
with the surging, hunting, or see-sawing of converters in 
parallel, and tracing most of the difficulty to irregular or non- 
uniform turning moment in the engine. Data regarding 
efficiency, and a warning respecting the disturbing effects of 
concentric cables—cured by the adoption of triple-core 
cable—rendered this item interesting, but difficult to appre- 
ciate at its true value when read. 

Mr. Mordey referred to the device of putting a short 
circuited coil round the field magneta as an improvement 
upon allowing the steadying current to circulate in the poles 
themselves. He then expressed the hope that we shall soon 
get a broad discussion on two and three-phase work ing, as а 
splendid opportunity presents itself for examining the whole 
question. 

Mr. Lawson contributed a series of questions, and gave the 
information that at Rome, although converters are used up 
to 60 kilowatts, above that size motor-generators are installed. 
Prof. Carus Wilson and Mr. Thomas gave lengthy and 
abstruse explanations, which will assist those who study the 
subject in the Journal, and Mr. E. K. Scott saw no reason 
why converters should be used in tramway work at all. 

Prof. S. P. Thompson replied by practically showing that 
one speaker had answered another. He answered many of 
the questions, and then proceeded to demolish those who 
used the term “ static,” when a “molecular” transformer is 
meant, and challenged Mr. Swinburne, and those who agree 
with him, to substantiate their right to the use of the word 
“rotary.” It is really high time that nomenclature should 
be purged, and useful terms of reasonably good literary form 
generally adopted, and we congratulate the Professor upon 


the stand he has made for pure English and well defined 
terms. 

The President announced that the next meeting will be 
held on the 8th of this month, when Dr. Oliver Lodge will 
read a paper on “Improvements in Magnetic Space Tele- 


graphy.” 


CORRESPONDENCE. 


A Few Questions about Cyelie Electrolysis. 


May I ask the writer of the article which a in 
your last issue, pages 788, 789, why he calls it “ Тһе 
Cowper-Cowles Electrolytic Cyclic Process for the Treatment 
of Refractory Ores ?” 

There is nothing in it which refers to an electrolytic 
treatment of ores ? | 

Surely, it is not the revolving barrel arranged to run 
over the vats which constitutes the electrolytic method ? 

Is there such a thing as an electrolytic treatment of re- 
fractory ores ? 

What is a cyolic electrolytic treatment of refactory or 
non-refractory ores ? | 

Is it really an advantage to produce spongy zinc ? 

If we put aside the use of an aluminium electrode, the 
superiority of which may be contested, we fiod that the 
Cowper-Cowles electrolytic plant, consisting of a revolving 
cathode, and an adjustable soraper, is nothing but the 
Tommasi system for electro - depositing metals, such as 
copper, lead, zinc, nickel, silver, &c., in which rotating 
discs are used which pass between two scrapers. 

By-the-bye, of what are made the anodes in the Cowper- 
Cowles cyclic electrolytic tanks? 

There are a few more questions to ask about this cyclic 
treatment of ores, but I am afraid to trespass on your 


space. 
ES Cyclist. 


Oil Filters. 


I require a good oil filter for use in connection with con- 
densed water boiler feed, and would consider it a favour if 
any of your readers who have had experience with the 
various types of filters on the market will give me the resulta 
of such experience, and their opinion as to the most efficient 


type of filter. 
s W. Gibbings. 


West Bank Works, Widnes, 
November 26th, 1898. 


The Long-Schattner Meter. 


Just a few points in connection with your article on our 
meter. 

The relation between the current we allow to go through 
the cell to that through the main resistance is approximately 
1:12. | 

With regard to your remarks on the back E.M.F. of the cell 
and its effect on the very low loads, it is true we have 
recently experienced that the meters we have manufactared 
up to now, which are working with such sucoess here, do not 
register correctly below 0'4 ampere owing to the very low 

.D. across the terminals. We have now got over that 
difficulty by raising the P.D. to the following :— 


0*6 volt drop at full load for 100-volt meters, 
and 1:2 volt drop at full load for 200-volt meters ; 


with this alteration we get absolute accuracy even with the 
smallest lamp. | 

Of course, if our meter, besides being suooessful as an 
electricity meter, has also some beneficial effect on the human 
mind, we shall feel donbly honoured, but that certainly did 


not occur to us even when writing our prospectus. 


Schattner & Co. 
Евмавт B. BCHATTNEB, Manager. 
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Mr. Tesla’s Wireless Transmission of Electric Power. 


The latest dore by Mr. Tesla might have been sug- 
geeted after perusal of **Delta's" articles on the Solar 
Electrical Hypothesis "—whether this is 80 or not, the theory 
is in strange agreement with the new solar theory. 

There is no doubt bnt that the rarified air in the upper 
atrata of the constitutes an excellent medium for 
the transmission of electrical ri of high potential, but, 
and referring to “ Delta’s” graphio diagrams, we find that at 
the height of 12,000 feet above the earth’s surface, that the 
electrical potential will be equal to 15,000 volts, so that it 
would be interesting to learn from Mr. Tesla, what is the 
voltage he intends to employ, and what remedy would he 
adopt to prevent the divereion of the energy to earth during 

wet weather 


Mr. Teala’s interesting proposal, although it may not be 
found to be immediately practicable, is evidence of the par- 
ticular character of the direction, which the observation of 
advanced scientists is now taking. Ра 

mos. 


Brighton Breakdown. 


In reply to your correspondent “ H. C. L.,“ I would point 
out that the state of mind of those engaged in the 1 
room at the time of a serious breakdown, and the rapidity 
with which events succeed one another аге not conducive to 
accurale observation, and that consequently any estimate, as 
to length of time, &c., must necessarily be somewhat of the 
nature of a guess. In view of this, it is not possible to 
answer eee 1, 8, and 4 with any degree of certainty. 

To take the questions, however, in their order :— 

1. This might have been anything from 2 to 8 seconds, 
the cut-out falling at, or immediately after, the time that the 
light commenced to die ont. 

2, The engines are all of the Willans central valve, single 
acting type, direct coupled, and are governed by the usual 
centrifagal governor acting on a throttle valve. Two of the 
engines, including that driving the faulty machine, are farther 
fitted with automatic variable cut-off gear. 

8. None of the stsff engaged at the time are able to make 
any clear statement on this point, though the impression 
exists that the engines rapidly regained speed, being caught 
by the governore. 

4. The five remaining cut-onts (the two balancers were not 

with minimum cut-onts) as far as could be judged 
come out approximately together. 

If “Н. C. L.” will study the characterist/o curve of а self- 
exciting shunt dynamo, he will realise that it is only necessary 
to make the perfectly reasonable assumption, that the short 
circuit increased the current from each of the remaining 
generators, up to their limiting values, 5% ,s the cut-out of 
the faulty machine dropped, in order to satisfactorily account 
for their failing to take up the load again after. 


Wm. C. P. Tapper. 


BUSINESS NOTICES, &c. 


The Alleged Per jury.—At Bow Street, on Tuesday, 
before Mr. Lushington, John Limbrey Higgs, solicitor, Delabay 
Street, Westminster, appeared to an adjourned summons charging 
him with having committed wilful and corrupt perjury in swearing 
in his examination as а director of the I. E. S. Accumulator Company, 
in liquidation, that a pak ge on a patent purchased by the com- 
pany from him in 1896 been paid off prior to August, 1895. The 
prosecution alleged that the mortgage was not paid off till October, 
1897, and then only that а receiving order against bim might be 
rescinded. Considerable evidence having been given by Mr. Edward 
Mann and others, the hearing was again adjourned. 


h Com- 
pany, Limited, ата removed to Blomfield House, London Wall, Е.С. 


Electrical Wares Exported. 
WIr ExprxG Nov. 29тн, 1897. | WIr Бирма Nov. 29ra, 1898. 


& в. | & в. 
Adelaide... s .. 12 0 Adelaide. Teleg. mat. ... 103 0 
Amsterdam .. 77 O Alexandria б .. 106 0 
Antwerp. Elec. fuses... 47 0 » Sub. cable 150 0 
Buenos Ayres ... .. 50 0 | Antwe sss 0 
Bangkok " .. 450 0 | Brisbane. Teleg. mat. 101 0 
Calcutta 397 0 | Baenos Ayres ... 1421 O0 
Oanton ... 30 0 | Oalcutta bas 1743 0 
Cape Town 381 0 | Oape Town РА А 0 
Colombo... 40 0 | Christiana iis 4 0 
Constantinople .. 16 0 i Teleg. cable... 185 0 
Ccpenbagen ... .. 60 0| Colom S 105 0 
Durban ... ө» .. 80 0 А 20 0 
й (Miscellaneous Durban T .. 189 0 
stores 40 tons) ñ Teleg. mat. 12 0 
Hamburg as .. £96 0 | East London .. 108 0 
Hong Kong .. 150 0 Hamburg aP .. 110 0 
Liban. is axe 8 0| Hong Kong .. 171 0 
Lisbon ... 596 0 Kobe. Teleg.cable ... 65 0 
LJ 37 0 Malaga eee eee eee 70 0 
Malta 76 0 Melbourne ave .. 32 0 
Melbourne А 129 0 " Teleg. mat.... 354 0 
Montreal = .. 86 0 Port Elizabeth ... .. 26 0 
Odessa. Teleg. mat. 23 0 Rio Janeiro. Teleg. mat.5,136 0 
Ostend ... T" .. 40 0 | Santcs. Teleg. mat.. 156 0 
Port Said 65 0 АА Telepb. mat.... 75 0 
Shanghai i$ Pa | Senegal. 55 knots su». 
(44 tons old teleg. wire) teleg. able 
Singapore - . 14 0 | Shanghai Vs .. 110 0 
Bydney ... Ges ... 1,290 0 | Binga . Elec.detonators 243 0 
ii Teleg. mat. ... 2,117 0 8 olm dk ..1,700 0 
yra eee cee eee 170 0 57 TT 85 0 
Yokohama. Teleg. cable 1,109 0 Sydney ... 258 .. 1,097 0 
Valparaiso. Teleg. mat. 1,186 0 
Venice (ai .. 230 0 
Yokohama s . 474 0 
Total £7,924 0 Total £10,974 0 


Foreign Goods Transhipped. 


Melbourne - 42 0 Alexandria 220 0 
l | Amsterdam... 35 0 

Be mbay ses .. 25 0 

| Pregresso. Teleph. mat. 188 0 

Total £42 0 Total £468 O0 


Action against the National Telephone Company. 
—On Tuesday, the 29th ult., in the Queen's Bench Division of the 
High Court of Jastice, Mr. Justice Wills and Mr. Justice Lawrence 
sitting asa Divisional Court, judgment. was given in the case of 
Holliday v. the National Telephone Company, Limited. Mr. Justice 
Wills, who gave the decision of the Court, eaid this was an appeal 
from the decision of Mr. Pitt-Lewis, Deputy Judge of the City of 
London Court, who had entered judgment for the plaintiff for £25, 
under the following circumstances:—The defend int company were 
laying down some telephone wires at The Pavement, Clapham, and, 
in order to solder the joints of the tubes in which the wires were 
placed, they entered into an arrangement with a plumber, named 
Highmore, who contracted to dothe work at so much per joint. The 
work of soldering bad to be performed to the satisfaction of the 
defendante’ foreman. While Highmore was melting the metal for 
soldering purposes, the ber zoline lamp ured for heating the receptacle 
in which the metal was to be melted exploded on account of the 
valve being defective. The result was that the molten metal fiew 
about and some of it struck the plaintiff who was passing at the 
time, thus causing the personal injuries in respect of which he 
brought the action against the company. The case for the plaintiff 
was that the accident was due to the negligence of Highmore in using 
a lamp which was defective, and that as Highmore was a servant of 
the defendants they were liatle to psy compensation. The Court 
now held that Highmore was in no sense a servant of the company, 
but a master plumber, who was in the habit of accepting contracts 
of this nature. The Deputy Judge of the City of London Court was 
wrong in holding that Highmore was a servant of the defendant 
company. The appeal would therefore be allowed, and judgment 
entered for the defendants, with costs. 


Applications for Provisional Orders, &c., for Elec- 
tric Lighting and Tramway Works.—Since our last issue the 
following farther notices have b:en published in the London Gazette 
by the promoters of provisional ordere, &3. :— 

Electric Lighting.—Royal Leamington Spa (Midland Electric 
Light and Power Company); Midland Electric Corporation for 
Power Distribution, powers for ext-nsion of area under 1898 order by 
adding various districts in Stafford and Worcester; Balham and 
Fulham (County of London and Brush Provincial Electric Lighting 
Company, Limited); Gorton Urban Distric Oouncil; Merthyr 
Tydfil Electric Traction and Lig»ting Company; Christchurch, 
Pokesdown and District (Bournemouth and Poole Electricity Supply 
Company, Limited), also transfer of the Bournemouth (Brush) 1890 
order and the Poole and Branksome 1897 order; Barking District 
Council (supply and deal in electric wires, fases, and fittings); Hythe 

on; Metropolitan Electric Supply. Cumpany (powers to 
supply within the City of London); Bexley District Council; Bootle 
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Corporation ( 


tion (purchase of company's undertaking and other powers); Orow- 
borough District Gas Company ; Guildford Electricity 
pany (extension of ares, &c.); Burslem Corporation. 


Electric Traction Oompan 
lway ата Blectric Traction Company); Barnsley and District 
(British Electric Traction Company); Dor easter and District (British 
Electric Traction Company); Colchester (British Electric Traction 
Сотрепу); Middleton (British Electric Traction Company) ; Brent- 
ford (London United Tramways); Doncaster Oorporation Light 
Railways; Wolverhampton Tramways Com ; Nelson, Colne, 
and Trawden Light Railways (Burnley District Tramways 
Company); Queensbury District Council ; Clayton District Council ; 
Dadley and Wolverhampton Tramways Company (alteration of gauge, 
e'ectrical traction, &.); Reading Corporation; Ilford Urban District 
Council; London United Tramways pany (extensions, Hanwell, 
Ealing, Acton, Heston, Isleworth, T'wickenham, Hampton Wick, 
Gundy Duls.—The National Tele is 
undry Bills—The Na hone Oompany is promoting a 
Bill to dissolve the company and to form а new one. One clause in 
the Bill reads:—" To ide that in the case of lioenses acquired 
cstmaster-General, the new company may 
conditions as the intended Act will define all or 
wers of the Postmaster-General in relation to the sub- 
ject of such licenses, and may make nts with the Postmaster- 
General as to communication with and the use of the trunk lines of 
the Postmaster- General in connection with the telephonio a ere of 
the company or the new company.” Conversion of capital and 
various other powers are also applied for. National hone 
Сошрапу (No. 2 Bill) is for similar powers connected with the 
de ment of the company's business. 

Application is to be made to Parliament for an Act " To amend the 
Telegraph Act, 1892, and fo provide that any company or person 
holding a license from the Postmaster-General (hereinafter called the 
licensee) authorising them to exercise the powers of the Telegraph 
Acta, 1863 to 1892, in the event of the refusal of any of the authori 
mentioned in sub-section (2) of section 5 of the Telegraph Act, 1892, 
to consent to the exercige by the licensee of the powers of the Tele- 
graph Acts, 1863 to 1892, may appeal against such refusal to such 
court, government department, authority, arbitrator, or other person 
as the intended Act may define, and to prescribe or define the prcce- 
dure to be adopted in reiation to such an appeal, &.“ The notice is 
signed by W. E. L. Gaine (solicitor). 

The Central London Railway Oompany is applying for an Act of 
S of time for the construction of the and various 
matters. 

The Liverpool Overhead Railway Company is promoting an Act to 
enable 16 to take a lease of the Waterloo - with - Seatorth and 
Great Orosby Tramways. 


Catalogues.—A new catalogue of electric light fittings 
has just been issued by Messrs. Samuel Booth & Oo., of Birmingham. 
The list opens with a dozen pages, in which the various fittings are 
mentioned, their respective reference numbers, siz2s, and prices being 


a single rigid, unsup 


= tlc — е designs—f the mae * pleasing 
а num or very 
sailing d rto on Ball, d lobby lam J eine trom о 
ing fittings, oor, hall, and lo ps. Ju 
list, electroliers constitute the firm’s s t feature, h the 
various other fittings also evidence the careful design of the artist. 
Mesars. J.C. Lyell & Co., of Victoria Street, have brought out а 
price list of the De Laval “ Svea” glow lam A number of pages 
are devoted to the various processes through which the lamps have 
ta go in course of manufacture, a number of views in the works 
serving to illustrate the descriptive notes. Following, there are 
illustrations, sizes, and prices of various types of glow lampe for all 
sorte of purposes, glow lamp caps, Crookes tubes, swit 
m =. other electrical SEE. гче Lyell 
series of very costly experiments, ve perfected 
voltage lamps, and are fs utting on the market such a lamp 
rted ent, which can be burned in either a 
vertical or horison 


tion, and for which claim life and 
high efficiency. posi m s 


| seers. A. Vandam & Co., of Victoria Street, have brought out a 
new issue (October), of their catalogue of electrical accessories and 
electric art metal fittings, in which is biougbt together a good 

tion of switches, cut-outs, lampholders, switch and fuseboards, 


counterweights, arc and incandescent lamps, brackets, pendants, table 
and hall standards, electroliers, lanterns, silk потере ER Eiet 


Vandam have given "ea attention to the requirements 
voltage system, and that their fittings will meet the views of 
the most exacting central station engineer. The book abounds in 
illustrations, those in. the electrolier and figure standard sections 
being pa: ticularly striking. Some of the standards and lan- 
terns are among the most artistic and tastefol we have seen. 


Electric Heating. — At Uxbridge House, Ealing, on 
18th ult., Mr. H. J. Dowsing gave a demonstration of his patent 
“ Radiant” heat (electrical) bath for applying: radiant heat af high 
temperature, and localising it upon the limbs and organs of the 


The Electric Exploitation Company.—On Friday, 

November 25th, before Mr. Justice Wright, sitting as 

judge of the Chancery Division for t 

applications for the winding-up of public companies, there stood in 
list the petition of the Sussmann 

Limited, ask 


the petition should stand over for three months. Mr. J 5 
assented to the arrangement, but directed that notice of the 
should be given to any other creditors there might be. 


Eleetrie Launches for Abroad.—The Thames Vall-y 
Launch Company, Limited, of Weybridge, recently despatched to 
Oolombo, Oeylon, two of their specially designed launch motors for 
use in boats which are to be built in Colombo; also two of 
patent single lever controlling switches, and the stern tubes, 
pellers, shafts, rudders, cables, fuses, terminals, 
the boats out on their system. Ev eee ае 
marked, and labelled, so that any one could fit the boat out. is 
a special feature of the firm's, which seems to be ing in the 
Oolonies and abroad, where the hulls can be built, but where there 
is a difficulty in supplying the gear. 


Electric Pamping.—A Sydne pays that the 
electrical pumping nt солат Dee at. the Litbgow 
Valley's Company's pit the Brush Electrical Engineering Oom- 
pany has now been completed, and is working satisfactorily at the 


rate of some 5,000 gallons per hour. 

Electrical Enterprise in Germany.—The progress of 
the electrical industry in Germany is occupying the attention of the 
daily press & good deal of late Daily News Berlin corres- 


, With 8 millions. In January, 1897, the number had increased 
a further six companies, with between them a capital of equ erac 
In 1897 alone no less than eight companies were formed, with a 
capital, fully paid up, of nearly 5j millions. In this table the 
numerous com with a capital of less than £50,000 are not 
included, nor those whose business is not exclusively electrical. At 
resent about £25,000,000 are invested here in electrical enterprise, 
t this sum will before long be greatly increased, some of the com- 
er iS A cL LE their 
ca » 
Electrical Fire.—It is stated that sparking from an 
E шыш есе щы NE ооо озо ога пове 
at , Gateacre, on 24th ult. 


Felten and Guilleaume.—It is reported that the exten- 
sive wire and cable works and bueinessof Messrs. Felten & Guilleaume, 
of Mulheim and Rhine, is being converted into a joint stock company. 


announce that they are in a 111 ee 
" ” gas , which are made in six sizes varying 
from 3j to 37 LH.P. | 


Hal. 49 Мо. 1,097, Ововмвив 3, 1696.] 


THE ELECTRICAL REVIEW. 


899 


The Julien Accumulator.-—Die Ungarisobe Accumula- 
toren Gesellschaft is the name of a company which has jast been 
formed in Buda-Pesth with a capital of 1,000,000 kroner, to acquire and 
exploit the Austrian and Hungarian patent rights in the Julien 
accumulator, 


Liquidation Notiees,—In the matter of the Apostoloff 
Automatic Тир Parent Syndicate, Limited, it was, on November 
8th, ordered in the High Court of Justice that the voluntary winding u 

ol the said company be continued, but subject to the supervision d 
the Oourt, and any of the gs under the said voluntary 
as the Court should think fit. And 


by Messrs. White & De Bariatte, 38, Holborn Viaduct. 

Meetings of the Western Canada Telephone Company, Limited, 
were held at 23, Jobn William Strest, Huddersfield, on October 28th 
and November 15th, when it was resolved to wind up voluntarily. 
Mr. G. P. Norton, of Huddersfield, was appointed liquidator. 


A of the British Insulated Wire Сот old com | 
1 pany ( pany), 


at the office of Messrs. Chalmers, Wade & Oo, 5, 
Fenwick Street, Liverpool, on December 30th, for hearing an 
account of the winding up proceedings from the liquidators. 


New Edition. The Klectrician Printing and Publishing 


"iren Angers кип new edition of “The Btudents' Guide to 
кыр Cable Testing,” by Messrs. Fisher and Darby, is now 
y. 


Pearson v. Hartnell.—At the Leeds County Court, on 
23rd ult., a y man (R. H. Pearson), claimed £280 12s. compensa- 
Mr. Wilson Hartnell, electrical engineer, for injuries 
rewived whilst ia his employment. It seems that plaintiff was 
assisting in the removal of an armature from a lurry, and the man 
whom he was pricey Jue go o£ his end, so that two of plaintiff's 

d were badly crushed. After the case had 


Private Bills,—On Wednesday night the time expired 
for documents in connection with private Bills. Of the 
363 deposi 14 were for tramways aud 115 for electric lighting. 
a the applications were 15 and 85 respectively in a total 
0) > 


by auction in accordance with instructions from 
the receiver and liquidator of Winfield’s, Limited, a modern and 
light fittings, including a large number of 
rsen 5 lanterns, аы "n GSH in м, 
copper, wrough - iron. Oatalogues from t iqui tors, ? 
Waterloo Street, Birmingham. О 
On Friday, December 13th, the same auctioneer will sell the cast- 
ре ебине and core bocka appertaining to the electrical and other 
ge. | 


of the above, which 


It con 


“ Steam." We have received а оо 


is well known that, as ordinarily constructed, water-tube boilers 
cannot burn 


improved. As made to-day the Baboock boiler is very 
different from what i¢ was when first introduced into England, 


pel ga about it being brought to English standards as far as 


Williamson & Joseph, Limited, v. Lawrence and 
Buteher.—In this action, which was heard by the Recorder and a 
common jary in the Lord Mayor's Court on Taesday, the plaintiffs, 
electrica] engineers, sued the defendants, electrical and sanitary engi- 
neers, of Stafford Street, Old Bond Street, to recover £11 14s. 5d. 


anager P 

int was received from the defendants as to the fittings supplied 
(plaintiffs) were pressing qur deere Mr. Lawrence, a 
member of the defendant firm, was ed, and said that the four 
dozen lampholders were used in one of their contracte, and when the 
current was switched on it was found that they were defective. 
They were fc und faulty in Septembar. Tae holders were sent direct 
to the job, and had not been tested before being sent there. He had 
been waiting to receive a detailed statement from the plaintiffs, and 


T 


. of the work. The plan 
in а forward state. Some of it has been tested, and other is ready 


established by the 


lampholders. 
p for £8 9s. 5d., and for the defendants on the counterclaim 
or £1 10s., the defendants to return the goods. 


ELEOTRIO LIGHTING NOTES. 


Barking.—The Lighting Committtee recently resolved 
that Mr. E. E. Hoadley, of the Worcester Corporation Electricity 
Works, be appointed resident electrical engineer. A letter was 


received from the contractors for free wiring and fittings, asking 


iculars,of the Council's proposal under this head. It was decided 


, particu 
that, subject to the engineer confirming the estimates given by him 


of the cost of the fittings, the following be proposed as the charges 
to be made for free wiring, including the supply of fittings to pre- 
mises, vis.: An extra charge of 14. per unit on all electricity coh- 
sumed, or а of 18s. per point, payable by three yearly 
instalments of бэ. each, or a payment of 123. per point on completion 
tand machinery for the electricity works is 


for delivery. | 


Barmouth,—The Council is melina e —_ Mr. 
David Davies proposed application for a pro but terms 
will have to be inserted for optional p at the end of ten years. 
The Lighting Committee is going into the details of the matter. 
The Council objects to overhead wires. 


Barnet,—The Board of Trade has had under considera- 
tion the 1893 Local Board provisional order, and bas asked the 
District Council what it to do in the matter, before the 
n of revocation is dealt with. The Council replied to the 

, stating that various difficulties bad stood in the way of taking 
сосен band until recently, but an arrangement has been 
a 


Bath.—At the last meeting of the Electric Lighting 
Committee a communication was received asking the committee if 
they intended to resist.the claims of Mr. Racker as set forth in his 
actin against the London Electric Supply Corporation, and whether 
fhey were e bd assent to the proposals which had been sub- 
mitted. Thec explained that the committee passed a resola- 
tion upon this matter some time back to the effect that they did not 
see their way clear to entertain the suggestion at the present 
moment. The clerk advised the committee to let it stand over. No 
action bad yet been brought against the committee, and it would then 
be quite time enough to go into the matter. The matter was referred 
to the General up Committee. Mr. Gatehons (electric light 
inspector) atten before the committee with referenoe to his 
authority for entering the works. The chairman oonsidered that 
unless Mr. Gatehouse could show to the contrary, no more privilege: 
could be extended to the raed ery than to the members of the com- 
mittee. Mr. Gatehouse produoed the Board of Trade rales relating 
to the duties of the electrio lighting ctor. Mr. Bush thought 
that the rules by no means gave Mr. Ga se power to enter the 
works at any time. The committee sgreed that everybody intending 
visiting the works should in future give notice to the А 


Battersea.—The Vestry last week resolved to appoint 


Mr. H. Riley, of 28, Victoria Street, Westminster, to prepare the 


bills of quantities p connection with the central station about to be 


Bexhill,—The Urban Council has resolved that the sum 
of £20,000 be borrowed at 34 per cent. for electric light purposes. 


Birmingham.—At the Birmingham Cattle Show, opened 
at Bingley Hall on Saturday last, a few electric lighting appliances 
are shown by the Walsall Electrical Company, who also have a large 
and interest g permanes installation for the electric lighting of the 
ball by arc and incandescent lamps, for which they have just а 
five years’ contract. The plant which includes a 250 horte- power 
itchboard, will eupply €00 amperes, equal to 


A public meeting of ratepayers on 26th ult. gave formal sanction 
to the municipai purchase of the Electric Supply Company's under- 
taking. ig 

Brighton.—The Local Government Board have notified 
to the Town Council that they will sanotion the to borrow 
a further sum of £56,300 for purposes of electric lighting. 


Cardiff.—Some of the new aro lamps in Wood Street 


‚ Tangyes pe engine (Pinkey's patent) three dynamor, and a 
spocialiy esigned sw 
1,200 16-candle lamps. 


' were lighted on 24th ult. forthe first time. The work had to 


be done somewhat hurriedly, and there seems to have been a slight 


leakage round one of the pillars. The pavement being wet in the 


evening, a number of passers-by received 200-volt shocks. Mr. 
Appelbee’s ex tion is that some arc lamps had been put up 
hurriedly, the foreman did not test the job when finished, 
consequently a connection or two leaked. 


Chelmsford.— In consequence of the increasing demand 
for electric lighting, the Ohelm:ford Electric Lighting Company 
have commenced to lay about 54 miles of underground cables. 


А 
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Chelsea.—On Friday last a meeting of residents was held 
here to protest against the vibration caused in the neighbourhood of 
the works of the Cheleea Electricity Supply Company by the opera- 
tion of the company's plant. The company's engineer, who was 
present, denied that there was ground for complaint. A committee 
was appointed to approach the directors and the Vestry to get the 
vibration and alleged smoke nuisance remedied. 


China,—The China Telegraph gays that the electric light 
plant at Hangchow is going to be sold, the company having lost some 
Tie. 10,000 in the speculation. The cause of failure is attributed to 
the charge for lighting being greater than the Chinese can afford. 


Colehester.— The Colchester School Board are considering 


the advisability of having the electric light installed in the Board 
Schools. 


Croydon.—The County Council Electricity Committee 
recently asked the borough electrical engineer to report upon the 
question of lighting the Bouth Norwood streeta by electricity. 


Dorking.—Information re electric lighting will be laid 
before the Council at next meeting. 


Dublin.—At the last meeting of the Corporation, Mr. 
Smyth moved the adoption of a report of the Electric Lighting Com- 
mittee, which stated that the gross income for the year 1897 had been 
£13,089; the expenditure charged against same, £8,036; and that a 
surplus of revevue of £5,052 had been carried to net revenue account, 
out of which charges for interest and repayment of principal had been 
met, leaving a credit balance of £953 on account of the year 1897. 
Alderman Meade was understood to say that the committee would 
have to come before the Council for their sanction to an application 
fora loan of £8,000 for the renewal cf the mains. Pending this, the 
committee had confined their efforts to getting the existing system 
into as good order as possible. The High Sheriff said there seemed to 
be an impression on the part of the public that the electric lighting 
system was being worked at a loss; but this was contradicted by the 
statement in the report that there bad been a surplus of nearly £1,000. 
The citizens were labouring under a terrible inoonvenience in conse- 
quence of what was required not being supplied. It would be well 
if Alderman Meade could get the committee called together. Alder- 
man Meade: Before we can do anything we must get a report from 
our engineer, which will enable us to form some idea of what will be 
required, The report was adopted. . 


Dundee.—The Finarce Committee recommend—iub- - 


jec* to the consent of the Secretary for Bcotland—tbat the Town 
Council borrow a sum of £50,000 for the purposes of electric 
lighting. The £50,000 extension echeme for the next five years is 
made up as follows:—Buildings, £3,600; boilera and fittings, £2,7C0; 
engines and dynamos, £12,000; steam pipes, &c, £2,200; switch- 
boards and instruments, £2,000; economisers, £600; meters, £2,000;. 
distribution mains, £18,900 ; feeder maine, £6,000. 


Eccles.—Alderman W. Kendall has been elected chair- 


man, and Councillor Е. Oldfield vice-chairman of the Town Hall and 
Blectric Lighting Committee. 


Edinburgh.—The Electric Lighting Committee have 
determined not to be caught short-handed again with the enormous 
iacrease of applications for electric light, and they have decided to 
recommend the Council to accept estimates for machinery at their 
new station in M Donald Road, Leith Walk, to the extent of £60,000. 
Messrs. Mather & Platt are to get the order for the engines and the 
dynamos to the extent of about £40,000. In all, says the Scotsman, 
there will be six machines. Two of these machines are to be delivered 
under heavy penalties on August 1565, two on September 15th of 
next year, and the remaining on a later date. In all there will be 17 
boilers to contract for, which amounts to about £20,000. Mr. Sinclair, 
Leith, has got the contract for seven, and Mesars. D. Stewart & Co., 
Glasgow, for six, also to be delivered on August 15th and September 
15th respectively. The remaining four boilers, two from each con- 
tractor, аге to be delivered at a later date. Altogether there will thus 
be installed next year at M'Donald Road more boilers and machinery 
than there are altogether at Dewar Place at the present time, and the 
Committee will be able to supply more than double the pres ant 
number of lamps. Since October 17th applications have been re- 
ceived equal to 7,252 8-candle-power lamps. 


Edmonton.—The Urban Council having resolved to 
apply for a provisional order, has decided to inform the North 
London Electricity Company of the fact. 


Glasgow.—Last week the Electricity Committee had 
before it the plans for the new electric station at Coplawbill It was 
stated that it was to cost £60,000 for buildings alone, exclusive of 
plant. It was remitted to Mr. Chamen, engineer, to prepare а 
on the total cost of the works, including engines and other plant, the 
estimates being meanwhile continued. 


Hammersmith.—The Electric Lighting Committee re- 
ports that the installation is progressing in a very satisfactory man- 
ner. The number of applications received for private lighting is 
249, for a total of 19,464 lamps of 8 C. P.; the number of consumers 
already connected is 10, with 13,847 lampe, and the maximum num- 
ber of lamps alight at one time is 11,806. It will thus be seen that 
there are 59 consumers waiting to be connected. 


Hull.—At last week's meeting of the Electric Light 
Committee a report submitted by the engincer (Mr. Barnard), relat- 
iug to the purchase of further plant in connection with the new 
electric lighting extensions, was adopted. 


LÀ 


Kobé.—The Kobé Electric Light Company, Hiogo, is, 
according to Tenders and Contracts, putting up machinery for testing 
lamps. The prices now current, delivered at Kot é, are:—Lampe of 
5. 8, 10, 16, and 24 car dles, 92 sen (8d.) each; and 32 and 50 candies, 
50 sen (124.) each. 


Lambeth.—The County of London and Bruch Provincial 
Electric Lightiog Company will apply fora provisional order for that 
part of Lambsth situated to tbe north of Westminster Bridge Road, 
ncluding so much of Westminster Bridge ard Westminster Bridge 
Road as is within the parish. 


Leatherhead.—At the last District Council meeting 
the clerk stated that the time for sending in tenders for woke the 
order obtained by the Ocuncil in the matter of electric lighting 
expired on the 21st ult., but not one had been received. He had, 
however, received a letter from the secretary to the Electrical Power 
Distribution Company, Limited, intimating that they intended to 
establish a large generating station, and would be able to supply 
small districts at a lets rate than they could do it themselves. At 
the next meeting of the Council a member will move the appoint- 
ment of a Oommittee. 


Leeds.—Alderman John Gordon and Mr. Derry, the Leeds 
city accountant, the joint arbitrators in the purchase of tbe Yorkshire 
House-to-House Electricity Company by the Leeds County Council, 
have agreed that the price on capital account shall be £217,000, which, 
with the book debts, stock, &c., brings up the total value to £250,000. 


Marylebone.—The Vestry at the last mecting, in corse- 
quence of the recent decision to promote a private Bill, ocnsented to 
the withdrawal of a motion of which notice was given some weeks 
ago to apply fora 1 order. Mr. Cunliffe Os en, tecretary of 
the Metropolitan Electric Supply Company, wrote to inquire, in view 
of the Vestry's intention to introduce a private Bill, on what basis 
the negotiations for the purchase cf the Sein nar 4 undertaking in 
Marylebone should be conducted. It was resolved to refer the letter 
to the Electric Lighting Committee. 


Mill Lighting.—Mesars. R. Robinson & Sons, millers, 
Annan, manufacturers of "Provost Oats,” are getting their mills 
fitted P: with elect;ic light. This is the second installation in the 
der : essers Foster & Оо. having another in their cotton mills in 

reet. 


Newton Abbott.—Mersrs, Edmundsons' Electricity Cor- 
poration are applying for а provisional order for electric lighting. A 
special clause is inserted xs | that the cost for public lighting 

ould not exceed 3d. per unit, and the local authority will be given 
the option of purchase at the end of 14 years. 


Norway.—A contract for the establishment and equip- 
ment of a central station in the town of Bergen has been placed with 
the Electricitäts Gesellechaft (Schuckert) of Nuremberg, Germany. 
The engines and boilers are to be built in Norway. 


Paris.—An installation of electric lighting is ubout to 


be е taken in band in the offices of the Ministry of Foreign Affairs, in 


Peterborough.—The Council have, after some difficulty, 
secured a new site for their works, but the present tenants, whose 
teaancy does not expire until April, have asked what the Town 
Council think is an exorbitant sum for compensation. The Council 
have sgreed to steps which it is hoped will result in the much- 
delayed works being put in hand at once. 


Ply mouth.—Mezers. Veale & Co., Limited, have on hand 
the installing of 800 incandescent lamps and 10 arc lamps on the 
stage at the Grand Theatre, Stonehouse, ther with necessary 
plant for the lighting of same, which includes two Stockport gas 
engines 40 B.H.P. and 30 B H.P. each, driving two of their own 
dynamos. The stage will be fitted with ruby, blue, and white lampe, 
and switching apparatus to produce all the desired stage effecta a 
theatre requires. The plant will be ready for working for the 
Christmas pantomime. в firm have also on hand the installing 
of 130 lamps in Messrs. Bolitho's New Bank, Plymouth, a com 
installation at the King Arthur's Hotel, Tintagel, Falmouth 1, 
гаа Hotel, Cornwall, and Mr. S. Mill's Country House, Tor- 
rey," Par. - 


Portsmouth.—Alderman G. Ellis, J.P., chairman of the 
Electric Lighting Committee, says it has been painfully proved that 
it is impossible to obtain electrical plant within a reasonable time 
of the demand arising, and he considers it absolutely necessary to 
look ahead and consider the probable demand during the winter of 
1899 and 1900. The number of new lamps connected during the 
current year will, at Ohristmas next, be at 12,970, and continu- 
ing this increase at the same rate, which can be reasonably: antici- 
pated, the number at the end of 1899 will have increased to 30,522, 
making a total of 71,786. Mr. Ellis says it is evident that the 
existing plant, even when fully loaded, would only just carry them 
over the winter of next year. Should this increase be greater than 
it has been in the past they will be in a far worse position than 
ever before. Не, therefore, advises an order being placed for 
another 600-kilowatt plant, to be ready for the winter of 1899. A 
98 to this effect will sbortly be considered by the 

ouncil. 


Railway Station Lighting.—For some time the light 
supply at the shunting goods yard at the north and south ends of 
Perth General Station has not been giving satisfaction. Workmen 
are now engaged putting down an inst: on of electric light at 


- 


Vol. 43, No. 1,097, Decuuem 2,188) THE ELECTRICAL REVIEW. 


82b 


a ——————————— 


Perth South, wherea good deal of shunting takes place. It is under- 
stood that another and more extensive scheme is being considered, 
whereby the General Station and Perth North Goods Station will 
also be lighted by electricity. 


Ramsgate,.—The Town Council is promoting a Bill to 
enable it to purchase the local gas company. A number of members 
think that electric lighting shoald be introduced, but that matter will 
have to be deferred until next year. 


_ Redditeh.—A special meeting of this Council was held 
on Tuesday to consider certain developments in connection with the 
electric lighting scheme. The clerk reported that the original con- 
tractors for the supply of the two alternating dynamos bad gone into 
bankruptcy, which ered with the arrangements. Considerable 
correspondence had taken place between Mr. McMullip, the electrical 
engineer, and the Official Receiver, who proposed to carry out the 
contract at an addition of £200 to the sum originally mentioned, and 
the committee were prepared to accept the contract at the ircreased 

ice of £1,688; but in further correspondence and interviews, it 

ired that the Official Receiver was not prepared to guarantee 

any time for delivery, nor to bind himeelf in any form. The report 

of the Electric Lighting Committee was adopted, and the tender of 

Messrs. Jobnson & Phillips accepted for the supply of the two 
dynamos at a cost of £1,725, to be delivered in four months. 


Rhyl.—A special meeting of the District Council was 
held on 28th ult., called for the purpose of authorising application to 
be made to the Board of Trade fora provisional order. A discussion 
took place asto the scheme to be adopted, and it was stated that up 
the p the surveyor and engineer were providing for 50 arc lamps 
for the public streets. 16 was pointed out that up to the pretent 
the Oouncil had expressed the opinion that after the order was 
secured the powers should be leased to a private company. 

In our paragraph last week we stated that Mr. James Loftus had 
been appointed to prepare a scheme. This should be Mr. James 
Loftus Owen. | 


Rothesay.— Mr. T. C. Fulton has replied to the Town 
Council that he has not yet completed his report upon a ое 
installation for the town, as he had been conferring with the engi- 
neers of the Glasgow, Paisley, and Ayr plants. 


Sale.—A communication from the Sale District Council 
was received by the Electricity Committee of the Manchester City 
Council on 281d ult. asking on what terms the city would supply 
the district with eres ne fe The consideration of the matter was 
adjourned pending the on of Btretford. | 


Stanford-le-Hope.—At the meeting of the Stanford 
Parish Council on Thursday evening, the electric lighting question 
again came up for discussion on an 5 which had been lodged 
with the County Council by Mr. John Bimpson, for permission to break 
up main roads in tho parish for purposes of laying electric lighting 


Stretford.—A meeting of ratepayers was held on Wed- 
nesday last week, convened by the Urban District Council in response 
to a requisition to consider the desirableness, or otherwise, of accept- 
ing the offer of the Manchester Corporation to rovide electricity in 
the district. Mr. J. Roberts, chairman of the Oouncil, presided, and 
there was a crowded attendance, and at times there was a tendency 
on the part of certain ratepayers present to get up little meetings on 
their own account in various of the rcom. A report prepared 
by Mr. R. P. Wilson, C. E., of London, recommending Stretford to 
provide their own supply of electricity, was read. A resolution, 
adverse to this, was moved by Mr. W. Wardale, who recommended 
that Stretford should accept the offer of the Manchester City Council, 
which, after animated discussion, was carried by a large majority. 
The chairman demanded a poll of the ratepayers on the question. 


Sutton.—The Board of Trade has inquired what the 
District Council intends doing with ite rovisional order, as it has the 
desirability of revocation under con deration. The General Pur- 
poses Committee has discussed the question at length in connection 
with the Electrical Power Distribution Company's application and 
Prof. R. H. Smith's report. The Council has resolved that, baving 
regard to Prof. Bmith's advice, the offer of the company to take a 
lease of the provisional order be accepted, subject to satisfactory 
с ш arranged. The arrangement of terms is left with the 

mmi e 


Turkey,—An Imperial Iradé has been issued granting to 
Bir E. Ashmead-Bartlett a concession for the establishment, with a 
monopoly, of an electric lighting system in the towns of Salonica and 


Twickenham. —At the meetin 
on 24th ult, the application of the Twickenham and Teddington 
Electric. Lighting Company (Edmundsons’ Electricity Corporation, 
Limited) for an order to lig t their centres by electricity was dis- 
cussed. It was to the Board of Trade if there was any 
objection to the cils for the two districts uniting for the pur- 
ре of obtaining an order, and it was agreed that, in the event of а 

vourable reply being received, that steps be taken to obtain an 
order with a view to proceeding with the electric lighting at an early 
date. It was also decided to oppose the application of which notice 
had been given. 


Walker.—At a special meeting of the Walker (New- 
castle) Urban District Council, held on Tuesday last (дәш), а com- 
munication was read from the Walker Gas Company, g the 
Oouncil to come to & similar arrangement in to the p d 
leectric lighting of the district as that come to by Wallsend, and 


of the District Council - 


thus relieve the Council of the heavy expenditure tbat would be 
entailed by bringing the matter before the Parliamentary Committee. 
The Parliamentary agents of the Council wrote stating that eT 
could see nothing in the terms offered by the gas company whi 
would be of any advantage to the ratepayers. After discussion the 
meeting was adjourned, but it was agreed to sign the memorial apply- 
ing for & provisional order. | 


Walthamstow.—On 25th ult. a Local Government 
Board inquiry was held re the District Oouncil's a plication to 
borrow £30,490 for electric lighting. In explanation of the scheme 
it was stated that it was intended for the present to light nine miles 
of streets. Arc lamps would be placed in Hoe Street, High Street, 
Markhouse Road, Wood Street, and Bt. James's Street, and in the 
other streets where the mains were laid they would utilise the exist- 
ing lamps, slightly altered. The number of lamps displaced by the 
arc lighte would be 320, and the saving on each of the gas jets dis- 
placed he estimated at £1. The sum paid for the vastly improved 
arc lighting in the main thoroughfares would not exceed the cost 
now paid for gas. It bad been decided also to wire the houses. Mr. 
Enright, the electrical engineer for the scheme, said be knew no town 
which a greater chance of the electric light becoming & 
success, and seeing the high price they paid for gas, he thought they 
would effect a saving on the public lighting. Gas із 38. 104. It was 
expected that 9,000 lights would be taken, and the income was esti- 
mated at £4,781 10s. The expenditure arrived at was £3,698, leav- 
ing a surplus of £1,082 10s. Mr. Enright said he felt convinced he 
had underestimated the income. 


Wealdstone.—The District Council is reproving the 
Harrow Electric Light Company for having laid mains beyond its 
area to supply the light to Greenhill Vicarage. The District Council 
is anxious to preserve the electric lighting powers for itself, and the 
company has been notified that it will have fo disconnect the 
Vicarage when requested. 


Willesden.—Mr. E. Rathven Murray, the Council's 
electrical engineer, has recommeded the adoption of a site at Lower 
Place for electricity works. | 


Winsford.—Mr. W. M. Beckett, civil engineer, of Man- . 
chester, has informed the District Council that a scheme for lighting 
the principal streets could be carried out for £7,700, and a complete 
installation for £12,000, and the Council has decided to apply for a 
provisional order. | 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Aberdeen.—A deputation from the Tramway Committee 
will next Tuesday inspect the Glasgow electric tramways. The 
information thus obtained will be serviceable to the committee in con- 
nection with the proposed electrical equipment of the Aberdeen 
system. , 
Barnsley.—The Town Соппей will oppose the applica- 
tion cf the British Electric Traction Company, Limited, to the Light 
Railways Commissioners for an order authorising the construction 
and working of light railways in the borough. The Corporation 
have refused consent to several similar applications, because they 
have not yet decided whether they will themselves apply for an 
order or consent to an application by & company. 


Bath.—At the last meeting of the Electric Lighting 
Committee, the chairman explained that with regard to the provision 
of electrical cars, a committee would shortly be called to consider the 
question. He could not say, however, whetaer it would be seriously 
entertained by that committee or not. 


Berlin.—The City Traffic Committee have made a report 
to the municipal authorities on the construction of underground 
railways in Berlin. The report gives а sketch of the following 
proposed lines, and their approximate cost. A circular line in 
connection with the Siemens high level line from Potadamer Platz to 
Warschauer Biücke (as а sub-pavement line, 4,650 m.; high level, 
5,300 m.; tunnel, 500 m). East to west line, 7,900 m. sub-pavement 
line, and 250 m. tunnel. South to north line, 5,000 m. sub-pavement 
line, and 250 m. tunnel, the circle line being made use of for part of 
the way. These three lines comprise altogether 17,550 m. of sub- 
pavement line. The cost per kilometre would be, according to the 
tender of Siemens & Halske, £105,000, and according to the 
tender of the Underground Railway Company, £155,000. The 
tenders of these two companies for the 5,200 m. of high level line are 
equal, and amount to £68,500 per kilometre. The tenders for the 
1,000 m. tunnel are £262,500 per kilometre. The total cost of the 
lines would be about £3,000,000. The municipality is considering 
the proposal of the Traffic Committee. The eub-pavement railway 
will be after the pattern of the line constracted by Siemens and 
Halske in Buda-Pesth, and opened in Мау, 1896.— Electro. Zeit., 
November 24th, 1698. | 


Bristol.—In view of the reconstruction and electrical 
equipment of a large proportion of the Bristol Tramways Company's 
system, the Sanitary Committee recently instructed the engineer, Mr. 
Mr. Yabbicom, to draw vp a report as to the use of side or centre 
poles for the various etreets. His statement was before the com- 
mittee last week, and it recommended the use of centre poles for a 
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good many streets, but in other parts where the kerbs were less 
thau 36 feet apart, brackets were suggested. Except in special cases 
the Committee will not utilise the tramway poste for arc lightinz, 
as the resultant saving would not be very Ме аш 


Cardiff.—Lsst Friday the Tramways Committee again 
considered the question of electric traction. The sub-committee, 
which has been going into the matter for some time, is completing 
the report upon its inquiries, and will submit it shortly. It seems to 
be necessary to visit one or two places to see the trolley system at 
work, as it is thought unsightly. К 


Coatbridge and Airdrie.—A special meetiag of the 
Airdrie Town Council last week considered co ndence from the 
New General Electric Traction Oompany regarding their electric 
tram scheme. After discussion it was agreed meanwhile to join with 
Coatbridge in supporting the British Electric Trection Company's 
tcheme in Parliament. | 


Cork,—At last week's meeting of the Corporation the 
city engineer (Mr. Н. A. Cutler) submitted а report re the electric 
trams. He stated:—' I am informed that the Board of Trade 
inspection of the tramways is likely to take place next week, and as 
the work is not yet completed to my satisfaction, I would recommend 
the Oouncil to oppose the license for running powers except а sam 
of money, say, £500, is deposited by the company with the city 

urer to cover the cost of any work remaining to be done.” 


Dublin.—Sir F. Marindin, on 25th ult., held a Board of 
Trade inquiry into the application of the Dublin and S»uthern Dis- 
trict Tramways Company for permission to run the electrio cars 
between Dublin and Dalkey, vid Blackrcck, at an increased rate of 
speed. Considerable evidence was given. 

On 219% ult. the electric equipment being completed, a trial trip 
by an electric car was made from Dublin to Donnybrook. 


Düsseldorf and Crefeld Light Electric Railway.— 
On the 10th of last month, this line and the bridge over the Rhine, 
built in connection with it, were opened to traffic. The electric 
part of the work was carried out by Siemens, Haleke & Co. The line 
runs from Haroldstrasse, in Düsseldorf, to Rhinestrasse, in Crefeld, 
and has a total length about 19} miles, 11 miles ran on a special per- 
manent way, and the rest on the atreets. The steepest gradient is 
2 5 рег cent. Since ordinary railway waggons for private branch 
lines had to be run on the line, the full ordinary gauge had to be 
adopted. The overhead trolley system is used throughout. The 
motor-cars for long distances have each two motors of 35 H.P., and 
those for local traffic are furnished with 20-H.P. motors. The power 
station has a dynamo output of 360 kilowatts, and an accumulator 
gub-station, The accumulator batteries have an output of 118:8 kilo- 
watts. The construction of the anent way was commenced in 
July, 1897, and also the building of the power station. The laying 
of the rails was begun early in 1898. In order to compete with the 
State rallway through: Neuss to Orefeld, it was necessary to do the 
distance in less time, and this could only be done by ruwning at 
speeds which were not permissible on the ordinary roads. Hence the 

necessity of constructing a ом permanent way. Over this part 
of the line the running speed is about 26 miles an hour. The bridge 
over the Rhine consists of two т! arches, each 180 m. span, and 
гы а built partly of iron and partly of steel, the total cost being 


Greenock,—The Greenock and Port Glasgow 'l'ramways 
Company have given notice that they intend making application for 
power to use electrical haulege on the tramways, and for wo:ks and 
apparatus for generating, storing, and distributing electricity. The 
Police Board have already decided to introduce electricity, so tbat 
ds Tramways Company will probably get their supply from the 

vn. 


Light Railways.—The Hastings, Bexhill, and District 
Light Railways (Electric) Company, Limited, intend making appli- 
cation this month for an order to construct light railways from 
Hastings to Bexbill and various parishes in the county of Sussex. 
The Iele of Thanet Light Railway (Electric) Company, Limited, are 
applying for an order to construct light railways from Ramsgate 
and elsewhere to Garlinge, Westgate, and Birchington. The Finchley 
District Electric Traction Company, Limited, is applying for an 
order to construct light railways from Archway Tavern to Hendon, 
Willesden, and elsewhere 1 of St. Mary, Islington, Hornsey, 
Finchley, Willesden, and St. John, Hampstead). Tbe Soathend-on- 
Bea Corporation are applying to the Commissioners for an order 
authorising light railways in the parishes of Prittlewell, Leigh, and 
Southchurch. 'This scheme has aim already mentioned in the 
Review. Mr. T. Nevins, of East Orange, New J ersey, is applying 
for an order for the Cheltenham and Woodmancote light railways. 

The Imperial Tramways Company ie applying for an order for the 
construction of Middlesbrough, Stockton, and Thornaby electric 
tramways and light railways extensions. 'The towns to be touched 
by the systems are Stockton-on-Tees, Preston-upon-Tees, Eaglescliffe, 
Middlesbrough, Ormesby, Normanby and Eston. 


Liverpool.—It is stated that about 20,000 passengers 
travelled in the cars on the Dingle electric line on the opening day, 
and that there has been a large and steady traffic each day since. The 
general result of the inauguration has been so satisfactory that public 
opinion is in favour of a general extension of the system. From a state- 
ment made at a meeting of the Tramway Committee, it would appear 
that there was an increase іп the passenger traffic of about 170 per cent. 
and in receipts about 136 per cent. since the change cn this parti- 
cular route from horses to electricity. 


London Electric Railway, will 


‚ ways Company's lines would be reduced, and the light 


Liverpool.—Mr. A. B. Holmes, the electrical engineer, 
has been requested to consider and report what price the Lig hting 
Committee should charge the Tramways Committee for the i 
power supplied to the electric cars. 


London United Light Railways.—The details of the 
light railways in Middlesex, proposed to be constructed by tke 
London United Tramways Company, Limited, under orders from the 
Light Railway Commistioners, were published this week, and are 
more extensive than at first imagined. 'The scheme embraces the 
construction of a light railway from Acton, through Esling to 
Hanwell, to connect the tramway along Uxbridge Road to the 
light railway authorised to be constructed between Hanwell and 
Uxbridge, thereby affording an unbroken line from Shepherd’s Bash 
Common to the Middlesex boundary at Uxbridge. The other lines 
are centred in and around Twickenham. The main line, which will 
be laid if the order ba obtained, will leave the London Road near 
Brentford, and, traversing Twickenham Road, will pass through 
Isleworth to Twickenham, ard thence through the main streets of 
that town to Twickenham Common, where it will diverge, one line 
going through Teddington and Hampton Wick, touching Kingston 
Bridge to Hampton Oourt, where it will be joined by the second 
line, which will bave approached the same spot by way of 
Hampton Road, passing through Hampton Hill and Hampton 
Town. The third section is a line to commence in tbe centre 
of Twickenham, and following Richmond Road, terminate at 
Richmond Bridge on the Midd!esex side, and the fourth section will 
run from the Hounslow end cf the suthorised electric tramway to 
Babes Bridge, the westernmost point «f Hounslow Heath, and mid- 
way between Hounslow and Staines. The last named ic placed in the 
scheme in pursuance of a pledge given the Hounslow District Council 
last year that the line should be ‘continued f: wards Staines. The 
length of lines to be laid is 12 miles, the gaug. is 4 feet 83 inches, 
and the power proposed is either electrical, or some mechanical means 
approved by the Beard of Trade. The terminus of all these lines in 
London will be at Shepherd's Bush, and asthe Londcn Coonty Council 
have agreed that the London United Company may use electrical 

wer over tbe existing Shepheid's Bush line, there will be an un- 

ken electrical line, which, ke ing in close contiguity to the Central 
open up a direct and essy means of 
communication and travelling with the City from the suburb; of 
Middlesex. 


Southampton.—Thé County Council has resolved that 
Mr. Kincaid be asked to submi at an early date, a full and detailed 
report and estimate of the entire cost of constructing and equip- 
ping the lines for electric traction on the overhead system. 


Wolverhampton.—It would seem that the Wolver- 
hampton tramways scheme is not to be passed into law without 
opposition. A special meeting of the Wolverhampton Town Council 
was held on Monday afternoon for the purpose, among other things, 
of considering the Tramways and other Bills now being promoted in 


Parliament. The town clerk (Mr. Horatio Brevitt) stated that since 


the objects of the Tramways Bill had been announced the Corpora- 


tion had, during the past week, been surrounded by notices on the 


0 and amongst these he mentioned one on behalf of the 
Wolverhampton and Dudley Tramways Company to reduce their 
gauge from 4 feet 84 inches to 3 feet 6 inches, and also for powers to 
work them when altered. There was another notice of an applica- 
tion by the British: Electric Traction Company for an order under 
the Light Railways Act to construct a light railway from the 
Fighting Oocks to Bilston to join the Wolverhampton tramway at the 
Bilston terminus, and from there to the borough boundary. Under 
this scheme also the gauge of the Dudley and Wolverhampton Tram- 

way would 
communicate 5 at ноо чо уш Жы. ишо 
company were applying for power to reduce the gauge о gley 
tramway and to use electric traction, the energy to be obtained 
whence is not stateu. These were matters, eaid the town clerk, 
which required the Council's very careful attention, and they were 
likely to come before the public at a very early date. A resolution 
was passcd giving the town olerk power to do whatever might be 
co Ee by him right to safeguard the interests of the Corporation 
in the matter. 


TELEGRAPH AND TELEPHONE NOTES. 


American Trans-Pacific Cable.—The special corre- 
spondent of the Daily Telegraph says: — The general belief ia 
administrative circles, based on advices from Paris is, that Germany 
will acquire the Oaroline Islands, with the exception of such as are 
ceded to the American Government for a cable station. This report 
gains some support from the fact that, by annexing the Caroli 
group, the Germans are only rounding «ff the possessions which they 
5 gained in the neighbouring group, the Marshall 

nds," 


Bedford Telephones.—The Corporation of Bedford re- 
cently applied to the Postmaster-General for a telephone license. 
The Dake of Norfolk, іп reply to the application, says that he is 
unable to accede the request, as he is advised that municipalities 
are not empowered to work such business." 


(Continued on page 831.) 
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THE USE OF SINGLE-PHASE ALTERNATING 
CURRENT MOTORS. 


Ir is apparent that single-phase alternating motors have 
arrived at a practical stage. A good many people have said 
that they have been good enongh to use for some time past, 
but the average man refused to accept the mere ipse dizit of 
an alternating motor advocate, and, what was of prime 
importance, the engineers of alternating current supply 
systems did not regard their introduction on to his circuits 
with much enthusiasm. But if practical examples go for 


of power is imperative. Moreover, the whole of the 
printing mecessary in the conduct of the sweetmeat 
business is done on the premises, and a printing machine 
and a guillotine, that most trying of apparatus to a motor, 
are employed. 

The factory being newly erected it was possible to arrange 
in the firat instance for the introduction of electrical 
machinery, thus in a great measure dispensing with the neces- 
sary arrangements to suspend shafting and its accompanying 
gearing. Qaiterecently we had an opportunity of inspecting 
the whole of the factory under the guidance of Mr. A. H. 
Howard, of 2, Queen Anne'a Gate, Westminster, the con- 


Sopa WATER MACHINE DRIVEN BY MOTORS. 


anything, we are in a fair way to remove many of the mis- 
givings— we hesitate to call them prejudices—that have 
existed. 

Probably the most notable use of single-phase motors in 
this country, is that for driving the whole of the machinery 
of a large sweet factory at Hammersmith, and, what is of 
especial interest, the necessary energy to drive the motors is 
obtained from the public supply mains. The factory in 
question is that of the well-known sweet makers, Faller & Co., 
and it is somewhat surprising to find the making of sweets 
necessitating ro great a variety of machinery. But when 
chocolate is mixed in hundred weights, and eggs 
beaten by the hundred, it is evident that some form 


sulting engineer to Messrs. Faller, and Mr. Geipel, of Messrs. 
Geipel & Lange, who have carried out the electric work. 
There аге in all 14 motore, each of which, with one or two 
exceptions, drives a separate machine. These vary in horse- 
power from 7 H.P. down to } H.P., and as we have already 
mentioned, are operated by current supplied by the Hammer- 
emith Vestry at a pressure of 110 volts alternating, with a 


: periodicity of 50. They are of the well-known Brown- 


Boveri single-phase type, fall descriptions of which have 

appeared in these columns, The smaller motors are started 

by means of a resistance, while for the larger sizes the usual 

condenser is employed. There is little doubt that the 

motors аге started in a strikingly easy manner. Some of them 
F 
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atart on a loose pulley, but this practice is slightly varied in the 
case of the lift motor, which of 2 H.P. starts ap readily with 
the whole of the belting and gearing thrown on, the starting 
current not exceeding the full load current. It is stated 
that at times the load on this motor has been doubled occa- 
sionally, yet there has bæn no breaking out of step nor апу 
damage whatever tə the motor. The motors are fitted with 


self-oiling bearings, and the conditions are sufficiently 
they are occasionally bespat- 


trying for the motors; 
tered with sticky 
sugar and chocolate, 
but the operation 
of turning tkem 
into a form of 
caramel does not 
appear toaffect their 
working. 

The speed of the 
factory machinery 
being slow, it was 
found necessary to 
adopt some form of 
speed-reducing gear 
The three following 
alternatives were 
considered by the 
contractora :—Spur 
gearing, worm gear- 
ing, and belting. 
The firat two were 
objected to, chiefly 
owing to the diffi- 
culty of designing 
special gearing to 
meet the different 
speed of each ma- 
chine, and it ap- 
peared that belting 
offered the easiest 
solution. This, 
however, involved 
the use of a 
countershaft, and 
as it was specially 
desired to obviate 
the X unsightliness 
and trouble due to 
countershafts fixed 
on ceilings, it was 
decided to use u 
special form of 
gear patented by 
Меєвгв. Geipel and 
Lange, which has 
for its object the 
transmission of 
power from the 
motor to the ma- 
chine by exceed- i 
ingly short belts. It will bə seen fron the sketch of the 
gear that it consists of a swivelling countershaft which can 
be adjusted by means of a hand wheel to give the exact 
amount of tension required for the two belts. By turn- 
ing the hand wheel in one direction the standard is inclined 
forward, thus loosening the belts and permitting the motor 
to start light. When the motor is started the hand wheel 
is turned in the reverse direction, which moves the standard 
backwards, thas tightening the belts. This operation is 
necessary only when starting up on full load. The gearing 
is compact and takes up bat little floor space, and what is of 
importance, no trouble whatever has been experienced by the 
employés either in operating this gear or in starting and 
stopping the motors. 

It was decided to adopt a separate motor for each machine 
for the following reasons :— 

1. Because it was important that the very bast light should 
be thrown on to the work, and this is not possible with 
overhead gearing and belting. 

2. Because the machines are scattered, and are in many 
cases a long distance apart, which under another arrangement 
would have necessitated running long lines of shafting, 


Litt MOTOR. 


with the conse quent serious ard continual loss of power 
therein. 

The suitability of the separate motor system in this 
particular case i3 amply demonstrated, for it is found that 
most of the motors are standing for a very large fraction of 
the whole time, and consequently no power is beiog lost, as 
would be the case if a large motor were employed for driving 
the whole of the machines by long lines of shafting. 

The supply from the public mains is brought to a switch- 
| hoard on the ground 
floor, from whence 
branch mains ra- 
diato — throughont 
the building. 

The factory is 
lighted throughout 
by electricity, there 
being about 260 
lights. The whole 
of the wiring is on 
the well - known 
Andrews Safety 
Concentric System, 
the lamps being 
arranged in small 
groups, while each 
motor has its own 
circuit direct from 
the main switch- 
board, on which are 
grouped all of the 
fuses, so that there 
are no fuses what- 


ever scattered 
throughout the 
bailding. 


We reproduce 
some of the most 
characteristic in- 
stances of machine 

driving at Faller’s. 
The egg - beater 
which is a very 
different machine 
to what was used 
in our grand- 
mother’s time, is 
driven by one of the 
small motors, and it 
is apparent that the 
op2ration requires a 
considerable varia- 
tion in speed ; the 
motor drives on to 
. & large pulley, from 
whence the belt 
drives on to a 
Rpeed cone pulley, 
the various вр 
being then controlled by a hand wheel. In this instance the 
balt slackening mechanism is fixed on the wall, behind the 
machine being the starting switch and resistance. 


GEIPEL AND LANGE’s GEAR FOR ELECTRIC MOTORS. 


Tne lift driving motor is an interesting examp:e because, 
as we have indicate before, it starts with the various pulleys 
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and balts on, which, through the medium of large pulleya 
and shafting, drive on toa drum which operates the winding 
gear of the lift. This machinery, it ia parhaps hardly 
necessary to point ou}, is in almost constant use. It will be 
seen that the motor is provided with bed rails, which enables 
ш нш to be altered through the medium of а hand 
wheel, | 

Among the most tryiog work done by motors in this 
factory is that of the nougat mixer. In the illustration 
will be seen, above the pan, sets of blades, these are 
lowered and operated by the motor in different directions, 
anl the material which they stir is very heavy. The 
tightening geer is fixed on the floor alongeide the 
machine. Soda water making is apparently a somewhat 
complicated process, for in the machine we have illas- 
trated two motors are necessary, one presumedly pump- 
ing the gas and the | 
other rotating the 
mechanism 


necessary redaction 
in speed, the motor 
drives on to a large 
pulley, from whence 
the belts are con- 
к 1 loose уз 
ast pulleys whi 
drive the spindle 
ca e mixin 
dale. : 
There are 
numerous other 
applications which 
we cannot illustrate, 
for example, the 
making of chocolate 
requires a moder- 
ately low tempera- 
ture, this in summer 
can only be obtained 
by blowers, or aic 
extractors, and these 
are driven by elec- 
tric motora. Then, 
again, quite a large 
motor is used to 


driveacream beater, 
and in addition 


there are printing 
presses driven in a 
similar manner. Oa 
the occasion of our 
visit we witnessed 
the men starting and 
stopping machines 
without the least 
trouble or visible 
excitement. There 
is no doubt that the whole system of driving at Faller’s factory 
forms an interesting example of what can be done with 
single-phase alternating motors. 


American Society of Mechanical Eagineers.—The 
above society opened its session at New York City by a con- 
ference commencing on Tuesday, 29;h ult, and closes 
to-day. Among the subjects considered were the follow- 
Ing :—“ Improvements in Steam Boilers,” by W. B. Le 
Van; Valve Gear of the Willans Engine,” by J. А. Е. 
Svenson ; “ Calorifio Power of Weathered Coals,” by R. S. 
Hale; “Specific Heat of Superheated Steam,” by R. C. 
Carpenter. Among the queries set down for debate were: 
“On how small a tool does it pay to put an individual electric 
motor?” and “ Ів it of real advantage to submerge the smoke- 
box of an upright boiler to prevent expansion of the tubes?“ 


Motor DRiviNc Eca BEATER. 


ELECTRIC AUTOMOBILES. 


Soon after the first boom in automobiles, we expressed the 
opinion that in the present condition of electrical aconmu- 
lators, the automobile for the country was that driven by 
hydro-carbon internal combustion engines, but that for cities, 
especially those with smooth asphalt roads, the electrical car 
had the better prospects. The Electrical World, of New 
York, has come to the same conclusion, and has devoted a 
considerable space to automobiles in a recent issue. Com- 
paring French and American electrical cara, our contemporary 
thinks American cars are more simple, and that the French 
strive after too many little refinements in advance of their 
time, and so court breakdowns. The French try to recupe- 
rate the battery on down-hill running ; yet they use plain axles, 
and Americans use 
ball or roller-bearing 
axles. Americans 
со, speed by 
various oupin 

the batteries ; the 
French run in series, 
and use all sorts 
of mechanical con- 
trivauces to vary 
speed. A review of 
the position of the 
emt car тз 
made in a pi y 
Mr. Appleton before 
the Engineera’ Club, 
of Philadelphia. It 
was in 1894 that 
Messre. Morris and 
Salom built their 
first car in Phila- 
delphia. It weighed 
4,250 Ibs.; the 
battery weighed 
1,600 lbs., and 
could run the car 
50 to 100 miles on 
one charge. The 
motor was 3 Н.Р. 
nominal, but 
capable of 9 H.P. 
for & short time. 
It weighed 300 lbe., 
and a speed of 15 
miles was attained. 
These figures meant 
that 1,000 lbs. of 
load could be run 
for +%-Н.Р. at 10 
miles per hour. 

Their next venture 
was the electrobat, 
of only 1,700 lbs., 
with two 14-H.P. 
motors on the front 
axle, and a battery 
44 18-10. cells of 
50 ampere - hours 
capacity, capable of a mileage of 25 per hour on one charge 
at 12 miles per hour. The present vehicles, of which 
soon there will be 50 cabs and 50 broughams at work 
ia New York, are of similar design to the cabs already 
worked in New York. 

At 12 miles per hour they only take an average of 2} 
Н.Р, and vhey have в capacity of 40 miles, and can 
mike six or seven miles an hour up an 8 pər cent. 
grade. Their pneumatic tyres are 5 inches diameter, 
and are inflated to a pressure of 120 Ibs. With 44 cells 
an ordinary 110-volt circuit can ba used for charging, 
and batteries are charged in sifu. They require 3 to 33 
hoars for recharging, and the current starts again at 40 to 
50 amperes, falling off to 10 as the counter E.M.F. 
builds up. 

Electrically propelled vehicles are being prepared for use 
ia Chicago, in which wooden wheels and solid rubber tyres 
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will be employed, 
as requiring less 
power than pneu- 
matic tyres. The 
future of the auto- 
mobile electric car- 
riage is hopefully 
considered. 
Considerable in- 
formation is com- 
iled from various 
nch sources in 


the same issue. 
The recent Tuilleries 


Exhibition seems to 
show that a really 
successful electric- 
ally propelled 
vehicle is coming 
to the top. This 
competition was for 
the purpose of 
showing if a car- 
riage could be de- 
veloped for Paris, 
and the result has 
been a large order 
гош the Paris Cab 
ompany. 

An Ard 
Paris hack averages 
65 km. daily travel, 
of which 45 km. 
are useful work, the 
remainder being 
empty work and 
“crawling.” The 
day is 16 hours. 
These were the 
conditions to be 
filled. 
covered nine dayr, 
and were made over 
three different 
routes, embracing 
hills ard bad pave- 
ments. We have 
previously described 
these testa. 

All the electrical 
vehicles had Fulmen 
accumulators, and 
only. one gasoline 
vehicle persevered. 
The conclusions 
drawn as to the 
accumulators, &o., 
may here be 
abstracted. 

The coefficient of 
traction on good 
hard dry macadam 
is 0:0258 to 0°0344 
for iron tyres, and 
0°0228 to 00299 
for solid rubber, 
and 00208 to 
0°0248 for pneu- 
matics. The value, 
0:025, is fixed upon, 
and a vehicle of 
2,000 Ibs. total 
weight. to travel at 
12 miles per hour. 
This implies 880 
foot - pounds 
second, which, at 
70 per cent. 
efficiency, calls for 
1,700 watts, or 
142 watt-hours per 


The tests 


Prec ARV. 


ALTERNATING CURRENT MOTOR DRIVING NOUGAT MINER. 


7 
ч: . 


Sec Rev: | 


ton mile An 
accumulator dis- 
charging normally 
at 4) watts per 
pound of total 
weight, will weigh 
877 lbs. per ton of 
total weight. At 
9 watt-hours per 
pound, the limit of 
distance will be 
24 miles per charge. 
A curve is plot- 
ted for an accumu- 
lator weighing from 
0 to 2,000 Ibs, 
capable at 9 watt- 
hours per pound of 
& maximum of 187 
miles, and the useful 
work in ton miles, 
which is the pro- 
duct of the useful 
weight by the dis- 
tance. The maxi- 
mum of this curve 
is at 1, 000 Ibs. for 
weight of accu- 
mulator. Hence 
50 per cent. is the 
maximum economic 
weight, and 20 per 
cent. is the lowest, 
as below that the 
machine will not 
run at speed. At 
80 to 40 per cent. 
the distance is 40 
to 56 miles at 12 
miles velocity, on a 
level, and gradients 
would reduce this. 
Fulmen cells are 
of pasted type, and 
therefore light, 
though more fragile. 
But capacity per 
unit of weight is 
very important. 
There is a tramway 
in Paris where 
8,664 ampere-hours 
are consumed on & 
round trip, and 
1,682 are recovered 
on down grades. 
Here it pays to use 
cells of 2 to 23 
ampere-hours 
capacity per pound, 
with a 21 ampere 
rate, Automobiles 
must give 6 to 7 
ampere - hours per 
pound, though 
capable of only 


per und. t 
requires 624 lbs. to 
furnish а useful 
kw.-hour. Recovery 


of energy is possible 
within unda. 


Fulmen plates have 
each 24 rectangular 
tablets of active 
material held in a 
grid of lead anti- 
mony alloy by 
bevelled edges. The 
plates are -inch 
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thick, and contain 31 Te cent. in the grids, 39:8 per cent. 
of active material, and 29:7 per cent. in negative active 
material. 

The discharge rate is specified as 0:065 ampere per equare 
inch of positive for five hours’ continnous discharge, but 
they can furnish double, and for short periods four times the 
normal rating. 

The normal values of a Fulmen cell are given:— 


Discharge rate, amperes . .. 1:86 und of total weight. 
Useful watts eee eee вое vee 2:40 AS ү » eig 
Ampere-hours eos eee ove 6 63 9 9 I 
Watt- hours кыз us .. 12:00 a » 
Weight per kw. of storsge ... 417 lbs 

» kw.-hour 000 88 з 


At 5 watts discharge per pound the stored energy will fall 
to 9 watt-hours per pound ; the efficiency would be reduced. 
Cells entirely run out may be charged at 2 amperes per 
pound, reducing to 1 ampere at the end of the charge. The 
makers recommend a constant ntial, sey, 100 watts for 
44 cells for seven hours, the rise of counter E.M.F. auto- 
matically reducing the feed. Down-hill recharging is not 
edvised. It racks the cells, especially if used as a brake 
action. 

Various cars are described and their weights given, which 
in one case is as much as 4,000 lbs. and in none under 
2,000 lbs., of which the cells make up about 30 per cent. 
There is one point has not received attention. We refer to 
accidents. It would be a very serious matter to be run over 
by a 2,000-Ib. cab, of which over half the weight is on one 
pair of wheele. The victim would have over 500 lbs. load 
on him. We have yet to see an automobile guarded in any 
way from running over people, and this will have to be done, 


or motor cabs will become unpopular owing to the accidents. 


they will cause. 

Even a Gladstone coald not jump up and run after the cab 
for its number. It would be necessary for the brutal 
Parisian cabby to moderate his present tactics of running 
down al] and sundry, and meandering sinuously over the 
whole breadth of a street. 


(To be continued.) 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued. from page 828.) 


American Trans-Pacifie Cable.—In the reports of the 
negotiations of the Paris Peace Commission we observe that the 
American commissioners lay stress on the cession of the Island of 
Guam, which is one of the Mariana or Ladrone Islands, and also upon 
the acquisition of the Island of Kusaie (which is also known as Strong 
Island and Ulan), in the Caroline Archipelago, as a naval and cable 
station. Tne United States also claim cable-landing rights at other 
places in Spanish jurisdiction. А few months ago we pointed out that 
the Eastern Extension Telegraph Company had acquired cable- 
landing rights from Spain for all the Spanish Islands in the Pacific, 
м well as an absolutely exclusive right to lay cables from Manila 
to Hong Kong. Ав а consequence of the war, these rights, 
designed to hinder competition, have fallen to the ground, and 
the American Government are now meking arrangements for a 
cable across the Pacific to the Philippines, vid Honolulu, the 

Islande, Козаіе, and Guam Island. The monopoly of 
communication arranged by the Esstern Extension Company 
between Hong Kong and Manila cannot be sustained under the 
change of ownership of the Philippine Ielands; more especially when 
it is borne in mind thatthe United States squadron at Manila derived 
no benefit from the existence of the cable in question. As fer as 
monopoly of tbe landing right at Hong Kong goes, there is a clause 
in the agreement entered into between Her Majesty's Government 
and the Eastern Extension Telegraph Company, in which the Govern- 
ment reeerve the right to permit the laying of cables by others in 
the general interests cf international telegraphic communication." 
As regards the American cable, we find that it would have a total 
length of about 7,500 miles, and that the lorgest section would 
be considerably shorter than the majority of the cables across the 
Atlantic. The cost would nct be great, much less, indeed, than 
the capitalised value of any two cables belonging to the 
Atlantic pooled companies. It has been estimated that the laying of 
this cable would allow of а reduction of rates to China and Japan of 
about 33 per cent. A branch line from Kueaie Island to Cocktown, in 
Queensland, would give Australia the benefit of reduced rates, and, in 
case of difficulties with the existing companies in the China Seas, a 
short line from Manila to Formosa would afford direct and indeyen- 
dent connection with the Japanese Government system of cables, 
which also connect with China at Foochow. 


H.P. at Richmond District Lunatic Asylum. 


German Cable to China.—The Pekin correspondent 
of the Frankfurter Zeitung s ly recommends the laying down of 
another cable between China and Europe, and, of course, urges that 
the work should be undertaken by German capital According toa 
financial daily, at the end of his int . commun'cati:n he 
remarke :—" The laying of a cable along the Chinese coast appears to 
me to be the best and safest undertaking that now presents itself in 
China. German industrial circles should be arged to give the oppor- 
tunity all the attention it deserves. The German Government would 
no doubt gladly support the enterprise. А Grman cabl; to China 
would increase the prestige of the German name, wculd further the 
aims of German policy, and, according to all appearance, would be a 
paying und g.” 


Indian Telegraphs.— In а recent issue Indian 
Engineering stated that the Government Telegraph Department 
(exolusive of State traffic) earned 2:44 per cent. on the capital outlay 
in 1897.98, including State traffic, 7:19 per cent. It expended 
£160,000 on capital account during that period. Since 1892-93, 
28,000 miles of wire have been added, and the number of offices has 
risen from 2,553 to 3,802. The increase in the number of messages 
over 1896-97 have been 124, and in the value thereof 29 cent. 
In private inland mesrsges the increase in number was 8 45, and in 
value 5:65 cent. In ten years the number has increased over 94, 
and the value 77 per cent. 


Telegraphie Interruptions and Repairs:— 
CABLES. Down, .  Repaired. 

West Indies— 

Bt. Lncis-Bt. Vincent .. Sept. 24th, 1898 ... жы 
Amazon Com pany's cable— 

Cable beyond Gurupa... June 8th, 1888 jus 
Saint Louis-Novonha . Oct. 17th, 1898 ise 
Para-Maranhem |... .. Nov. 15th, 1898  ... us 


LANDLINES. 
Majunga-Tananarive .. Nov. 22ad, 1898 ... -— 
Saigon-Bangkok ... . Nov. 27th, 1898 ... Nov. 28th, 1898. 


A Trans-Pacific Cable.—A Dalziel Paris telegram to the 
Globe says that a Washington tch to the New York Herald 
(Paris edition) states that now peace has been assured, the project for 
a trans-Pacific cable will be taken in hand immediately by a company 
which has already been formed for the purpose. The proposed cable 
will connect San Francisco with Honolulu, and thence to Manila, vid 
Guam. Toe stretch between Honolulu and Guam is, however, in the 
opinion of the engineers, too great, being some 500 miles longer than 
any existing cable, consequently it has been decided to try and obtain 
the island of Ualan to serve as a stepping stone. 


! 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barnsley.—December 12th. The Corporation is inviting 
tenders forthe supply and erection of (1) boilers and Green’s 
economiser ; (2) engines, dynamos, switchboard, condensers, fecd · water 
pumps, balancing transformers, boosters, piping, tanks, crane, wiring of 
electricity supply works, and engine, &c., foundations; (3) secondary 
batteries and accessories; (4) feeder and distributing mains (solid 
system), potential leads, network and service boxes, and service 
connections. v Mr qan and all culars can be obtained on 
application to Mr. Thos. L. Miller, M.I.E.E., 7, Tower Buildings, N., 
Water Street, Liverpool, on payment of £1 1s. for each section, 


returnable as usual. 

Beckenham, — December 17th. The Urban District 
Council invites tenders for water-tube boilers, alternators, trans- 
formers, pipe work, feed pumps, arc lamps and posts, cables and 
other street works, travelling crane, &o., &c., for the electric lighting 
scheme. Specifications, &c., from Mesers. Wilson & Story, 66, V i 
Street. See our Official Notices " November 18th. 


Dublin. — December 5th. The Dublin United Tramways 
Company is prepared to reoeive tenders for the supply of general 
stores, including car fittings, iron, steel castings, bile, electrical 
supplies, &., &c., for the year ending December 31st, 1899. Infor- 
mation can be obtained, and patterns seen, at the company's offices, 
9, Upper Sackville Street, Dublin, from November 15th to December 
2nd. Forms of tender 18. each. 


Dublin.—December 5th. The Board of Control want 
estimates for engines, dynamos, ahd wiring for about 100 electrical 
See our Official 
Notices" Novembor 18th for particulars. 


Electric Trams.—Tenders are being invited, says Tenders 
and Contracts, for the construction of a pier and electric trams, in 
conjunction with the Concessionaire, on promotion lines. Address, 
a instance, to F. K. T.,“ at Horncastle’s, Cheapside, London, 
E.C. 


Fleetwood.—The North Euston Estate Company, Limited, 
wants tenders for an installation of wiring, switchboards, &., for the 
electric light, current being taken from the town supply; also for 
electric bells. See our Official Notices this week for particulars. 
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France.—Dc-cember 6th. Tenders are being invited by 
the French Post and Telegraph authorities in Paris for the supply of 
100 tcns of galvanised iron wire 8 mm. diameter, 30 tons of galvanised 
iron wire 5 mm. diameter, and 80 kilometres of submarine cable core. 
Tenders to be sent to Le Sous-Secretariat d'Etat des Postes et des 
Tel aphes, Rue de Grenelle, 103, Paris, whence particulars may be 
obtair 


Shoreditch.—December 13th. The Vestry want tenders 
for six direct-current rotary transformers. See our Official Notices 
November 25th, 


CLOSED. 


Edinburgh.—The following tenders are accepted by the 
Corporation for the supply of generating plant for the electricity 
works :—Six engines and dynamos, Mather & Platt, Limited ; 
seven boilers, Messrs. Sinclair, Leith; six boilers, Messrs. D. Stewart 
and Oo., Glasgow. 


FORTHCOMING EVENTS. 


Monday, December 5th.—At 8 p.m. Society of Arts. Cantor 
Lecture No. 3 on “ Acetylene,” by Prof. Vivian B. Lewes. 
The commercial generation of acetylene ; Pag d aig 
generator in use; the actions taking place in acetylene 
generators, and the effect upon the gas produced; the 


purification of acetylene for domestic consumption. 
At 5 p.m.— Royal tution of Great Britain. General 
monthly meeting. 


Tuesday, December 6th.—At 8 p.m. Боп Society, at 11, Chandos 
Street, Cavendish Square, W. Discussion on Derma- 
titis in Relation to Hónt M Да introduced by 
Mr. Ernest Payne and Dr. Walsh, who will read short 
papers on the subject. | 

At 8 p.m.—The Institution of Civil Engineers. Time per- 
mitting, paper by Mr. Francis Fox, M. Iust. O. E., on The 
Venti of Tunnels and Buildings." 

Wednesday, December 7th.—Institution of Electrical Engineers. 
Annual Dinner, Grand Hall, Hotel Cecil. 

Thursday, December 8th.—At 8 p.m. The Institution of Electrical 

"Improvements in Magnetic Space Tele- 

graphy,” by Prof. Oliver Lodge, D. Sc., F. R. B., member; 

and if time permit, Telegraphy by Magnetic In- 
duction,” by Sydney Evershed, associate. 

At 8 p.m.—Tbe Northern Society of Electrical Engineers. 

Paper on “ Superheated Steam and its Application on 
Steam Engines,” by Mr. Paul Schou. 


NOTER. 


Institution of Junior Engineers’ Transactions.— 
The Record of Transactions of the Institution of Junior 
Engineers (Vol. vii, 1896-97, 108. 6d.) is a presentable 
volume in appearance, but it is also an exceedingly useful 
and interesting volume when one considers the amount of 
knowledge that is stored within it in so convenient a form. 
The papers read during the session to which the book is 
devoted аге :—“ Electric Central Station Working,” by 
P. W. McDougall; “Comparisons of Similar Structures, 
Large and Small" by Prof. A. Barr; “Construction of 
High-clase Bridge and Girder Work," by J. A. Macpherson; 
* Protection of Buildings, &c. from Fire," by W. R. 
Beckton ; “Cycle Construction.“ by Alfred W. Marshall; 
“Electrical Railway Signalling,” by L. G. Ferriera ; also the 
presidential address, by Sir A. A. Binnie. Considerable 
interest is added by notes of the various places and 
works visited by the members, and in this connection 
details are given of the Deptford electricity station, the 
Hotel Cecil and its electrical plant, the Electric Welding 
Company's works at Pimlico, Shoreditch electricity 
works, Dablin-Dalkey electric tramway, and Dublin and 
Belfast electricity works. 


Live Steam Feed Heating.—Our contemporary, the 
Engineer, always poses as the holder of a kind of mystery 
bag when dealing with questions relating to steam economy. 
Again does it raice the question of live steam feed heating, 
but makes no headway, though it makes one remarkable 
statement. It is generally admitted that heat transmission 


. through plates is greater where the water is hot, either 


because the water is more mobile and sweeps freely over the 
heated plates or from some occult reason. We might add 
to this explanation that where all the heat goes directly into 
steam forming—not into heating water—steam will be 
formed directly upon the plates, and in escaping must pro- 
duce currents which would never form where water was 
being heated. The bold statement we refer to above is that 
the injector is not a source of economy as efficient as 
the live steam heater. The injector is а live steam 
heater, but it does not heat the water to the point 
of ebullition, whereas a heater may do so, and probably this is 
the only explanation of the legs efficient action, which seems 
good enough to raise to the dignity of another mystery. As 
regards the greater efficiency of hot water as a heat absorber, 
quite apart from the question of mobility, we have before 
stated that it is probable that heat will be found to be better 
transmitted from a hot to a hot substance than from a hot to 
a cold substance. We may argue that there is a heat refractive 
action, dae to temperature difference, and that heat will not 
во readily pass a point of great difference. It would seem 


and Yorkshire, where no oe рот station or factory 
is withont its economiser flue-feed heater, but ooal is cheap 
down there, and is often bought at five shillings per ton. In 
the south, where it costs twenty shillings, the value of the 
economiser is doubted, and when the writer was last in а 
certain electrical station in London and saw the economiser 
out of work, he was informed that that thing was no use 
after a water-tube boiler, as the boiler would take out every- 
thing that could be got out of the gases. This is the sort of 
thing that many advocates of water-tube boilers do not 
hesitate to put forward regularly. As we have heard ii said 
it is easier to sell a fuel-saving appliance where fuel is cheap 
than where it is dear, and the constant ice of economy 
has lead to the conviction that feed must be hot, whether 
heated by live steam or by waste Bat it is a trifle 
ridiculous to read arguments to-day that there is an 
economy in hot feed, as com with cold. Let, 
apart from the further heating of live steam, the 
primary question is still argued. Extreme theorists will 
tell ов that an tion of the effects of live steam 
heaters is found in the transmission of heat to the working 
body at a maximum temperature, that the water is nearer 
the furnace temperature, and the action is thermo- 
dynamically more efficient. This view opens the door for 
а good deal of fine confused argument. 


Financial Risk of Laying Down оар Lengths of 
Electric Conductors.— With reference to the suggestion 
made y Prof. Forbes's Society of ay paper as to the 
raising of a mortgage on large weights of copper conductors 
used in power transmission schemes, we understand that 
Buch a popa was made by Mr. B. H. Thwaite as long 
ago a8 November, 1892, in a paper read before the Man- 
chester Associstion of Engineers. The title of his paper 
was “Economic Possibilities of the Generation of Electro- 
motive Force in the Ooal Fields and its Application to 
Industrial Centres,” and after referring to what would be 
“а fair rate of interest for the class of security represented 
by large weights of copper conductors,” the author “farther 
ventures to suggest that this part of the capital, or the part 
to cover the cost of trunk transmission li should be 
obtained by the special issue of mortgage debentures at the 
rate of interest stipulated.” 
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More of the Diesel Motor.—In the Journal of the 
Franklin Institute appears а very appreciative reference to 
the Diesel motor by Mr. E. D. Meier. This would be an 
interesting article, but for the fact that it has the appearance, 
deservedly or not we cannot say, of being intpired by some 
promo'ing syndicate. We would be the last to decry the 
work of Diesel, but it is to ba rememkercd that he bas to 
far fallen very far short of his desires as regards compreseion. 
The argument put forward was an ability to abolish the 
water jacket, and yet even in this article the water jacket is 
not denied, though it is stated to be there merely as advan- 
tageous in keeping the temperature of the working paris 
uniform. Quite s0!! The pressure of compression is 
stated as 35 atmospheres, a considerable reduction from 
the 200 or 300 atmospheres once proposed. Mr. Meier 
briefly summarizes Diesel's invention as (a) the use of a 
3 of air very large in comparison with the amount of 
uel; (5) adiabetic compression to a temperature far above 
ignition temperature ; (c) injection of fuel into this dense, 
bighly heated air; (d) regulation and cut-off of the fuel 
supply at any desired point of the stroke; (в) governing 
amount and duration of fuel supply; (/) expansion nearly 
to atmosphere without water jacket cooling; (g) rejection 
of exhaust and taking in fresh supply of air; (л) com- 

ion, in presence of water, at atmospheric pressure. It is 
claimed that Diesel has во far succeeded as to obtain 1 
B. H. P.-hour from 234 grammes oil as compared with best 
coo result of 371 grammes. Practically, Diesel’s chief 
ifference of practice is in the compression of the air 
oe free of fuel, and to such a temperature as to ignite 
the fuel as it enters. He thus overcomes the ordinary 
‘difficulty of gas and oil engines that. premature explosion 
occurs to an explosive mixture at high compression. There 
can be no premature explosion where there is no combustible 
present, and Diesel seeks to first attain a high initial ргев- 
sure, and then expand isothermally by admitting fnel to 
burn and T up the temperature, and subsequently 
adiabatically after fuel is shut off. Mr. Meier talks about the 
invention coming complete to America, and speaks of the 
wonderful success of the new motor in Europe. We cannot 
learn that anything is being done in England, yet we seem 
to have heard that the invention was to be exploited here. 


A rape Growing German Electrical Company.— 
Rapid growth is certainly the feature of the moment in the 
German electrical induttry— both as regerds supply and 
manufacturing companies. As an example, the Helios 
Elektricit its Aktien Gesellschaft, of Cologne, may be cited, 
This company, within the last two years, has increased its 
capital from £150,000 to £400,000; and is again contem- 
plating a further issue of shares, in order to provide the 
means for availing itself of all the business opportunities 
offering. The following figures from the report of the 
company for the year ending Jane 80th, 1898, are taken 
from the Llektrotechnische Zeitschrift, of October 20th. 
The gross profits are £77,330, as against £39,554 in the 
press year. This sum has been distributed as follows: 

epreciation account, £16,205; reserve, £5,000; percen- 
tage on profits, £8,103 (It is not stated to whom this is paid) ; 
bonus to officiale, £1,000 ; pension fund, £2,000; dividend, 
10 per cent. on £400,000, £44,000 ; carried forward, £1,022. 
In the previons year, £18,000 was distributed as dividend, 
and this sum sofficed to pay 12 per cent. upon £150,000. 
With such figures as these the Helios Company will have no 
difficulty in raising fresh capital, and there will be no песеє- 
sity to put into operation all the financial machinery which it 
is customary to set in motion in London, when additional 
money is required for any industrial undertaking. This 
machinery may be useful at times, but it diverts into other 
hands much of the money subscribed for purely industrial 
purposes ; and our manufacturing industries would be in a 
much healthier state to day, if their issues of share capital 
had been conducted upon the German system, without the 
aid of underwriting or finance corporations. 


Which is the Best ?—An Australian “ Subscriber” 
asks :—'* Could I get information through your valuable 
columns about the best system to employ for cooling con- 
densing water. It is to occupy the minimum of space. A 
diagram, it posible; it is for about а 2,000-H.P. plant.” 


lighting or motor purposes. La Compag 


Electrical Supply in Lyons.— Lyons is to be well 
catered for as regards the snpply of electric current for 
nie du Gaz and 
Le Compagnie des Forces Motives du RLóae already exist 


-aB rivals, and now, according to L'Eclairage Electrique, a 


third company has entered the liste. This last, La Oom- 
pagnie des Omnibus et Tramways de Lyons, has requested 
the municipality to permit it to distribnte its excess current 
for lighting purposes, and this permission bas been granted 
after come slight modifications of the scheme to overcome 
the objections of the other companies. Underground trans- 
mission mains аге to be used by the traction company. We 
congratulate the citizens of Lyons upon the is of 
cheap current which this triangular competition holds up to 
their view ; but our congratulations are somewhat tempered 
by the pictures of the public thoroughfares of Lyons which a 
lively recollection of London streeta during the cable-laying 
tent on conjures np before our mental vision. If ons com- 
pany can produce so much mess, traffic delay, and bad 
apguage upon the part of obstracted City men when 
engaged in this business of cable-laying, what will nct tree 
produce ? 


The Steam Turbine and the Uni-Polar Dynamo.— 
The simplicity of the uni-polar dynamo has led many 
electricians to investigate the possibility of its commercialisa- 
tion. Indeed, says the American Electrician, this has been 
во persistently attempted and the problem has seemed so 
insurmountable that it has become a sort of electrical measles 
and is clo:ely analogous in its effects upon the engineering 
fraternity to perpetual motion, its mechanical prototype. 
The electrical ignis fatuus, however, has the redeeming 
feature that it is always to a oertain extent operative, 
and the problem is rather to inorease its operative 
efficiency than to demonstrate its possibility. The cur- 
rent carrying capacity of the uni- polar dynamo is 
enormous. The problem is to increase the voltage, and 


there are but two ways in which this may be done, the first, 


that of making a very intense field, and the second, that of 
5 the speed. The steam turbine seems to offer 
unparalleled opportunities in accomplishing the desired 
result by increasing speed. A 30-H. P. turbine running at 
30,000 revolntions per minute is a practical possibility, and 
direct-conpled to a uni-polar disc could produce measurable 
voltages and current capacity within the limits of the power 
of the turbine. If we have & diso some 80 inches in 
diameter, the effective area which can be flaxed is some 
35 square incher, through which it onght not to be difficult 
to thread 35,000 lines of force. If we run such a disc at 
30,000 revolutions per minute we shall have an effective 
vcltage of 1:75, which is perfectly adaptable for some kinds 
of plating work. If we increase the diameter of the disc to 
such dimensions as we can without endangering it from a 
mechanical standpoint we may raise this voltage to 15 or 20 
volta, and by connecting two such machines in series we may 
attain a voltege of 40 or 50, which is useful for many 
purposes. If electrical power can be obtained from such 
eimple and cheap ap us in such quantities, commercial 
uses will be quickly found for it. 


— 


Accumulator Omnibus at Berlin. — This omnibus 
which bas just been put on the streets by the Allgemeine 
Omnibus Gesellschaft of Berlin, has 20 seats and six standing 
places, measures 7 metres long and 2 wide, and weighs, 
including its battery of accumulators, 6, 650 kg. The 
battery consists of 24 boxes, each containing five elements, 
and its total weight is 1, 700 kg., three-quarters of which is 
supported by the front axle which is the motive axle. The 
specd is 6 to 12 km. an hour, and the battery has to be 
recharged after a run of 60 km. At starting a current of 
50 amperes at 225 volts is required; at a mean speed 35 


^ amperes are sufficient, and 40 amperes are required for the 


maximum speed. 


Smoke Nuisance.—At the Greenwich Police Court on 
24th ult., the London Electric Supply Corporation were 
fined £10 and 8 guineas costs for having on 8th ult. 
allowed the recurrence of a smoke nuisance at the works. 
The Corporation is taking steps to prevent the nuisance, 
including the raising of the height of the shafts, also to use 
smokeless coal. 
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The Candle-Power of Lamps for Decorative Purposes, 
— Incandescent lamps are now very largely used for 
decorative purposes, particularly for electric signs in the 
theatre district of New York city. In such a case as 
this, says the American Electrician, efficiency is not par- 
ticularly to be sought after, for the object of the lamp is not 
во much to give light to surrounding objects as by its own 
luminosity to assist in tracing out the name or advertising 
sentiment so that it will appear brilliantly illuminated at a 
distunce of many hundred yards. It is afact that if letters 
of the sign are closely made and brilliantly lighted, that the 
sign will be less legible than if the lamps were burned at 
а lower candle-power, for the same reason that the true 
size and shape of an incandescent lamp filament can be 
best distinguished when burned at dull red heat. The eye 
is dazzled by more brilliant light. The outcome of this 
reasoning seems to be that а sign lamp must be burned at a 
. considerably lower efficiency than one intended for ordinary 
illuminating purposes, partly because the signs will use 
less current, and partly because the lamp will be of double 
or possibly triple life. The true commercial efficiency of 
the sign lamp cannot be measured in watts per candle- 
power, for itg object is to attract, attention rather than to 
illuminate. 


Lord Armstrong's Experiments on the Electric 
Discharge.—A lecture on this subject was delivered at New- 
castle on 9th alt. by Prof. H. Stroud, D.Sc., of the Durham 
College of Science. Lord Armstrong’s remarkable experi- 
ments have been several times noticed in the ELECTRICAL 
R&VIEW, and are described and beautifully illustrated in 
Lord Armstrong’s book, “Electric Movement in Air and 
"Water." The large Wimshurst machine with which Lord 
Armstrong carried out his later riments, and a large 
induction coil have been presented to the College of Science by 
Lord Armstrong, for the purpose of continuing the experi- 
menta on the electric discharge initiated by his lordship. 
Acting on a suggestion of Mr. J. W. Swan, F. R. S., Lord 
Armstrong had used the Lichtenberg method to distinguish 
between positive and negative in his figures prodaced by the 
electric discharge. Recent figures obtained in this way were 
exhibited at the Royal Society soirée in June, 1897. The 
lecturer explained the Lichtenberg method as improved by 
Lord Armstrong. A plate of glass, covered with a thin 
uniform layer of pei and resin varnish was placed in posi- 
tion, and a disobarge of the “impulsive rush” type was 
produced over the plate. The plate was then dusted over 
with a fine powder, consisting of a mixture of red lead and 
eulphor. The red lead being electrified positively was 
attracted to the negative portions of the plate, and the 
sulphur being electrified negatively to the positive portions 
of the plate. Results obtained by this method with the 
Tesla coil were also exhibited by the lecturer. It is to be 
hoped that these investigations may add to our knowledge 
of the nature of the electric discharge, and that Prof. 
Stroud will make his figures and conclusions accessible to 
the scientific world. 

Prof, Strond announces the valuable gift of apparatus pre- 
sented by Lord Armstrong to the Durham College of Science 
to enable him to continue his experiments on electric dis- 
charge, including: — (1) The specially constructed 16-plate 
Wimshurst machine in air-tight glass case, driven by an elec- 
tric motor, and provided with all necessary accessories (10 
gallon Leyden jars, &c.). (2) 18-inch spark Rubmkorff 
induction coil, with all ne accessories (Tesla coil, 
Leyden jars, &c.). (8) Very fine electric lantern for research 
work. This lantern is provided with fronts for vertical, 
horizontal, and microscopic projection, and has been specially 
arranged for experimental work. In addition to the above, 
gays a Newcastle paper, his lordship has promised a set of 
storage batteries for use with the above. 


. The lost “ Mohegan " and its Electrical Installation. 
—The judgment which has been given in the Wreck Inquiry 
Court, in respect to the loss of the Mohegan, declares that 
the ship’s compasses were sufficient, and could not have been 
| affeoted by the electric current from her dynamos. It is also 
held that the vessel was supplied with lamps independently 
of the electric lamps. 


Falcon Works Engineering Society.— Mr. Percy Sellon 
delivered the presidential address to the above society at the 
inaugural meeting of the session on 17th inst. After 


referring to current and prospective developments in the 


electrical industry, Mr. Sellon on to consider the 
position of the British manufacturer of el purger in 
the face of competition from the Continent America, 


and contrasted the conditions as regards labour, materials, 


and supervision, of the respective systems in pu o 
tion in Great Britain, Germany and Switzerland, and the 


United States. Mr. Sellon concluded by referring to the 


ampa and extensions which have been and are now being 
introduced at the Falcon Works with a view to assuring for 
the Brush Compeny's manufactures the benefits of latest 
thought and experience on labour conditions and prodactive 
organisation, including the introduction of the single-break 
day, the growth of the pieoe-work system, the company's 
profit-sharing scheme, &o. | i 


Safety Gauge Glass for Boilers.—The Scientific 
American pab ishes a description of a so-called safety gauge 
glase, in whi 


VV if a glass breaks, 
a Belf-acting valve will automatically shut off the water from 
that glass. A from the fact that the valve is so placed 
that it will probably soon refuse to work owing to its hori- 


zontal position, where it will be quickly obstructed by dirt, 


there is the awkward fact that if both glasses break there is 
no shut-off cock to cut out the boiler.. We have recently 
heard of a new water gange, in which the glass is a thick 
piece of ce glass in a square gun-metal box. It is eaid to 
indicate the water level with great clearness, and as the glass 
is strong it will at most simply crack and leak, and not pre- 
vent the shut-off cocks being turned, which is the difficulty 
with ordinary gauges. Glass tubes must always break com- 
pletely, and hence arises the demand for automatic eut-out 

етісев, many of which are useless or dangerous. Tho one 


illustrated in the Scientific American will be both unless con- 


siderably modified. 


More of the Heilmann Locomotive. — L'Industre 
Electrique refers to the fact that for a year No. 8,002, by 
which we understand the Heilmann engine, has now been 
under trial. Our contemporary, to use its own words, has 
“taken the liberty of not partaking in the delirious enthusiasm 
of the technical and pseudo-scientifio press in presence of 
these testa, without significance or results, and this attitude 
has brought us a precious lot of abuse. The travelling 
station took a very long time to travel from Mantes to Rouen. 
The reason is that after it bad passed each bridge, a stop was 
made to examine the various registering apparatus placed to 
determine vibration.” Much fun is made of the whole busi- 
ness, and it is concluded that No. 8,002 (on ne parie plus de 
la 8,001) has to the state of an apparatus for testing 
the resistance of the track of the Company de l'Ouest. This 
curious engine is made known to the readers of our contem- 
porary, whose opinion seems best expressed by the phrase: 
* To what base uses are we come." even in its home tbe 
Heilmann locomotive does not have everything its own way, 
but is looked ie as а more or less senseless freak not to be 
lightly imitated. How it ever came to be designed it is not 
for us to say. We believe it was to prove the possibility of 
electric traction. If anyone in France at any time wants а 
temporary supply of electricity for в local féte, or what not, 
they can hire this huge locomotive, and at once have at the 
nearest railroad point a fairly powerful electrical station.. 


The Commissioner of Police and Electric Carriages. 
—8іг Edward Bradford, the Commissioner of Police, says:— 
Should electric carriages come generally into use, the 
effect, on the traffic of the metropolis will be marked, as such 
vehicles occupy but a little over one-half the space of that 
of a similar vehicle drawn by a horse. From a sanitary 
point of view, also, a diminution of the number of horses in 
the streets is a desideratum.” The Commissioner says, adds 
the Daily News, the few hackney carriages propelled by 
electricity which have been placed on the public streets 
appear to have given general satisfaction. He praises them 
as roomy, as having well-fitted interiors, and as being, with 


regard to their mechanism, well under the control of their 


drivers. Experiments are being made with a view to reduce 
their weight. 
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The Entertainment Account.—The New York Zlec- 
trical World says in a recent editorial :—“A pernicious 
custom apparently inseparable from competition, and one 
which is perbaps followed to a greater extreme in tbe sale of 
electrical apparatus than in any other line of transactions, is 
the practice of treating. The prospective buyer of а boiler, 
engine or dynemo, his engineer, architect or agent, is trans- 

d about the country nominally to inspect similar instal- 
ne, dined and wined and made the object of an outrage- 
ously wasteful expenditure of money in many other ways. 
. Unfortunately, this process in the case. of large orders is a 
cheaper method of obtaining business than the use of high- 
grade material and workmanship in the construction of the 
и It thus gives unprincipled manufacturers ап 
vantage which must be met by those attempting to main- 
tain a high standard by similar tactic, necessitating either an 
increase of prices or a deterioration of the quality. The 
commonsense purchaser must realise that & manufacturer who 
does not stoop to such practices can supply а better equip- 
ment at the same price with the same profit, than the one 
who spends a considerable percentage of the contract price in 
“ blowing off" the prospective buyer, but more often the one 
treated is an agent or consultant who cares more for this 
y form of bribery than he does for his employers’ intereeta. 
he pue is & degrading one, both morally and industrially, 
bot for its eradication we will probably have to wait until the 
millennium." Our contemporary's remarks are aimed more 
particularly at trading practices, but they might apply with 
equal force to the means adopted by some promoters and 
inventors in this country for bringing their new apparatus 
and processes before the attention of the press and the public. 
We suppose the expense generally takes а place in the pro- 
moter’s or inventor's estimate of the amount to which he 
considers himself entitled as vendor, so that really the sbarc- 
holder is made to pay for it if the thing is successfully 
a, though it be floated but to sink again almost immedi- 
у. 


The Rays of the Glow-Worm.—The pale mem light 
that shines from the ior portion of the so-called *glow- 
worm is said to be due to the emission of X raye. By the 
way, cays the Photographic News, this creature is rot а worm 
at all, bat the wingless female form of a species of beetle, the 
Lampyris noctiluca, and her luminosity is supposed to afford 
the means of attracting the non-luminous male. Recently 
800 of these insecte, according to the Revue des Sciences, 
were made the subjects of experiment by enclosing for two 
aay ae e седо 1 from all еп lighte 
and placing before photographic plates screened by seve 
thicknesses of black paper, besides plates of brase, copper, 
and aluminium; also a pieoe of cardboard, with a hole in 
it, was interposed between the plates and the dari phia 
plate. On developing the latter, it was found to be blackened, 
except at the ji opposite the hole in the cardboard. The 
rays of the Lam „therefore, appear to have penetrated 
the metal and excited luminosity in the cardboard. It was 
subsequently discovered, also, that when there was nothin 
between the sensitised plate and the “ worm,” the rays acte 
es do those from ordinary light, but in traversing cardboard 
and certain metals, they acquired the properties of the 
Róntgen rays. It is suggested that possibly these creatures 
have the property of emitting both forms of rays. The 
foregoing savours somewhat of the improbable, and the editor 
of the Revus suggests further and more definite experi- 
mentation; he also addr, as regards the power of emitting 
dual forms of rays, that there may be a third form that will 
prove explanatory. 


Appeintments Vacant.—The Hammersmith Vestry 
want an electrician-in-charge for the electricity. works. See 
our “ Official Notices.” 

A consulting electrical engineer is wanted to advise the 
Hoyloake and West Kirby Urban District Council in con- 
Deotion with its electric lighting echeme. See our Official 
Notices. 

The Guardians of St. Mary, Islington, are wanting an 
electrical engineer to p specifications, &c., and to super- 
intend the putting down of an electric lighting installation 
for the new шау вов erecting at Highgate Hill, Upper 
‘Holloway. Latest date for applications, December 7th. 


Regeneration of X Ray Screens.—When a barium 


order to show this phenomenon, it is sufficient to expose 
such а screen, upon which a coin been placed, for a 
uarter of an hour, about half an inch distant from a 
rookes's tube. A distinct contrast will be observed between 
the part covered by the coin and the rest of the screen. If 
the screen be row exposed for a quarter to half an hour to 
direct sunlight, it acquires sgain its original properties. 
P. Villard has made an investigation to determine which 
part of the spectrum is most active in regenerating these 
exhausted ecreens. For this purpose he projected on a 


. screen strongly browned by the Röntgen rays а spectrum of 


sunlight obtained by passing the light through two quartz 
prisms. After some hoars’ exposure, the screen was 
examined by diffused light and also by the Röntgen rays, 
which show the contrasts better. It was found that t 

ultraviolet and the blue part of the spectram had very little 
effect. The active parts of the spectrum occurred in separate 
strips, which are defined in wave lengths as follows :—From 
(1) А = 900 to à = 710; (2) A = 590 to A = 540; (8) 
A = 510 to X = 480. The rays of strip (8) are most active, 
and it will be seen that the most refrangible of these rays 
scarcely pass the limits of the “green.” It is not, therefore, 
the rays which are chemically most active which have the 
greatest regenerative effect on the screen. Brova has, how- 
ever, remarked that the rays of the first strip are those which 
Becquerel found to be most active in exciting fluorescence. 


Motor Generator fer кестен: — А motor 
generator designed by the Jantz & Leist Electric Company 
cf Cincinnati, Ohio, for electrotypers is described in the 
Electrical World. It is of the multipolar type, with spherical 
cast yoke, into which are set laminated soft wrought-iron 
pole pieces. The field coils, which are form-wound, are 
in geable. The armature is of the ironclad (уре, 
notched to receive the windings. On the motor end 

are form-wound and insulated before being placed in the 
notches ; the fete Mor end the coils consist d & bare 
со wire cable with a carrying capacity of 1,200 
оа without heating more than 80° C. above the sur- 
rounding atmosphere. The bare-wire winding is used on 
account of its great radiating surface and consequent ventila- 
tion, besides being easier to handle. The armature winding 
is in multiple, the current being collected by four sete of 
copper-leaf brushes, held in a rigid holder. The spring 
of the copper insures a good, firm contact on the face of the 
commutator. The commutator is built up of hard copper 
segments, with mica insulation, there being 12 segments to 
the commutator. On the motor are used carbon brushes, set 
in radial holders, the tension being adjusted automatically. 
The bearings are phosphor bronze, self-oiling and self-aligning, 
and are fitted with glass sight oil gauges. It is stated that 
these machines run sparkless from no load to fall load with- 
out the necessity of changing the position of the brushes. 
Their principal constructional features are the ample size of 
all the parts to carry the full-rated load continuously without 
excessive heating ; the use of the best of material and the 
excellence of design and workmanship. The regulation is 
effected by means of a rheostat in the shunt circuit connected 
across the main line terminals. Current is generated at a 
pressure of 6 volte. 


Oldham Smoke Nuisance.—It appears that in Oldham 
the electric light works of the Corporation iteelf is making 
smoke, and the tender aldermen of Oldham wish to have 
this stopped, as they cannot feel easy in their consciences 
when the Corporation enforce the Smoke Act against other 
p2ople.' The Electric Light Committee therefore hauled u 
two stokers before them, and spoke gently to them as 
smoke, which was made so much in the day time, when the 
load is light. We wonder if the smoke inspector ever sits up 
at night and keeps an eye on the chimney by moonlight; for 
if the chimney smokes to much on a day load, what will it 
not do under night’s gentle shadow. Smoke inspectors have 
very funny notions sometimes, and there is a great variety of 
opinion as to what is, and what is not, black smoke. 
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Is Compression in a Steam Cylinder Economical ?— 
The Engineer reviews some Belgian and American erperi- 
ments on compression in steam cylinders. It is well known 
that Zeuner gave his authority to the statement that the Іова 
due to clearance spaces could be annulled by compression up 
to initial pressure, whicb, of course, is most easy to accom- 

lish where clearances are small. Prot. Dwelshauvers-Dery 
been making experiments which seem to disprove this 


claim, for he has shown considerable loss, and he attributed 


this reversal of theoretical anticipations to the cylinder wall 
action, a view which seems to be supported by Prof. Doerfel’s 
experiments, who showed better resulta from compression 
when the steam jackets were in action than when they were 
idle. Prof. Baulvin attacks Prof. Dery's views by the aid of 
the entropy diagram, itself rather a theorctic tool, and shows 
that wall effects are diminished, and he considers that the 
losses shown by Dery were due to leakage. The slide valve 
is certainly not very suitable as a means to hold in com- 
pression, and we rhould ourselves prefer results from а 
well designed piston valve engine, and the leakage is 
practically admitted by the experimenter himself, who 
subsequently made further experiments, however, and 
confirmed his previous findings, the bigger losses 
accompanying the beavier compressions. In America, 
Prof. Jacobus has experimented with an engine of five-fold 
greater speed, and found no material difference for three 
different ratios of compression, and they by no means bear 
ont Prof. Dery's tests and findinga. He considers that the 
lower compression to 627 initial pressure gave a better 
result than full compression. Prof. Doerfel found no serious 
differences, but looks to compression as a means of quitt 
running. Probably, every engine has its point of best com- 
pression, which must vary with the conditions. We all know 
the advantage of compression in quiet running. We well 
remember an engine with a heavy crosshead which shook its 
buildings and foundations to pieces, and was cured abso- 
lutely by а B addition of inside lap to the valves. So far, 

ractical men have dealt with this question by themselves. 

he professors have now got a hold of it, aud while they are 
quarelling over the point, perhaps the practical men had. 
better кате reading alone, for they will get very little light, 
and that very contradiotory. 


The Light of the Firefly.—Mr. C. M. Broomall, writing 
in the Scienttfic American, November 5th, 1898, gives gom» 
interesting particulars as to the nature. of the light emitting 
organ of the firefly. It has b:en found that this organ in 
the glowworm consitts of a pale, transparent, superficial 
layer, which gives off the light, and a deep opaque layer 
whose function is less obvious. The Italian firefly, in which 
both male and female are luminous, has been examined by 
Emery. Here, as in the glowworm, the organ was found to 
consist of two layere. It has also been found that the ulti- 
mate branches of the tracheæ, or air tubes, are distributed 
through the photogenic apparatus : the nerve fibres are also 
pee The luminous organ in the firefly is regarded as 

omologous to the fat body,” often found in insects. Two 
very significant discoveries have b:en made: first, that car- 
bonic acid extinguishes the light; and, second, that oxygen 
intensifies it. These facta, in conjunction with the known 
distribution of air tubes in the photogenic body, point very 
strongly to the theory that the light is result of some form 
of slow combustion, while the fatty nature of the luminous 
cells indicates the probability of fat, with some form of free 
phosphorous as the active agent. It has been fonnd that the 
luminous organs retain their power for some time after death, 
во that their action is not dependent on vitality. The fact 
that their light, is во rich iu ultra-violet rays is, however, 
inexplicable in the light of what is at present known about 
combustion. | 


Institution Annual Dinner.—The secretary has re- 
minded us that members who wish to attend the annual 
dinner of the Institution of Electrical Engineers on Decem- 
ber 7th, should apply for tickets before Saturday next, 
December 8rd. 


X Rays in War.—Surgeon-Major Beevor, R. A. M. C., has 
been giving a lecture to the Camera Club on the subj ot of 
„Work with the X Rays on the Battlefield.” 


time after. 


Effects of the Arc on Eyes.—The report of Tracineki 
in the Zeitschrift fiir Beleuchtungswesen (April 30th), gives 
the result of investigations in connection with the operation 
of the Zerener arc welding process, which is now coming 
into use quite largely. The operator wears a pair of 
55 of dark, smoked glass, besides which he looks 
through a pane of deep red glass, which is connected with 
the apparatus. The action of the light is sufficiently 
reduced by this means, says TM Progressive Age. He tried 
using the red glass alone, but it affected the eyes for some 
he workmen who are using this apparatus 
continuously at first experienced pain in the eyes at night, 
but later on this disappeared; the sight, however, was not 
affected. He concludes that no permanent ill effects are pro- 
duced if proper 5 are taken, and if the operator 
becomes тайпы y accustomed to the work. It is a mistake 
to have a new operator work a whole day with the arc, as he 
should begin with a few hours a day until bis eyes have been: 
accustomed to it. Only those who have healthy normal 
eyes should attempt this work.— Scientific American. | 


The Nobel Bequest.— Mr. Alex. Danielson, of Stockholm, 
writing to the Scientific American, re the status of the above, 
says that the сазе has been decided, or rather а compromise 
has been effected between the contesting parties. The rela- 
tives of the deceased will receive a litt'e more that 
$1,000,000, so that there still remains for the prizes the sum 
of $6,950,000. The income, computed at the rate of 8 per 
cent., will make the five priz 8 worth $41,600 each. It is 
expected that the compound interest daring the time, which 
will necessarily be long, that will elap:e before the prizes 
can be awarded will increase the ү so as to cover the 
cost of managing the funds and the work entailed in pro- 
perly distributing the prizes, The prizes are to be awarded 
annually to persons making the most important discoveries 
in physics, chemistry, physiology, or medicine. 'There are 
also other prizes. | 


Royal Institution.—The Christmas Oonrze of Lectures, 
specially adapted to young people, at the Royal Institution, 
will be delivered this year by Sir R. S. Ball, LL.D., F. R. S., 
Lowndean Professor of Astronomy and Geometry in the 
University of Cambridge. The subject will be “ Astronomy.” 
The lectures will be delivered on Tuesday, December 27tb, 
29th, and 31st, 1898, and on January 8rd, 5th, and 70, 
1899, at 3 o'clock. . Сй 


Award,—Mr. Е. H. Todd, a matriculated student at the 
Sonth Western Polytechnic Day College for Men, has been 
appoint d to an open Exhibition in Physics and Chemistry 
at Christ Church, Oxford, of the value of £80 per annum, 
tenable for four years. 


Personal.— Mr. David Stevenson has taken offices at 
17, Victoria Street, Westminster, and proposes to make a 
speciality of the «quipment of works with electric motors and 
plant. Mr. Stevenson will be known to many through his 
connection with the “ E.P.S." Company in its early days, 
also with Drake & Gorham, and as partner in the firm of 
Edlin & Stevenson, of Caps Town, and recently with 
Marshall, Sons & Company, Gainsborongh. 

It is stated that Prof. Röntgen has been invited to fill the 
chair, about to be vacated by Prof. Wiedemann, at the Uni- 
versity of Leipzig. | 

Mr. John Young, of the Glasgow Corporation tramways, 
was on Tuesday unanimously appointed chief officer of tram- 
ways by the London County Council at a salary of £1,500 
per annum. The other two gentlemen in the final selection 
were Mr. Alfred Baker and Mr. John Aldwortb. 


The Gordon Memorial College.—It is stated that in 
response to the Sirdar's appeal for funds for the Khartoum 
College, Colonel Gourand has telegraphed to the Sirdar from 
Palace Gardens Terrace, Kensington Palace, undertaking :— 
* Asa citizen of that great English speaking sister nation of 
America to provide the sum of at least £1,000.” 


Vol 48. No. 1,097, Овсвивва 2, 1898.) THE ELECTRICAL REVIEW. 887 


London Electrical Cabs.— The Financial Times of 
Tuesday last had the following: —“ The report and balance- 
sheet of the London Electrical Oab Company, to be sub- 
mitted at the meeting to be held on Monday next, will not 
be pleasant reading to the shareholders—the accounta show- 
ing that since the incorporation of the company on Novem- 
ber 12th, 1896, to July 31st last a loss of £6,207 has been 
made, Oab maintenance, including electricity, repairs, and 
renewals, &o., has cost £7,121, while the receipts from cab 
hire come to no more than £8,242. It will thus be scen 
that there has been an expenditure of more than a sovereign 
for every 108. earned. Figuring among assets are two utterly 
worthless 5 £1,858 for preliminary expenses, 
and £1,609 for general expenditure to August, 1897, the 
date when the cabs commenced to ply for hire. The 
sum of £29,864 is set down for expenditure on premises 
and rolling stock, but nothing, however, is written off for 
depreciation. It is, therefore, obvious that were this very 
necessary provision made the accounts would show a loss of 
at least double the figures given. Under these circumstances 
it is not to be wondered at that the directors p to 
make an issue of £12,000 of debentures, more especially as 
the effort to place fresh share capital early in the year proved 
a fiasco, only 12,908 shares being applied for out of a total 
of 86,388 offered. It is stated that this £12,000 will be 
sufficient to ‘pay all liabilities, after the premises, new plant, 
stock, &c., have been put in thorough working order,’ thus 
suggesting that, notwithstanding the heavy expenditure 
already incurred for this тш they are still in an опғаќів- 
factory condition. Shareholders will be interested to know 
that at the meeting the chairman will speak very fully as to 
the past, present, and future workings of the business, and 
that to those who are unable to attend, a copy of the speech 
will be forwarded. This will, however, we fear, prove but 
poor consolation for the abeence of a dividend, but they 

may well be thankful to receive anything from this hopeless 
concern.“ 


A New Process of Combustion.—A new process of 
combustion, to which reference was made in these columns 
some months ago, bas been brought before the Franklin 
Institute by Mr. Paul J. Schlicht. The idea embodied is 
the warming of the air for combustion by the escaping gases, 
and Mr. Schlicht does thia by actual contact of the escaping 
gas with the incoming air. He effects this by inrerting a 
sleeve in the chimney-top sor. what lees in diameter than the 
chimney. The fresh air comes in round the sleeve, and travels 
all the way along the chimney and #пев to the fire. For 
ordinary heating stoves the air which comes down the chimn y 
is sdmitted on the top of the fire, and very low rates of 
combustion can be obtained when required without 
formation of carbonic oxide. The products of combustion 
escape cooled by the incoming current of air. The argument 
of Mr. Schlicht is that if once properly introduced Бу 
means of the sleeve, as above described, no separation of the 
counter currents is reqnired. It is stated that the German 
Patent Office, originally sceptical, were convinced that Mr. 
Schlicht had succeeded in doing what be claimed. As 
regards the application to eteam boilers, the illustrations do 
not show how the down-coming stream is diverted to fecd 
the fire. A considerable economy is claimed for the system. 
Nothing is said as to the size of chimney necessary. It 
would appear that, for a double purpose, the chimney must 
be very much larger, if not twice the area of an ordinary 
chimney, though in this respect it is claimed that less of air is 
required, and if this be so a part of the chimney area can very 
well be applied to the down current. The subject is a curicus 
one, and is sufficiently interesting to raise & wish for more 
information. Whether it will prove as useful for general 
steam raising as for domestic purposes is, perhaps, doubtful. 


Long Distance Telephony.—A Times correspondent 
telegraphs from Little Rock, Arkansas, U. S. A., that suc- 
cessful telephone communication has been established 
between Little Rock and Boston, a distance of 1,900 miles." 


Lectures.— Before the Institution of Engineers and 
юшде at Glasgow on 22nd ult., Mr. William Arnot 
а paper on “ Meters and Systems of Charging for Elec- 

trio Energy." | 


The Pecuniary Value of Fine Scesery.—The Com- 
missioners for the State Preservation of Niagara appear to be 
greatly agitated at the prospect of the effects which ihe 
development of electrical power and manufacturing enter- 
prises will have upon the future of the Niagara Falls. Ina 
recent report they e the fear that the national indiffer- 
ence may lead to the diminution of the value of the cataract 
and the defacement of it as а wa ld- famous spectacle; and 
in the belief that the river and falls are at present not safe- 
guarded from diversion and det truotion, they appeal to the 
combined power of the Goveraments of the United States and 
Great Britain to provide that "absolutely sure protection ” 
which is necessary. Our American contemporary, the 
Electrical Engineer, however, laughs at this alarming 
nouncement. In a cleverly written article it shows that, 
according to its information, the concessions which have 
been ted provide for the tapping of the river above. 
the falls to the extent of only 500,000 horse-power, of 
which not more than 60,000 H.P. has as yet been 
converted, while the general estimate puts down the 
total horse-power of the falls at something approaching 
6,750,000. It further shows that even when the whole of 
the 500,000 H.P. has been developed, the thickness of the 
sheet at the Horseshoe—now 16 feet—will be only 1} feet 
thinner; and in view of the fact that the falls are being 
broken up into a series of slopes and rapids under the weight 
of water, considers that it is a scientific proposition whether 
the diversion of a considerable portion of this mass of water 
—80n.. 100,000,060 tons an hour—may not help to preserve 
the falls as they are in their present majesty and beauty. 
It suggests to the Commissioners that before condemning 
the splendid and во clearly an industrial development which 
is going on round Niagara at present, they should consider 
this matter, when perhaps they would find that the engineer 
is not ont of place at Niagara, bat is there by right and 
duty. “Is it not better, it asks, on purely se:thetic 
grounds to generate that much power, s.e , 500,000, from 
running water rather than by burning an equivalent quantity 
of coal with all its grime and pollution?” It will be 
interesting to have the Commissioners’ reply. As the oase 
stands, our contemporary—assuming its information as to 
the concessions granted is correct—oertainly scores, and 
scores heavily, and we. congratulate it accordingly. But 
reading between the lines, both of the report and the 
criticism, we are not insensible to the impression which they 
convey, that the real question at issue is not so much one of 
seatheticism as commercialism, or in other words, not во much 
one of the preservation of the appearance of the falla, as the 
preservation of the interesta of “ the hackmen, the New York 
Central Railroad, and the hotel proprietors.” If во, we are 
likely to witness а pretty struggle between the contending 
forces. 


Institution of Electrical Fugineers.—We understand 
that candidates for election to the Institution, who wish to 


be admitted under the existing rules, should send in their 


applications before Monday, December 5th, if they seek 
election as memb:rs, or, if as foreign members, associates, 
or stadenta, before Thursday, December 8th. | 


British Postal Officials in America.—It is stated that 


Messrs. Gavey & Oooper, of the General Pot Office Engi- 
neering Department, are making a thorough investigation of 
the telephone system in America. 


——A— 


NEW COMPANIES REGISTERED. 


Sou: American Electric Company, Limited 
(59,646).—This company was registered on November 23rd, with a 
capital of £100,000 in £10 shares, to promote and facilitate the 
development cf undertakings for electric power supply, electric 
lighting, electric communication and other industrial works con- 
nected with electr. city, to undertake and carry on mercantile, coma- 
mercial, financial and other business, and to enter into an ment 
with the “General Electric Company" of the U States, 
and Oharles Bright. The first subscribers (each with one share) are: 
—Oharles Bright, 14, Oopthall Avenue, Е О , engineer; О. Н. Bennett, 


— 
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Prince's House, Palace Street, . W., gentleman; James Oliver, 13, 
Oanfield Gardens, N.W., gentleman; R. G. Fudge, 38, Beecroft Road, 
Brockley, B.B., secretary; 8. Charles Lewis, 26, Vicarage Road, 
Tottenham, clerk; John J. Scott, 34, Regent Square, W.C, law 
writer; and Thomas Large, 8, Coburg Villas, Teddington, secretary. 


The first directors (to number not less than two nor more than seven) 


are to be nominated by the subscribers; qualification and remunera- 
tion as the company may decide. 


New Electre-Chemical Manufacturers’ Association, 
Limited (59,267).—This company was registered on November 22nd, 
with а capital of £2,0CO in £1 shares, to carry оп the business of 
electrical, mecbanical, marine, ciyil, metallurgical, and chemical 
engineers, electricians, suppliers of electricity, iron, brass, and metal 
founders, motor and horseless-carriage builders and designers, 


laters, chemical manufacturers, &c. The first subscribers 


(each with one share) are:— Miss Edith M. Linstead, 38, Southmoor 
Road, Oxford; Alfred T. Poole, 179, Kennington Road, SE, 
manager; Miss Florence E. Hester, 26, Cornwall Street, St. George's 
Square, 8.W.; George H. Humphreys, 24, Gutter Lane, E. O., 
director; Louis Schramm, A.I.E E., Evelyn, Belgrade Road, Hampton- 
on-Thames, electrical engineer; James Phillips, 148, Great Dover 
Street, B.E., electrician; and Harold E. Matthews, 9, Ohadwoll 
Street, Е,С., analyst. The first directors (to number not less than 
three nor more than seven) are to be nominated by the subscribers ; 
qualification, £10. 


W. C. Bersey & Co., Limited (59,698).—This company 
was registered on November 28th, with а capital of £5,000 in £1 
shares, to acquire and carry on the business of consulting and 
mechanical, electrical and general engineers, financial and general 

ts, promoters, &c., carried on by Walter C. Bersey, George Е. 
Thompson and Oharles G. T. Bromfield, at 39, Victoria Street, West- 


Road, Leyton, secretary; F. T. Bersey, 16, Gore Road, South Hackney, 
draughteman. The number of directors is not to be less than three 
nor more than seven; tbe first are Walter C. Bersey, Geo. E. Thomp- 


son, Obarles G. T. Bromfield and Charles Davis; qualification, 100 . 


shares ; remuneration as the company may decide. 
а 
OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Werner Cadmium Electric Accumulator Syndicate, 
Limited (57,417).—' This company's statutory return was filed on 
October 8th, when 4,515 shares were taken up out of a capital of 
£6,000 in £1 shares. 4,100 are considered as paid, and £415 has been 
paid оп the others. — 


Electrical Power Distribution Company, Limited 
(57,907).—This company's statutory return was filed on November 
8th. ` The capital is £20,200 in 2,000 £10 and 200 £1 shares; 154 of 
the former and all the latter have been taken up, and £3 per share 


called on the £10, while the full amount bas been called on the . 


others; £662 has been received. 


Camborne Electricity Supply Company, Limited 
(57,950).—This company’s statutory return was filed on October 14th, 
when seven shares were taken up and paid for in full out of a capital 
of £10,000 in £1 shares. · 


Sandgate and Hythe Electric Company, Limited 
(57,997).—This company’s statutory return was filed on November 
10th, when seven shares were taken up out of a capital of £1,000 in 
£10 shares. No calls have as yet been made. 


Mackey's Electric Lamp Company, Limited (58,437). 
—This company's statutory return was filed on October 21st, when 
seven shares were taken up and paid for in full out of a capital of 
£2,000 in £1 shares. 

ny, Limited 


Brush Electrical Engineering Com 
(29,533).—This company's annual return was filed on October 21st. 
The capital is £660,000 in £2 shares (150,000 preference). 90,000 of 
саса ате been taken up, and the full amount of £369,000 has been 
ра 

Bickle & Co., Limited (36, 429).— This company's 
annual return was filed on September 6th, when 2,027 shares were 
taken up out of a capital of £50,000 in £10 shares. 1,000 are con- 
sidered as paid, and £10 per share has been called on the others. 
£10,223 has been paid, and £50 is in arrears, while £3 has been paid 
on three forfeited shares. : 

Limited 


Telegraph Manufacturing Company, 
(58,158).—This company’s statutory return was filed on November 
24th, when the whole capital of £200,000 in £5 shares (20,000 pre- 


ference) was taken пр. 6,600 of each class are considered as paid, 


and £3 per share has called and £80,400 paid on the others. 


Chilian Electric Tramway and Light Company, 
Limited (57,203).— This company’s statutory return was filed on 
Beptember 14th, when seven shares were taken up out of a capital of 
£1,050,000 in £1 shares, and £7 paid. 


CITY NOTES. 


The London Electrical Cab Company, Limited. 


THE directors’ report to be presented to the general meeting of share- 
holders, to be held at the Westminster Palace Hotel, S. W., on 
Monday, December 5th, 1898, at 11 a.m., states:—The directors 
regret that the profit and loss account shows a debit balance of £6,207 
16s. 6d. Although the company was incorporated on November 12th, 
1896, they were unable to run any cabs at all until August 20th, 1897; 
and зо were without any means of earning profit, and since the latter 
date only a very limited number have been on the streets, whereas 
the whole of the standing charges have continued during that time. 
The ccat of purchasing electricity proved so excessive that the 
directors decided to lay down а complete manufacturing plant; this 
plant is now working, and enormously reduces the cost of electric 
current. The maintensnce of the accumulators and the cost of re- 
newals of rubber tyres Fave also caused much anxiety and expense, 
but different arrangements are on the point of being completed, which 
will place there matters on a much more satisfactory basis. The 
directors purpose shortly making an issue of £12,000 in 5 per cent. 
debentures, which (tcgether with the final call on the recent issue) 
will, it is believed; te ample to pay all liabilities after the premisee, 
new plant, stock, &c, have been put in thorough working 
order, and also to provide sufficient working capital. At 
the meeting the chairman will speak very fully as to the past, 
present, and future workings of the businees; also as to the policy 
of the directors and the position of the company generally, and the 
works will be open to tre inspection of shareholders after the meet- 
ing. For the benefit of shareholders who are unable to bs present, a 
copy of his speech will bo forwarded to each member. The directors 
retiring by rotation are Mr. H. H. Mulliner and the Hon. Reginald 
Brougham, who, being eligible, offer themselves for re-election. The 
auditors, Messrs. Monkhouse, Stoneham & Oo., retire, but being 
eligible, offer themselves for re-election. 


The Electric and General Investment Company, 
Limited.—The directors of this company have declared an interim 
dividend of 10 per cent. on the o shares, being 2s. per share, 
less income-tax. The dividend is for the six months ended the 
30th ult., and will be payable on the 15th inst., to shareholders regis- 
tered in the books on November 30th. 


Edmundsons’ Electricity Corporation, Limited.— 
This corporation has been inviting subscriptions for £75,000 43 Р" 
cent. first mortgage debenture stock at par. £153,000 capital 
been already issued and paid up. 


Doulton & Co.—It is stated that the celebrated pottery 
business of this company is to be floated as a limited liability 
company immediately. 


TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending November 26th, 1898, were £ 4s. 7d.; aggregate to date, 
£18,706 18s. 7d. 


The Bradford City Tramways.—Week ending November 27th, 1898, car 
mileage, 5,206 miles. Receipts, £206 88. Id.; average receipt per mile for 
week ending November 27th, 9.61d | 


The Bristol Tramways and Oarciage Company, Limited.—The receipts for the 
week ending November 25th, 1898, were £2,454 17s, 6d.; corresponding 
period, 1897, £2,889 13s. 10d. ; increase, £115 8з. 8d. 


The City and South London Railway Comp iny— The rece'pts for the week ері. 
ovember 27th, 1398, were £1,114; week ending November 28th, 1897, 

21.060; increase, £54; total receipts for half-year, 1898, £21,519; corresponding 
period, 1897, £20,785 ; increase, £734. Miles open, 3}. ; 


The Dover Oorporation Electric Tramways.—The receipts for the week 
en November 26th, 1898, were £189 14s. 1d.; week ending November 
27th, 1897, £85 8s. ld; increase, £48 11s.; total reoeipte to date, 1898, 
27, 786 7s. 10d. Miles of track open week ending November 26th. 1898, 3; 
week ending November 27th, 1897, 2. Car miles run week ending November 
96th, 1898, 4,371 ; week ending November 27th, 1897, 1,902. Number of cars 
week ending November 26th, 1898, 11; week ending November 27th, 1897, 6. 


The Dublin United Tramways Company.—The receipts for the week ending 

Friday, November 25th, 1898, were as follows:—D. U. T. Co., horse cars, 
22,084 16s. lld.; ditto, electric cars, £491 8s. 8d.; D. 8. D. Co., electric 
cars, £544 16s. 7d.; total, £8,001 1s. 9d; corresponding week last year— 
D. U. T. Co., horse cars, £2,514 68. Id.; ditto, electric cars, £141 Os. 11d.; 
D. S. D. Co., electric cars, £406 4s. 5d.; total, £8,061 lls. 5d.; decrease 
£60 9s. 8d.; aggregate to date, £85,625 14s. 7d. ; aggregate to date last 
year, £79,814 38. 14.; increase to date, £6,811 lls. 6d. Worked :—The 
mileage open is 16 miles electrically, 28 miles by horses, as against 11 
mules electrically, and 81 miles by horses, for the corresponding period 
ast year. 


The Halifax Corporation Tramways. — The receipts for the week ending 
November 23rd, 1898, were £214; total receipts to date, 1898, from June 29:h, 
£5,622. Miles of track open, 3. Car miles run, 8,148. Number of cars, 10. 


The Liverpool Overhead Railway Company.—The receipte for the week ending 
November 27th, 1898, amounted ќо £1,317; corresponding week last year, 
£1,257 ; inorease, £60. | . 


The South Staffordshire Tramways Company.— The receipts for the week ending 
November 25th, 1898, were £559 18s. Id.; week ending November 26th, 1897, 
i ME 9d. d aggregate receipts for 47 weeks, £29,739 9s. ld.; last year, 

29,862 lás. 8d. 


The Western and Brazilian Telegraph om pans Limited.— Tbe receipts for 
the week ending November 25th, 1898, after dedueting 17 cent. of the 
gross receipts payable to the London Platino-Brasilian Telegraph Com- 
pany, Limited, were #8,140. ; 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock 
Present or Dividends for Closing Closing а ended 
— кам. a e ur Jen e | Quotation, | voie 
Highest.| Lowest 
127,000 African Direct Telegraph, 4 95 пее: - e 0. | 100 101 —106 101 —106 ге; а 
36,000 | Amazon Telegraph, sbares eve А 10 8— 4 3— 4 ove ees 
126,000 Do. do. 6 Y Debs. 'Red. . 009 ecc eee ° 100 92 == 96 92 Tm 96 ves өөө 
906,0 DU Anglo-American Telegraph oes өөө eee eee Btock|£2 9» 2 13s 3 63 ар 66 64 EX eee eee 
8,047, Do. do. i 6 y 4 Pref. өөө eee eee Stock|£4 18s 25 6s 6 114 —116 1144—1154 11 11 
8,047,220 Do. do. Deferred... ies ae Stock 153— 158 16 — 1 1 1517 
180,000 Brasilian Submarine Telegra 2.10 77 151— 151 | 164— 1 1 15§ 
75,0001 Do. do. 3 Debs. dud series, 1906 ... | 100 seas 111 —115 |111 —116 " m" 
44,000 | Chili Тез Nos. 1 to I - se 5 4 4 $ sas vu 
10,000,000@ Commercial Cable 100 | 7 8 180 —190 180 —190 ВЗ -— 
D Mo : с: 500 year 4 % Deb. Stock Red. 105 110 ЕГ 104 —106 |104 —106 106} | 104 
Consolidated one Дрон berii ап кашы - T 
16,000 Cube Telegraph TY eee eoo eo0e [IT 10 8 8 i iff 1 == 1 ха 10] eae 
,000 Do. 10 * Pref. ... ES 595 ies - 10 10 10 17 — 18 164— 173 ae, - 
13,081 | Direct Spanish Telegraph EET ER Ss 814 4 4 — 6 4 — 6 49 
6,000 Do. do. 10 J Cum. Pref. 6 10 10 10 — 11 10 — 11 es - 
80,000 Do. do. 44 % Debs., iets 1 to 6,000 . 50 ^i ^i 104 —107 7% 105 —108% | ... iv 
60,7101) Direct United States Cable | 20 —. | LIZ— 12 114— 12 - iss 
120,000 | Direct West India AA a. * Reg. bed. eee 100 | ... e .. | 102—105  |108 —106 E "m 
4,000,000 | Eastern omereph, Ота e. [Stock] ... des .. 172 —177 |178 —177 174 m 
1,296,000 842, Pre. Stock 100 isi * |104 —107 |104 —107 1062 | 1044 
500,000 Do. о Certs., 50 Y dos spe vee . | 58 — 56 53 — 56 $us - 
80,900 Do. Debs., me Angus, 1000... 100 | 5 6 5 101 —104 |101 —104 - T 
1,483,2681 Do. 4 Mort. aon Stock 4 E 4 124 —128 124 —128 126 
‚000 | Eastern Extension, Australasia, an a Chine po 7 7 7 174— 173 | 174— 172 |... 
1% 0 De 5 % (Aus FUA mg. 1- 652 75 ann. 1006 % 5 35 |5 % 100 —104 |101 —105 - 
°9 э 
64,400 Do. do. Bearer, 1,060—8,976, 4,827—6, 100 | & $ 5 $ 5 $ 101 —104 102 —106 - 
320,000} 3 ы €: jen EUN xd x^ а née 4 4 4 125 —129 |125 —129 eec 
astern and Sou can du ort. T - — 105 
85,100 1900 red. ann. drgs., Hog. Noe. 1 to 2,848 5% 5% | `; 100—104 101 —105 г 
44,4 Ш Do. O. do. bearer, 2,844 to 5, 8 5 TT) 101 —104 102 —106 eo ove 
800,0007 4% Mort. Debs., Nos. 1 to 3,000, red. 1900 4 4 .. 1108 —106 |103 —106 dis ae 
200,000 4% rt Peri Mt. Debs. . Bub. 0 зоо E 4 .. |102 ae 103 —106% | ... T 
180,227 Globe T Telegraph a an sis 43% | 45 | 49% | 121— — 122. | 12% | 123 
2208 E Northern P 6X Pref. es ds 0 B 6 164— 205 1 17 17 163 
э Telegraph, Copenhagen... eee 10 | 285— eee TII 
150,0001 Do. 5 % Debs 100 | & 5 6 100 —108 |100 —108 1024 | .., . 
97,800 Halifaz Å Bermude Dable, ax lat. Меры, 1-1 ‚300, та.| 100 тА .. |101 —104 1101 —104 i us 
17,000 Indo-European Telegra eee eee 25 10 10 10 64 — 57 54 —57 TY 
100, 000 London Pino Braalian Tel h, 6 V Debs. ies e... | 100 | 6 6 6 109 —112 |109 —112 ies 
507 National Telephone, : to Telegraph, ee eee eee б 51 51 6 5§— 51 
15,000 Do. Cum. Ist Pref. eee eee eee 10 6 6 6 12 — 14 12 — 14 133 eo 
16,000 Do. 6 Cum. 2nd Pref. ... 10 | 6 6 6 12 — 14 12 — 14 134 | ... 
,000 Do. 5 % Non-cum. 8rd Pref., 1 to 250, 000 5 5 5 5 51— 53 51— 51 6A 
1,829,4711 Do. 5 Deb. Stock Red. Stock 8495 | HY | 84 100—103 100 —106 102} | 101 
„504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 115 5 5 i— 2 8— vss eee 
100,0001| Pacific and European Tel., 4 9 Gaer Debs., 1 to 1,000... | 100 | 4 4 4 108 —108 |105 —108 jae m 
11,889 Reutera . eee oe eco eee eee 8 5 5 5 7 — 8 7 — 8 "TI eve 
8,881 Submarine Cables Trust TT TY eee eos ooo Cert. mr TIT mm 188 —138 138 —138 eos ` ees 
,000 | United River Plate Telephone ar ne 2 s 514 5 16% 44 .. 
151, 7831 Do. do. 5 Debs. eee mi. [III Stock 5 eee eee 108 —106 108 —106 106 еве 
00010 West African Telegraph, 5 Ф De 100 | 6 8 |5 &% | 99 —102 99 —102 б> eee 
80,008 | West он America, Nos. 1—90, 000 and 88, 001—88, 008 34 | .. n A 4— i— iss ае 
150,000 Do. do. 495 Debs., 1—1 1500 gua. by Bras. oy Tel. | 100 | ... TA .. |108 —106 |108 —106 А eo 
64,200 | Wastern and Brasilian Telegraph - | 16 | 3 2 81 12}— 121— 120х| ... в 
88,129 Do. do. do. 5 ^ Pref. "Ord. .. 00 7 5 5 5 8 =, 8 — xd eee eee 
88,129 Do. do. do. Def. Ord. [II] 7 1 R à 4 — 4 — 4i xd eee eos 
889,531 Do. do. do. 4 % Deb. Stock Red. eee 8 TIT eo eee 107 —110 107 —110 n eee ҮТ 
821] West India and Panama Telegraph .. oe | 10| £d 1 8 1g 11— 1j lá V 
34,568 Do. do. do. 6 V Cum. 1st Pref. ... | 10 | 6 6 6 10 10 10 
80,000 Do. do. do. б Ф Debs., Nos. 1 to 1,800 100 | 6 5 6 106 —100 |106 —109 wed " 
158,100} Western Union of U.B. Telegraph, 6 % Bter. Bonds « | 100 | 6 6 6 98 —108 98 —108 T ee 
ELECTRICITY SUPPLY COMPANIES. 
80,000 | Charing Oross and Strand кешу Supp! m 56|5%|6%|7% ПЕ 121 | 114— 12 jus „өө 
20,000 Ро. do. do. ^e Cum. imd NE aes s 6 6 — él MU $% 
34,000 |*Chelsea Electricity Supply, Озе 5 5 b 0 8 — 9 8— 9 ses 
60,000 Do. do. tog bt Deb. Stock Red. . Stock 44 1 100 114 —116 и т. "am 
50,000 City of И London Electrio Lig 40 ee ..| 10 m 25 342? | 244 
10,000 Ord. Nos. 2050 te to 100 10 miens 17 зы 24,4| 244 
40,000 Do. 6 95 Cum. Pref., 1 to 40 10 164 „„ uw a 
400,000 Do. 65% Deb. Stock, Bori Bec Leg 000 at £116) ‘all paid "T 127 — 182 |127 —182 isa ТР 
80,000 | County of Lond. & Brush Prov. Elec. —80,000 | 10 54 = 184 mus 18j 13 |... 
10,000 Do. do. do. Nos. 30 601 6 to 40,000 £8 peid. | 10 10 — 11 TA is 
20,000 Do. do. do. 6 95 Pref., 40,001—60,000 | 10 6 * 6 % 6 9 14— 16 144— 164 141100 ... 
17, 00 Edmundsons Elec. Corp., Ord. Shares 117, 400 5 T 5 — 5 — 5 Wu ius 
15,661 | House-to-House Electric Light Supply, Ord., 101 to 15,761 | 5 9 — 10 9 — 10 - 
12,000 Do. 7% Cum — 57 [4 7 [4 1 9i— 104 94— 104 Ps Ms 
110,000 | London Electric Supply Со Limited, Ord. .. 8| ... is 5 — 84— ке n 
48,050 Do. do. 6% Pref. 5 vee eee eee 6 $ uA 64 678 68 
62,400 "Metropolitan Electrio Sapply, 101 101 to 62,600 10 | 4 5 6 164— 174 | 164— 174 178 17 
, Mortgage Debenture * Btock e. | 44 є 4475 |117 —121 117 —121 119 | 1183 
6,52 Notting HI Electric Lighting —. 10 2 4 6 153— 1 154— 1 16 |... 
81,980 |9864. James's and Pall Mall Electro Laght, Ura : 56 | 72% 1037 144 1641— 174 | 164— 174 178 | 171 
20,000 Do. do. 7 Pref., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 9 ... 
50,000 Do. do. Deb. Stock Red.. Stock æ. | 4 106 —108 |105 —108 sas & 
65,000 South London Electricity PLE Ord., £3 paid 5 i "i 2j— 33 28 
70,900, Westminster Electric Supply, Ord., 101 to 80,000 - 5 7 19 Ф 12 16 — 17 16 — 17 161 | 164 
C fully ivideods pall in деста Шога кыта te being used as capitel, 
are e 
* qpe4 UTERE erred part of one year and the Grst peri 
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SHARE LIST OF ELECTRICAL COMPANIES-Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Stock í Business done 
Closing Closing 
Present NAME or | Dividends for uotation | Quotati on а 
e 2 8 
Issue єй the last three years. 3 o3rd. Nov. 80th. Nos. — 
1895. 1896. | 1897. | Highest.| Lowest. 

60,000 | Aluminium ‘‘ A" shares, Nos. 1—60,000  ... T Tm E uw iis iio 21— 34 31— 31 33 3 

90,000 Do. 44 % 1st Mort. Deb. Stock Red. = ... [Stock] ... A^ *. | 94 —100 94 —100 | .. Ri 

30,000 | British ec ле д - „ T . . |1564— 164 | 16 — 17 | 163  16j 

Do. do 6 Cum. Pre 30,001—40,000 

10,000 (issued at £2 10s. prem. all pd.) 10 n m eee 121— 134 121— 134 138 | 134 

90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 8| 2495 nil | nil l— 2 lj— 2 1H 

90,000 Do. do. Non-cum. 6 Pref., 1 to 90,000 2| 8 nil 45 24— 2 21— 25 
125,0001 Do. do. 4 Perp. Deb. Stock ... [Stock] ... ves .. 111 —115 111 —115 111} 

50,000 Do. do. 2nd Deb. Stock Red.. Stock - . . 102 —105 102 —105 ә | 

20,000 Callender's Cable Gebieten shares, Nos. 120, 000 5 | 155 $us 8 91— 104 94— 104 via 

90,000 Do. do 4% lst Mort. Deb. Stock Red. Stock vs Жой неа: are d 2 | a 
35,250 Central London Railway, Ord. Shares әй R ucl AO a ins .. | 10 — 104 92— 10} 104 10 
178,303 Do. do. do. £6 paid  ... par] cA d. 0 E - 541— 6} 51— 6} 61 | .. 

61,033 Do. do. Pref. half-shares £1 paid e is А 11— 1$ 1j— 1j ex А 

Т1, 447 Do. do. Def. do. £5 paid а e d ua - 44— 5 44— 5 М 
630,0001 City and South London Railway  .. Stock 14%) 145% 18% 68 — 70 65 — 68 67 66 

22,500 | Do. do. Ord. shares, Nos. 1 to 22 500 £4 pd. LO) e m 34— 4 34— 4 Р 

32,098 Crompton & Со., 85% 1 to 32,098 12— 2 1 2 

Do. 5%, 1st Mort. Reg. Debs., 1 to 743 of 

о #100, and 901 to 1,070 of £50 Red. ue d ow DER а — 

99,261 Edison & Swan Utd. El. Lgt., eA shares, £3 pd.1to99,261 5 5 53 6 2 — 21 2 — 23 - 

17,139 Do. do. do. ** A" Shares, 01—017,139 5 5 54 6 4— 5 4— 5 АА 
194,023 Do. do. do. 4 % Deb. Stock Red. ... | 100 | ... ven .. | 99 —101 99 —101 PAA 
110,000 | Electric Construction, 1 to 110,000 ... a 2| 5 6 6 21— 24 ч 24 28 2} 

25,000 Do. do. iv Cum. Pref., 1 to 25, 000 . 27 7 7 21— 8} 3} 375 3 
111,100 Do. do. Perp. 18 Mort. Deb. Stock . Stock ‘a .. [105 —107 [105 —107 е 

91,196 | Elmore's Patent ber Depositing, 1 to 70,000 ... 2 , А га + 4 1— 4 se 

67,276 | Elmore’s Wire Manufacturing, 1 to 69,385, issued at 1 pm. 31 26 T + 4 + 1 e d 

9,6001 | Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ..| 10 | 10 7 7 10 — 12 10 — 12 ad ai 

12,500 | Henley’s (W. T. Assum Works, Ord. ... vis at 101-9 10 12 20 — 21 20 — 21 203 | 204 

3,000 Do. do. 7% Pref. ... 10| 7 7 7 18 — 19 18 — 19 

50,000 Do. da. do. 44 Mort. Deb. Stock... |Stock H H 4495110 —115 |110 —115 

50,000 | India- Rubber, Gutta-Percha and Telegraph Works is] £0) МӘ 10 10 22 — 23 214— 221 22 
57 „000 i Do. 0 nen 216% до. T 4 % Ist Mort. Debs. | 100 T . . |102 —106 102 —106 

500 verpoo way, . eee 10 | 23 1 1 9H — 10р, 

10,000 Do. do. Pref., £10 paid dis 10 5 %' s 55 1 10 158 — 158 

37,350 Telegraph Construction and Maintenance . 15 15 15 87 — 41 87 —41 | 40 394 
150,000 Do. do. do. 5% Bonds, re red. 1899 5 5 5 951104 —107 104 —107 ip [^ 5 
540, 000“ Waterloo and City Railway, Ord. Stock  ... T 107 —112 109 —114 HE | 


t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


вра а E Electric Supply, Ordinary £5 s d paid) 104. National Electric Free Wiring, 10s. paid, fh 
British Aluminium, Ordinary, 10—12 ; 7 95 Pref., 11—13. | Smithfield Market Electric, 2—4. 
House-to-House, 4495 Debentures of £100, 107—109. *T. Parker, £10 (full y Paid), 144. 
Kensington and Knightsbridge Electric Lighting, Ordin inary apr Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
£5 (fully paid) 13—14; Ist Preference Cumulative 6%, £5 paid, 83—8§. Dividend for 1896—6%. 
(fully paid), | [i UR Debentures, 107—109. Dividend, 1897, 
on Ordinary Shares 10%. . 
From Birmingham Share List. Bank rati rate of э of discount 4 per cent. (October 13th, 1898. Ia 
€ QUOTATIONS, Wednesday, November 30th. 
CHEMICALS, &c. | This week. | Last week. T | METALS, &c. This week. Last week. чигин а 
а m Ы irochlorie per cwt. zi €i 5/- b Aluminium Wire, in ton lots.. per ton £224 £224 
a per cwt. - 22/- b Sheet, in ton lots. per ton E191 2191 
Хе .. рег owt. d - с Brass (rolled metal 2" to12") basis per Ib. Ga. за, 
8. 36 Bulphurie 82 4 .. рег cwt. 5/ 5/6 c „ Tube (brazed) per lb. 
a Ammoniac, Sal per ton 87/- 87/- “a W basis ~ T 7d. 7d 
е Ammonia, Muriate eu per ton £19 £19 а f Ebonite Rod «% "a .. per lb. 8/- 8/- 
рег оп #26 | £2% ia E. Sheet .. T .. per lb. 5/- | 5/- 
алыма powder ; . per ton #5 15 | 2515 н | Cop eet ng .. per ton £61 £61 
a Bisulphide of Carbon . = per ton | £15 | 9g .» Wire (basis price) per lb. 
a Borax per ton £1410 414 10 9 ы ès . per ton £67 £67 
a Benzole (90°).) . per gal. | 77 | - ва 9 » Во T * .. рег ton £61 £67 
a „ (50/90 °/ per gal. 5/6 5/6 be - German Silver Wire per lb. 176 | 16 | 
а Со Sulphate . рег ton £19 | £19 „ө | h Gutta- fine * .. per lb. 5/6 5/6 
a Nitrate . per ton £23 10 £28 10 "T k India-rubber, fine .. per lb. Bis; "ue 8/11 ^d Ad. ‘dee. 
а „ Whites . per ton £30 10 £80 10 да | i Iron, Charcoal Sheets я per ton 18 £18 
a Peroxide à .. рег ton £27 10 £77 10 - | $ , Pig (Cleveland warrants) per ton 50/- 52/6 2/6 dec. 
a Methylated Spirit .. per gal. 2/9 2/9 | € 4 TN accordingtosize рег ton From £11 | From £11 кє 
а 5 Solvent (90 % at 4 „ Scrap, heavy ae .. per ton 45/- 45/- 
. per gal. 5/6 5/6 as i „ Wire vanised No.8.. рег ton 48 15 £815 | es 
a Potash, ichromate, in casks. . per lb. yo rx - g Lead, English Ingot  .. .. рег ton £18 100 | £18126 | 26 dec. 
4 „ Caustic (75/80°/,) .. per ton 24 £ as g Sheet per ton £14 126 £14126 а 
Bisulphate a .. рег ton £35 £35 as Mica (uncut slabs 8” long) per lb. 6/6 6/6 
a p TS PAP : . «+ per ct. 65/- 65/- HA m Manganin Мы о. pes .. per lb. 8/- : 
a Sulphate of Magnesia . a .. per ton £410 £4 10 55 д Mercury .. А ё per bottle 47 9 £79 | 
a Sulphur, Sublimed Flowers .. per ton £6 10 £6 10 vs | o Platinum .. peroz.| £2190 £2190 
а » 3 oe .. per ton £5 10 £5 10 ee i Steel, Magnet, according i to 
„ Lum . per ton £5 £5 gi | description per ton From £15 | to £40 | 
я Вода, Caustic ie 705.5 .. per ze * P oe í Steel, Magnet, et, in bars . $5 FA РР £58 m 
& n A ee ee ee r n ee ee ee to to i 
а ,, Bichromate, casks we prom 8d. 9d. кз : е. ae 85 са Dae Ib. 1/8 теа ее 
| n „ wire Nos. 1 to 16 r ]b. 4 14 
„ Flax, бог 8 lea... 


„ Hemp, 8 ply 10 lbs... еы per lb. 

ái Russian, 10 lbs. — Ib. z 

~ Jute, 180 lbs. rove .. рег ton £ £ E 
Manila, 24 thread . per ton £29 £30 | £1 dec. 


= Zinc, Sheet (Vielle Montagne bud.) p.t.| £29 10 £29 10 T 


a Quotations supplied by Messrs. G. Boor & Co. Quotations supplied by Messrs. Bolling & Lowe. 
"s » » The British Aluminium Co., Ltd " » » „ Непгу С. Үео & Со. 
” ” n Messrs. Thos. Bolton & Sons. " n T] " M Ashb ; Limited, 
A e АА Banders, W ^ & Co. 


" " , " " " " P T. Glover & Co., Ltd. 
The India-Rubber, G.-P., and Teleg. Works Co Ltd P. Ormiston & Sons. 


е " „ Metsrs. James & 1 i " i й Ј 
" „ „ „ Jackson & TiL | ohnson. Matthey & Co, Lid 


per *- 
| j Yarns, Cotton, Single 101Ь. bundies pe ib. ' | id. dec. 
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го “42 Ao с 
= 
os3-—a—e- 


— 2 ee ee — 


"uş omp = 


Vol 43. No. 1,097, Оиснывив 3, 1908] 


THE ELECTRICAL REVIEW. 


841 


BRITISH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE, BRISTOL, 1898. 


EXPERIMENTS ON THE INFLUENCE OF ELEOTRICITY 
ON GROWING VEGETABLES OR PLANTS. 
By Barm LouwusrROM, 
Professor of Physics at the University of Helsingfors. 


Read before Section A. 


(Continued from page 802.) 
Іт seems necessary to point out once more that a judgment founded 
on the results received would have been quite erroneous, 
of the fertility. This is also proved by the 
barvest from the control field, &c., greatly sur- 
passed the excellent harvest of 1886, the former being 0:3255 kg. on 
a tquare metre, the later опу 0:2519, or about 29 cent. more in 
of 1887. The a ntation of through 
ore be estimated for the wheat to 
about 45 per cent., and for tbe rye to about 10 per cent., but as above 
stated, an increase of the rye was not because the ex- 
began too late, that is to say, when the ears were already 


on potatoes, oats, and corn were per- 
formed with the of investigating different circumstances, as the 
extent of time during which the electricity was given, the different 


Experimental field E. 


TABLE 11.—Ехрвьмантв ой PoTATONS. 


Control field C. 


Bquares, area | ET es — M - 
| . | Average| | 

ee — Number volume Weight ш 8 Volume Weight 

E c m | тї? plants. in hl. Eg. plant plants. in hl. kg. 
x E. kg. 
{ 

No. No. | | 
1 to 8 49 49 182 | 0743 5610/03083! 906 0769 5525 
2„ 9 „ | | 263 1044 7735 0 2941 284 0824 63 
з 410. ж» 281 | 0989 7183 |02556 9286 0879 | 64:60 
4,11 „|, 977 | 1264 | 9308 |0:3360 | 270 | 0:824 | 63:33 
5 „12 „|, 203 | 0989 | 74:38 0 3664 330 . 1:017 ' 7693 
6,18 „|, 320 | 1154 | 8160 |02550| 308 , 0:989 | 7693 
7 „14 35 | 35 | 995 | 1044 | 74:80|03234| 233 0715 | 6290 


size of the wires, the number of ts on a certain ares, we give for 
them special tables, from which the exactness at the treatment of the 
results can be seen. It must be remarked that the control fields for 
the corn showed an 


therefore 

which was certainly still ter than that of the rimental fields, 
though not very much. The. the mi 
than it should have been in case of equal fertility. The Table V. 
contains the results for the other ts under investigation, but it 
will be convenient to discuss all the results together, wherefore we 
are going over to 


TH» Ехраврімивтв IN BOURGOS NE. 


The resulta obtained by the experiments made up to 1897 were very 
encouraging to а continuation of the studies of the phenomenon ; 
still many questions were yet to be resolved. 

Among these the following :— 

Do we receive the same results as in Finland if the iments 
should be performed after the rame method in another region of the 
globe, or, in other terms, would the efect be tho same, independent 
of the latitude ? | 

Considering the great im of the whole question, а publica- 
tion of the results, without having given an answer to that objection, 
would perhaps have been fatal. 

The first, and most important of all, was to raise the necessary 
funds; but through generous friends that great difficulty was over- 
come, and by Prof. E. Mascart we were introcuced to Baron A. 
Thenard, who, with utmost courtesy, gave us the permission to perform 


-——— — — —— - — ——- — — . — — — — —À 


Average 
| 
per Remark, 
after a per cent. 
plan 
kg. 
0 2682 + 1491 | Wire of iron 3 mm. with 4 points on m*. 
0 2230 | + 3188 Р 15 шю. 5 i 
0 2259 + 1316 " » " 10 mm. ^" is 
0 2346 + 48 25 | 24 h. under current Е : 
0 2404 | + 5241|16h. — , every day; wire 0'8 mm. 
02515; + 143 | 12h. ‘ 


Putting aside the squares 6 and 13, in which some unknown circumstance has intervened, and uniting the experiments 4, 6, 11 and 12, we shall arrive to 


the result that, in giving electricity during 


АЈ yo 


20 hours daily the effect will be 47:8 per cent. surplus, 
8 


23:1 per cent. surplus, 


ог а scneible auginentation with the time of electrifying. The thinner wires seems also to give a better result. 


TABLE III.—ExPERIMENTS ON OATS. 


— — -m — —— — 
— — —— M ————— —— — 


— — m — ſꝗ —— — 3 


7 М LL ds 
л fu d | | surplus R k 
А m? m* Straw volume Weight DE Straw |Volume Weight | Weight S centi чес 
E. C. E. C. | in kg. | in hl. | in kg. in kg. in kg. in hl. in kg. in kg. | | 
| 

Мо No. | el КО А MS 5 RA Es uc D 
lto 8 49 49 3825 0041 2125 |00434 55925 | 0:055 | 2975 00607 | — 2849 2 mm. wire of iron with 4 points on ш?) 24 h. 
2,9 „ | n 4676 0055 2:975 |00607| 3:550 | 0027 | 1700 00347; + 7494| 15mm. " 3 „ 7 under 
3,10 „ „ | 7650 0096 5'100 0 1041 3825 | 0055 | $975 0 0607 + 7149| 1:0 mm. » i : current 
4,11 „ „ | 6800 0082 4676 |00954 2550 | 0041, 1700 0:0347 + 17496 "| 24 h. under current 

5 „12 „ „ | 7863 0096 5313 0 1084 4250 | 0041 | 2125 0 0434 + 14988 | 16 h. Ө aig: in 

6 „18 „ „|7650 0082 5100 |01041| 5:525 | 0069 | 4038 00894 + 2633 (12h. А y; ordinary wire. 

7 „14 | 35 35 | 5100 0069 3825 |01093, 5109 | 0069 | 3400 00972! + 146 8 h. MH 


Putting aside the first and the fourth pair of squares, where the experiments are troubled of some accidental circumstance, it will be seen that the 
augmentation is 78 per cent. when the current is working all the day, but diminishes perceptibly when this time is shortened. 


— —— —— ͤ — ee ee — мш — — M ——— — 


—— —— 


! 


Tastes IV.—Expmanemwrs ow BaRLEY. BRODTORP, 1887. 


— — — = = m 


, 
—— А 2 — — — — — — w — 


R d : | 
Bquares. Bens Experimental field E. | Control fleld C. | 
ES ONT — = — m Surplus Remarks. 
No. me m St raw 1 Weight peus Straw MNT sU. | кш EE 

E C. Е ! C. kg. in ku. | a Res | kg. | hl. | А E 

i — — — — —— ——— — SE agree ee me TE pe gee Cue CLOSED CON 
: ов | 49 765˙5 1 75 , 0096 | 775 | 0:1314 | 85:00 | 1:002 : 72677 00948 | + p юк а иш of iron, 0 25 mm. d. 

23 „ 0069 | 4975 | 00954 b | E 4 m3. 
5 „ „ 16375 0110 5 950 | 01214 | т н н „ 49800 1 „ 2n. | 
4 90. „„ 6375 0110 760 01561) % „ , » „ 46466 1 „ 1m 
58 „| „ | 5100, 0096; 6163/01268 %ũꝶõ᷑ „„ „ „ 4 8270 2 „ 1 u.. 
6 8 „ „ 7438 0124 | 7225 01474 „ „ „ 45549 4 „ Las 
7 85 , 4888 01397; „„ „ | 14 | „ 4 4736 8 „ Lm. 

| | 


| 4038 | 0:082 


| | 


— 


! 


— — eee — 


Putting aside the No. 2, in which some unknown circumstance has intervened- - 
The three first squares give an average of 448 per cent. 


And the three later 


1 


45 


Of which it results that an augmentation of the number of points does not exercise a marked influence. It scems, however, that at least oDe point on 5 m? will 


be necessary. 
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also his support where it was needed. 

Of the exposition hitherto made, it seems that the greatest difficulty 
by experiments in the open field is to get a homogeneous soil on the 
experimental and control field. But that is not all. The field must 
. also be uniformly lighted by the sun. The shadow of a tree can 
be of great consequence if it falls unequally on both fields, and 
that circumstance will be more effective in the case of a aummer with, 
in general, bad weather. The summer of 1888 was exceptionally bad, 
and fatal to the experiments on a number of plants, because the fields 
on they were executed was not suitable in many cases. 16 
has, therefore, been neceseary to exclude a number cf doubtful 
results, but for further details we must refer to a more complete pub- 
lication, “ Ex sur l'Influence de l'Eleotricité sur les Végé- 
taux,“ and here we give only the results, which were certain and 
of consequence for our p 
The plants, which were objects of suitable experiments, were :— 

In the garden: Raspberries, peas, onions, carrots and cabbage. 

Ia the field: Wheat, oats, maize, red beets and white beets. 

The results were :— 


Whéet .. an augmentation of about 21:2 per cent. 
8° 


Оа eee n n » 1 6 »? 
Маке aet » s" c 26 5„ 
pupa i} 99 з? 42:8 n 
Peas zm " » T 75 " 


" й 

Among the others we must consider the strawberries separately, 
because the experiments on them were most instructive. On tbe 
field of experiments were 315 plante, and on the field of control were 
situated plante. The iments April 18tb, and were 


from the field of experiment 8:065 kg. or 157 g. after one plant. 
S or control 7:245 kg. от 185 р. „ i 
hence 15 1 per cent. lesa from the experimental field. 


experiment g sweeter. It was evident that the electricity had 
damaged the plants. Rightly to estimate the damage, the number of 
receptacles was counted to be in average 16 on ev plant on the 
field of ex ent, but only 8 on the field of control, the fecundity 
had hence twice greater on the field of experiment. The cause 
of this 5 change in the development must be searched fcr 
in the electricity, and the consequence is, tbat the quantity of this 
agent must be lessened in times of & burning sun; but it will be 
seen that an equal watering of the both fields should have altered 
the result in favour of the field of experiment. We must then con- 
clude that the electricity is not so harmless, that it always can be 
given in an unlimited quantity; the external circumstances must 
carefully be considered. The same damaging through the burning 
sun happened with mais», which in the beginning of May showed an 
evident greater activity on the experimental field than on the control 
fleld, but was found afterwards to decline. 

Iu all the series of experiments the results show that some 
of the plante were not favoured by the electricity. Among them 
were 5 vere roots, b aav gom peas. 

During experimen Bourgoyne it happened that, besides 
the squares on the acker field, there was a little Held of ex ent 
and of control both for carrots and peas in the garden. ese four 
small fields, being of the same size, were equally watered ; care was 
taken that het rues should receive the same quantity of water. 

pe зас pA Me 
the peas (after careful appreciation) 75 per cent.[ То these facta we 
paa now adjoin a result from this summer. A series of ex 
been executed in Finland on a small scale on certain p 
among them on tobacco. 
(To be continued.) 


iments 
ta, and 


QUEENSLAND POSTS AND TELEGRAPHS. 


eee 


Тив report of the Pustmaster-General for the year 1897 is to hand, 
and contains data which will no doubt prove of interest to msny of 
our readers. The want of accommodation, together with the unsuit- 
ability of the post and telegraph buildings at Brisbane, is strongly 
commented upon as restricting the development of business. The 
committee appointed to consider the proposed Pacific cable reported 
in 1896 affirming the practicability of the scheme; still it hangs fire, 
for the Postmaster-General observes: ' I regret that I am unable to 


* Commentationes variae ia memoriam actorum O. O. L. annorum. 
Bdidit Universitas Helsingforsiensis, 1890. 


t The peas were, shortly before ripening, purloined by pigeons. 


the 5 on his estate of the Castle Laferté, in Bourgoyne, and 


report that the negotiations for the laying of a Pacific cable are in a 
forward state. The influence of the present monopoly appears to be 
во great as to cause a postponement of the serious consideration of 
this matter;" and he appended the following copy of motion pro- 
osed by the Hcn. J. R. Dickson, and teconded by the Hon. J. d. 
ffy at a conference held at Hobart in March and April, 1897 :— 

“That this Conference re-affirms the opinion that in the interests 
of Australasia the Pacific cable project shovld be consummated as 
soon as practicable, and that the Governments of the various 
Australasian Colonies be requested to represent to the Imperial and 
Dominion Governments the foregoing opinion, together with the 

roposal of the premiers as agreed to at their recent Conference beld 
n Melbourne, viz :—that if Great Britain and Canada wonld each 
contribute one-third of the cost, the Colonies would be prepared to 
contribute the remaining third." | 

A reduction in the cable rates from Queensland was inaugurated 
on July 7th. 

The cable from Bundaberg to Gowen was interrupted from Novem- 
ber 1st, 1879, to Jar uary 19th, 1898. The returns on this—the New 
Caledonia cable—are still insufficient to admit of a reduction in the 
anpual subsidy of £9,000. 

A reduction bas been made in the telephone rates. Formerly, in 
Brisbave, the charge for the first mile and any intermediate distance 
was £5, and 12s. 6d. for every additional quarter of a mile, the instru- 
ments being provided by the subscriber and maintained by the 
department. A much wiser course has now been . The 
Government now finds the instrument as well as the wire, and the 
charge has been fixed at £6 for the first half-mile, and £1 53. for 
each additional half-mile. 

It is satisfactory to learn that this reduction in the charge for 
telephones bas led to a greatly increased demand, and new exchanges 
are being opened. A number of private lines are also in course of 
5 The decision arrived at to place the telephone wires in 

bane underground so as to avoid interference from the traction 
currents is having energetic effect. phonic communication has 
been adopted between ou'lying districts and the nearest telegraph 
offices with considerable advantage. This, it is stated, has been made 
5 the adoption of the phonopbore, the phonophore being 
superimpored upon the telegraph wires, where they are available for 
the purpose. e establishment of a trunk line between Charters 
Towers and Townsville by means of the telegraph wire which already 
existed between those places bas proved highly successful, and, 
instead of tending to reduce the te legraph receipts, has led to, or at 
all events there has cocurred, an increase of £174 for the year. A 
trunk line between Ipswich and Brisbane is under construction. It 
is proposed to extend it to Toowoomba. Interesting data is furnished 
in relation to the revenue derived from the wire between Obarters 
Towers and Townsville. As has been pointed out it is bat one wire 
worked telegraphically, and the phonophore has been superimposed 
upon it. Thetelegraph revenue amounted for the year to £719 33. 8d., 
and that derived from it as a trank telephone wire to £399 18s. The 
suggestion no doubt will cccur to many: Why is not a similar course 
followed in England? The practice is not by any means isolated. 
It was pursued on the Great Western Railway Company's wires, and 
on the Midland Company's to & certain extent long prior to its 
en by the Queensland Telegraph Department, and it is now 
used by several railways as an adjunct to their telegraph service. 
The objection to it—an objection which has not yet made itself felt 
in the colonies—is that it renders the operation of other telephone 
circuits in its neighbourhood difficult. Qaeeneland, so far as Obarters 
Towers and Townsville is concerned, are at present content with one 
wire for their telegraph work, and, practically, one wire for their 
telephone work. Their troubles may be before them ! 
ny municipalities and companies are seeking information and 
advice regarding the steps necessary to be taken in applying for 
Orders in Council for electric lighting powers. 

In dealing with these трон for Orders in Council great care 
bas been exercired to guard against a monopoly being granted to any 
municipality, company, or other applicant. 

Four Orders in Oouncil have been granted up to the present time, 
as follows: Brisbane Electric Supply Oompany, Limited ; Toowoombs 
Electric Lighting Company, ited; Charters Towers Electric 
Supply Company, Limited; Ipswich Municipal Council; and 
applications bave been received and are under consideration from the 
following: Gympie Municipal Council; Rock Gas and Coke 
Company, Limited; Bulloo Divisional Board (Thargomindah). 

In sddition to the applications mentioned, there have been 
inquiries from various other municipalities, companies, &c. 

e question of the redaction of the interoolonial charges on 
telegrams was brought forward at the Hobart Conference in the early 

of the year; but it was resolved that, owing to the financial loss 
involved, the question of a general reduction in the prices of inter- 
colonial telegrams must stand over for the present. 

It was desired that the addresses and signatures in excess of 12 
words ehould be paid for; but on trial in the New South Wales 
Depaitment it was found that the average address and signature did 
not exceed this number, and it was pro d by the Postmaster- 
General of the Southern Oolony that there should ba no charge for 
address and signature, and that the rate for each additional word 
after the first 10 should be 2d. 

It was pointed out that the proper charge for extra words at the 
1s. rate would be 1d., and that the adoption cf the 2d. rate would 
lead to a multiplication of telegrams with free addresses and 
tures; but on the Postmaster-General of New South Wales objscting 
to a different charge to that prevailing between his colony and 
Victoria, the original proposal was agreed to. This long-pendiog 
question bas thus now been settled. 

The Postmaster-General's comments on the condition of the various 
telegraph lines are not pleasant readi Apparently, due to restric- 
tions in the amounts provided for repairs, the lines are by no means 
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in the maintenance of colonia! tel 
“The tropical disturbance. w 


io In many places they were blown off the poles for several 
and carried into the tops of high trees. In some instances the 
poles were lifted completely out of the ground, and left lying yarde 
away from where they had stood. ondreds of large trees and 
innumerable branches were blown on the line. The cyclone was ac- 
companied by torrents of rain, which caused exceedingly high floods, 
and these were kept up by heavy rain continuing to fall for many 
days. Rspairs to were much retarded thereby, although every 
effort was made by special parties sent out on the several ons. 
The line repairers and labourers worked well, often in water u 
to their waists the whole day, and encountering much равопа ака 
while swimming rivers and creeks. 

The following is a summary of the Telegraph Service for 1897 :— 


Telegraph and telephone stations... .. ... 988 
Number of messages transmitted and receiv.d 
(ircluding International) in „ә, 1,165,134 


Value of ordinary messages transmitted (exclud- 


ing messages “On Her Majesty's Service,” 
value £11,677 8s. 10d.) ... ii iis .. £77,276 
Cost of construction to date (including buildings) £887,106 


The revenue of the Postal Service is the highest on record, 
being £167,998, an increase of £6,272 on the previons year. The 
total revenue amounted to £246,514, an increase of £7,802. Bxpendi- 
ture was still in excess of revenue. The Inland Parcels Post business 


applies to two-phase snd three-phase cases) lying between two slip 
ring connectors is acting as generator, it uces its greatest elec- 
tromotive force when its mid-point is paseing the mid-point of any 
р Hence, if tbe poles are narrowed so as to conocntiate the 
ld, even though the average elects omotive force for contipnona cur- 
rent purposes remains unchanged, the root mean square value of the 
electromotive force will be increased, ard the curve of induced 
electromotive forces will be more peaked {Бап а sine curve, If the 
machine is beipg used to convert continuous current into alternating, 
the effect will be to raise the relative alternating voltage and lower 
the relative alternating current, арӣ, on a non-inductive circuit, 
the current also will have a more peaked curve. If the macbire is 
being used to convert alternating into continuous currents, the con- 
verse result takes place, the relative value of the alternating voltage 
being lowered. An eight-pole converter at the Technical College, 
Finsbury, constructed in 1891 by the Allgemeine Elektricit ats 
Gesellschaft of Berlin, bas a curve of induction which is remarkably 
close to a sine curve, and its relative voltsge for continuous and three- 
hase currents is practically identiesl with the theoretical value. 
err Friese, in the article already referred to, gives the following 
tabular ccmparison for three hines with ring armatures con- 
structed by Messrs. Schuckert :— 


Voltages as measured, | | 


Nature of service. 
? i Machine | Machine | Machine Calculated. 

| No. o. | Wo. 8, ' 

А | 
Continuous current 100 100 100 (100). 
Single-phare is 71:0 71:8 ses 70°7 
Three- . 613 | 620 618 61:3 
Two-phase T: 71:0 71:8 see 70 7 
Four-phase ies 49:8 50 7 ae 500 
Bix-phase eee ве 35:0 35:8 "TI Е 954 


M. Hanappe® has published a careful analysis of a Schuckert con- 


Frow or Currents in Two Рнлев CO win 


Continuous current: 100 amperes, at 100 volts. 
Two-phase currents: four lines each carrying 70°7 virtual amperes ; line voltage, 50 virtual volta. 


Carrents of m Mor 
and g dnerator 
. ва Dorposa d. 


Еа. 7. 


was increasing. The increase in the intercolonial and foreign post 

8 aj ponent A p porone has 7555 introduced, 
or ect bringing e notice of those whom 

reach points of interest in the colony. лы 


INSTITUTION OF ELECTRICAL ENGINEERS. 


" Rorarony Convenress.” By Prof. BrLvARUS P. Тномрвон, D. B., 
F. R. S., Vice-President. (Paper read November 10th, 1898.) 
(Continued from page 804.) 

WE may now paute to consider what differences will be made in 
the preceding considerations if the distribution of the magnetic 


flux around the periphery of the armature does not follow a sine 
law. It will be noticed that when any arc of the winding (and this 


- 


alternating currents in one, (wo, three, 
table for laboratory ex : 
le-phase current into 
curve, and the 
distribution of the flux around the iphery, are of even grater 
sar abr The current deli , though certainly continuous, 
will not be uniform, but will have a periodic fluctuation super- 
imposed bal it by departures from the sine law. Armature 
reactions , 85. we have seen above, impose fluctuations of а fre- 
uency double tbat of the primary current. Indeed, in any case the 
le-pbase converter is a less satisfactory apparatus, from several 
pos of view, than the two- phate or the three-phase converter. It 
more considerable variations of armature reaction, a greater and 
more unequable heating, and requires a more accurate setting of the 
commutator brushes than the polyphase converters. Moreover, it is 
not self-starting from the alternate-current side. Nutwithstanding 
these disadvantages, single-phase converters are in tatisfactory use; 
for example, several constrvcted by the Elektric táts-Aktien- 


L Eclairage Electrique, viii., 151, July 25th, 1896. 


pable of 
four, or six phases, and 
If the machine is being used to convert a sin 
a continuous one, the form of the impressed 


verter, ca 
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gesellschaft (Schuckert & Co.) are in operation on the city circuit of 


A single-phase converter when standing still can act 
mere transformer. When running at a 
a field with a given number of 
converting into continuous current those currents only which come 
to it with a frequency ding to the frequency of the move- 
ment of revolving conductors past the poles. Any alternating cur- 
rents or components of alternating current of any other frequency 
that may be superposed, can sffect the continuous current output at 
the other side by producing su d fluctuations. 

Passing op, then, to the case of the two-phare converter, we may 
at once apply the same principle of superposition of instantaneous 


y as 15 
les it will act as converter, 


case if, with same output, it were used as either а continuous-current 
generator alone or a two-phase querer alone. 

Amongst Oontinental firms Messrs. Alioth, of Basle, have been 
prominent in the application in the industry of rotatory converters, 
which they designate as commutatrices. Мг. R. B. Ritter, one of 
their engineers, bas kindly furnished man iculars of these 
machines and of their application. Articles im on this subject 
have appeared in L’Industrie Electrique for 1896. He pointe out 
that in the application of tbere machines to charge accumulators 
from an alternating current supply means are necessary for chan 
the voltage as between charge and discharge. There are 
ways of meeting this need—by the use of choking coils, or of auto- 
transformers of variable ratio in the alternating side of the circuit, 


Frow or Currents m Тивюш-Рнлвв ComvEBTEB. 
Continuous current: 100 amperes, at 1C0 volts. 
Three-pbase current: tbree lines each 94 3 virtual amperes ; line voltage, 61:2 virtual volts. 


60° 75° 9p W 


generator 
superposed. 


currente to study the flow of current through the windings. Fig. 7, 
which gives the corresponding series of diagrams, requires no further 
рен. The generator action during one-eighth of a revolution 
is Illustrated by the four figures on the right of the upper line. The 
superposed is exhibited in the lower line. uctive reactions 
and energy losses ате, as before, supposed to be absent. In position 
0° the converter is acting neither as motor nor as generator, the cur- 
rent at that instant simply running through from the commutator to 
the slip-rings. In the position 15° it is observed that the currents 
in the armature windings consist of six sets. Two short portions are 
. - carrying а motor current of 85°35 amperes each; two others of some- 
; what. longer arc are carrying a motor current of 14:65 amperes; 
whilst two quadrantal parts arc delivering generator currents of 
11:24 amperes. On the whole, in this position the armature is acting 
as motor, increasing tte acceleration. In the next position, at 30°, 
the motor action has decreased, In tbe position at 45° the action is 
chiefly generator, the current in that part of the field which is 
strongest being at its maximum and flowing with the electromotive 
force. It wi 7 be noted that the currents in those coils of the 
armaturo which lie close to any of the four connectors will be more 
heated than those midway along the intervening quadrants, the 
msximum current for the former being 100, for the latter, 50. The 
inequality of the heating is much less, however, than in the single- 
phase armature. Also armature reactions are more nearly balanced 
throughout, and there is much less tendency to impart a periodic 
fluctuation to the continuous current. Such machines will self- 
starting, and will give little trouble from sparking at the commu- 
tato 


T. 

Fig. 8 exbibite the flow of currents in the armature of a three-pbase 
converter. Oom n of the scccessive positiors will bring out 
several points. e current in any one of the three lines is at ita 
maximum (on а non-inductive circuit, when generator, or when, as 
motor, the field has normal excitation) when the connector for that 
line is just passing a commutator brush; and its maximum is 13 
times the continuous current. In сеш кле of symmetry — 
for example, in position 80°—the motor generator actions result- 
ing from the flow are bi-laterally similar. In other positions—for 
example, in position 0°—one side (the left here) is acting wholly as 
motor, the other side partly as generator and partly as motor. A coil 
which lies midway between two connector ends will carry а current 
that has а maximum of 27 in one part of its revolution, and another 
maximum of 50 in another part of its revolution, there bein 
two of each of these maxima in one revolution. A coil situate 
close to a connector has 13393 as its maximum twice in each 
revolution, with an abrupt change to or from 1666 just as it passes 
the brush. The inequality of heating of coils is less ina three-ptase 
converter than in a single-phase, but it is greater than in a two-phase 
converter. The inequality of heating in the case of two-phase con- 
verters has recently been examined anal y by Messrs. Wcod- 
bridge and Child in recent numbers of the Electrical World (January 
let and February 12th, 1898). Their paper, which is one of great 
skill, concludes with the interesting deduction that, assumin; a 
power-factor of unity, if such a converter is driven mechanically so 
as to be generating doth a continuous and a two-phase current at the 
same time, the heating of the armature will be less than would be the 


or by throwing in or out of circuit of a C 
The solution preferred by M. Ritter is the latter, a auxiliary 
continuous current machine in series with the continuous current side 
being either mounted on the same shaft or VVV 


The desired variations of voltage can be obtained by varying the 
excitation of the separate field magnet peorided for this uxiliary 
machine. ae 
(To be continued.) 
LL 


LONG DISTANCE TRANSMISSION OF 
ELECTRIO POWER. 


Вт Pror. GEORGE FORBES, F. R. S., M. Iner. O E. 


THIS subject bas been much talked about, but little has been done, - 
and even at this moment there are few people who realise what a 
vast field there is in this way for investment of ca on a sound 
commercial basis. Hitherto people bave b:en ap at the capital 
uired for copper conductors. 
n the present paper I brin 
methods w bave 


are copper conductors to a point 

perhaps hundreds of miles distant; the pressure may there be 
wered. The current is then passed through an electric motor 

which drives stampe, or mills, or pumpe, or hoists, &. 

ere is no time to devote to consideration of 


placing 
plain anvarnished tale of the ordinary methods 
in use, extending to somewbat greater distances. 

Daring the progress of the electric works at Ni Falls, atten- 
tion was much given to the economic problems involved in the trans- 
mission of electric energy to a distance. But in that case clearly the 
following financial conclusion ruled the conditions :—I¢ is alwa 
more profitable to bring the works requiring power to the electzlc 
source of power than to transmit the power to a distance : 
and in most schemes this is a large If—you can find consumers to 
come to yourlcoality. At Niagara this seemed likely, and, conse- 
quently, distance transmission beyond 25 miles was considered unde- 
sirable in the first instanoe. 

Д am here as an advccate of very distant transmission in all cases 
where it pays, and I know that it will yield a splendid return in 
VV notioe. In all cases it 


my 
would pay if there were a demand for the power at suitably high 
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THE ELECTRICAL REVIEW. 


To Gotp MINERS ABD OTHER UsERs or Pow. 


Of all industries to which it is applicable, gold mining is the one 
which has come mostly to my notice as wanting a continuous supply 
of power day and night, and often without any economical means of 
getting it except by electric transmission. In these cases it will 
often be profitable to the gold miner to pay a high price for his 


power. 

The distances with which I have had to deal go up to 250 miles in 
Indis, New Zeeland, and Egypt, and if the Rhodesia mines show 
generally such returns as the Geelong and Selukwe mines bave done, 
I have shown that the power of tbe Victoria Falls may be econo- 
mically transmitted in some cases to 500 miles, and pay well. 

Waterfalls will be valuable assets in the future. At present the 
difficulty of using their power generally lies in the fact that there is 
no demand for power in the neighbourhood. Some industries, like 
those with aluminium and carbide of calcium, are ready 
to go considerably out of their way to plant their works near a source 
of power. There are not many sach industries. 

In 1893, I sat on a Committee appointed by the Indian Govern- 
ment to see wbether tbe water-power, incidentally created by the 
Periyar irrigation works, could used for making aluminium elec- 

y out of the corundum found in the neighhourhood, and for 
other purposes. We found that power could be d very 
cheaply, but that the corundum was not suitable, and no other im- 
portant demands for power were brought to our notice. Years after- 
wards I found that the Mysore, Kolar, and other gold mines could 


well as water in many cases. In this case the miners were prepared 
to pay as much as £180 per annum for the horre-power. 


basket. No one, up to that date, had, to my knowledge, sly 
the financial aspects of so distant a transmission of electric 
power. But the letter required an answer; so І sat down to work 


electrically a sound one. I 
least 10,000 horse-power would bs required at 
the mines, and that from £70 to £100 per annum would readily be 
paid for the horse-power. U this I was asked to go to South 


Africa to negotiate with Mr. Cecil Rhodes and Dr. Jameson for . 


concession. They both appreciated the value of the enterprise to the 
country, and prepared a draft of the concession, which was only 
awaiting the sanction of the Ohartered Oompany’s Board when the 
Jameson raid and the Matabele closed 


undi by of the Falls prove as satisfactory as the photographs do, and 
provided the fever is not an insurmountable obstacle. 

At this stage let me point out to those unwquainted with the difi- 
culty of o ng power at some gold mines, that £100 annum 
horse power continuously delivered would readily be paid 
y cases. Broadly speaking, the power required for rock 
tampa, &c., may be taken as being such that 1 horse-power 
of ore per day—the value of the gold is, say, £3.or more 
a rich mine. I am not speaking of soft conglomerate like 
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this, at the rate of 1 ton a day means 53. 5d. per ton of ore 


have now heard of a number of cases where gold mining can be 
assisted by long-distance transmiseion of electric power, for which I 
have worked out plans and estimates. There are hundreds of other 
cases about which I could not speak with the same authority. 

Bat while I that gold mining is the principal industry to be 
benefited, there are many others, the chief requisite being a con- 
tinuous demand for power day and night. This is met by electro- 

urgical but these can generally be brought to the 
power. It also includes on, which, in some countries, wants 
power day and night, and, to a certain extent, througkout the year. 
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ions. Hereisa . 


Tbe quantity of water pumpe d does not need to be asper constant, 


years 1897-8. My report on this subject is in hands 

tian Government, and is their ; but I am not di g 
secrets when I tell you that the el lighting of Oairo be 
done cheaper by power ted at the First Oataract than by steam 


in the irrigation of the country as it is, but still more for the 
irrigation which will be so much extended when the great 


reservoir d by Mr. Willoocks, Sir William Garetin, and Bir 
Benjamin shall be leted by Mr. John Aird. You ma 
take it as certain that be fore long the harnessed an 


y 
with efficient irrigation, may become the most fertile country in the 


Higher аре Nile, I have not travelled or made surveys, but I 
that William Gerstin is und & journey to Khartum 
ue 


I trust that I baye said enough to lead the users of power in certain 
industries, and gold miners, to see that it is well worth their 
while to look into the relative costs of steam and electro-hydraulic 
works, even when the transmission is fora distance of many hundreds 
of miles; and it will be seen that many a gold mine hitherto ocon- 
sidered worthless because of the cost of power, will be valuable if 
there be water power available within a few hundred miles. 


I will now to the financiers who may think of taking up 


To FrsasciuL Mun. 


vote of азил to be terit cut ovn when tay. posses uo 
projects of e ed out, even when possess no 
technical knowledge, have a wonderful instinct, by vui they know 
the important points to be certain about before supporting a scheme 
with their money. Erroneous opinions cn the engineering points may 
for a time prevail, but not for long. 

Many examples of this insight might be given, but let us confine 
the matter to long distarce electric transmission. I will give you 
four objections which are always raised :— 

1.“ electric power ever been carried to such distances as you 
speak of?“ The answer is No.” Bot electrical practice isaivancing 


by strides. Та 1882, at Municb, Marcel Deprez earned great credit 
for transmitting electric power 35 miles, and getting а return of 25 


per cent. But in 1891 70 per cent. efficiency was obtained between 
uffen and Frankfort, the distance being 108 miles. 

2. ' Are you sure that no new electric difficulties will arise when 
you go beyond the 108 miles of transmission, which has been accom- 
plivhed ? " The answer is, We are sure of this from the tests made 
at Frankfort.” (Oaly one difference between short transmissions and 
the 108 miles from Lauffen to Frankfort was found to exist and it 
bad been anticipated by me in pre the Niagara works. Ia 
1892, I laid it down as essential for the works at Niagara, in order to 
bs prepared for long distance work and for other reasons, that the 
frequency of the alternstions should be as low as the construction of a 
good dynamo would warrant. In 1894, the teats at Lauffen- Frankfort 
were published, showing that without this low frequency no good 
efficiency could be got from the long distance power transmi:sion 
owing to the great self-induction of tbe line.] 

3. The financier again asks, “ Are not the losses by on a 
long line insurmountable?” The answer is, "There is h any 
loss by leakage. There is loss of power used up only in warming the 
transmission lines.” But this loss can be calculated aocurat- ly, and 
in those cases where the wasted power co,ts little enough, we are 
glad enough to waste it if it saves copp>r, which is the great cost. 

4. Тае business man then aske, “Well, but if you allow a 
great loses of current in transmission, do you поё require an 
enormous quantity of copper to ca:ry the extra current which 
you have to generate?" The answer is that this is perfeotly 
true if you allow the VVV 
cent. on the transmission line you are always saving copper by baviag 
greater losses on the way. Іа fact, every engineer who bas made a 
serious study of long distance transmission will bear me out when I 
say that the cases in which electric transmission will pay can bs clearly 
differentiated from those which will not pay ; and the whole question is 
principally one of £ s. d. Also, that engincers will agree as to 
what is the principal item of ехрэпдібаге, vis, the cost of copper 
under the conditions of existing practice. Improvements may reduce 
this cost, but cannot increase it; henoe the financier may be very 
sure of the data of expense, and if he can be equally well assured of 
the data of revenue, he has before him everything required for forming 
а sound jadgment. Let us take three cases. a 

1. Suppose a water-power is utilised for distant transmission of 
200 miles to a gold mine where transport is difficult and the ore rich. 
Suppose that the miners are ready to pay £100 per annum for each 
horse-power delivered continuously to the stamps, &c.—I am taking 
what may be looked on by some as an extreme case, but there are 
many such places in the world—suppose that it is a gold field 
sm plo rin only 1,000 zone pona continuouely, the gross income’ is 
then £100,000 per annum. This is a large sum, and will warrant a 

large capital expenditure. 
Now, if it is a case in which 20,000 volts of elcotric preesure may be 
used, less than 900 tons of copper is required, after 50 per cent. has 
been added for eelf-induction, giving an inefficiency (inverse of 
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. е сіепсу) of only 1:4. Thus 1,400 horse- will have to be gene- 
rated at the waterfall end of the transm line for 1,000 horse- 
power delivered at the other end—the gold mine. The hydraulic and 
electric machinery are not likely in a favourable case, even with 
costly transport, to exceed £14,000. The working expenses are small, 
and clearly the great thing to be considered is the cost of copper, 
Tbis might amount to £80 per ton of copper laid, or £72,000. Ve 
likely the whole cost wouid be under £100,000, which, with & - 
mum possible annual expenditure of £20,000 would produce a 
revenue of £80,C00 perannum, or 80 ee I am sure that the 
actual cases exist where this might be done. 

2. If the distance were 400 miles, all other things remaining the 
eame, the only serious difference is in the cost of copper, which rises 
to £288,000; and taking £32,000 for the other expenses, the capital 
expenditure is £370,000. If the annual expenses were £20,000, 
which seems impcmible, the net income is £80,0C0, or 25 per 


cent. . 

8. Suppose the distance still 400 miles, and all other things 
remaining the same, but only £50 being = annum for the 
horse-power ; bere we have still £320,000 of capital expenditure and 
Zo Фое 000 мшш Dower deu veros, or 9 per 
cen | 

Of course it is understood that while cases can occur where these 
figures apply each case must be examined on its merits. rs 

at the last case quoted, the delivery of 1,000 horse-power 
at 400 using 20,000 volts (or 200 miles with 10,000 volts), the 
financier would say 9 per cent. was nct good enough for such a 
venture. I wili now show how he may get 40 per cent., using the 
' fame шаша; the same copper, and the same annual expenses. 
- This leads me to вау a few to the great copper companics. 


To Corren MEROHARTS. 


I have now the pleasure to lay before you a simple financial trans 
_ action wbich copper merchants or others would willingly make, and 
‘which may avoid the huge capital hitherto required by thosa who 
would transmit the power, and will increase the dividends on money 
5 What I VV 
parts, ordinary which may coked upon as 
speculative, and bonds on the copper which would be as scund an 
investment as could be desired. 
Taking the last case mentioned, the capital charges ате: — 


3,600 tons of copper at the extreme value of £75 — 


a ton... eos eee #06 609 eee ,000 

Putting it in place at £5 a ton. i 18, OC0 
E £288,000 
Hydraulic and electric machinery, 4. 22.000 
Total capital required. , £820,000 


Most of this capital is required for copper which may be taken 
away if the company fails, and is an absolutely safe security :— 


£ 
The value of the copper is es í 270,000 
Oost of removal [uncalled capital coe 5. 18,000 


On the £270,000 а mortgage may be raised, and 4 cent, 
сазо соте шше cf а change of E: 
ve 


Annual payment on mortgage... m 
All we have done is to raise a mortgage 


could easily be obtained from . Let us now 
see what has © upon the balance-sheet.. The 
capital charges are— 
£ 
Putting copper in place eco am е 18,000 
Hydraulic and electric machinery ... 32,000 
| £50,000 
Annual gross receipts—1,000 horse-power at £50 ... £50,000 
Less annual expenses one £20,000 | 
Mortgage on copper ... ei 10,800 
30,800 
Annual net receipts . . £19,200 
or almost 40 per cent. 


By this simple transaction we reduce the total capital required by 


the transmitters of power from £320,000 to £50,000 for 1,000 horse- 
power delivered, we have increased the rate of interest from 9 
per cent. to 40 cent., which ought to satisfy most | 


This scheme I bave laid before the of one 


companies, and he entirely approved of the general lines. 
tore leaving this of the subject, I wish to make it quite 


clear that none of the which I bave given up to the present 
must be taken as applicable to every case that may arise; the cost of 
IPM the power at a waterfall depends so mach upon the height 
of the fall, accessibility, &., that no kind of an idea can be given of 
the cost without some data to pn: The costs used in the above 
. calculation are over the mark for most favourable cases, and the 
cost of copper. is also too high. Another factor is the size of the 
works. e larger the scale the smaller is the relative cost of works. 

All that I have tried to make clear is, that if there bea and 
continuous demand for the power, and if the value of the m ‘cal 
power to the gold miner or others is great, the to which it 


pP чаа 


inch," or the New 


can be transmitted with financial success is not limited to 100 or 200 


To ENGINNEBS. 


Up to the present date, financial men have not realised the valne 

of long distance transmission. Engineers, too, bave been so much 

with electric lighting and traction that few have devoted 

much time to its study. The last nine years of my life have been 

devoted almost entirely to electric transmission, and. the last four 
years to very distant transmission. 

At present there exist no printed tables for facilitating calculations, 
such as civil enginc ers possess in other branches of the profession. 
In the case of electric transmission, every engineer must prepare his 
own sets of tables and curves to work from. I have been compelled 
to work these out for myself in various units. In England «e use 
miles, tons, and pounds sterling. In America the units are 1,000 feet, 
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Exrzcrnio Transmission Совув ron 100 Mixes AT 10,000 Уолт 
Соитінсосв CURRENT. 9 


the pound avoirdupois, and the dollar. In Egypt, the 
code Be nsi e анро Oaliforsian 
ute, gallons per day, m I, the o 

Zealanders wait, which s called a “ head.” 
` You will believe, then, that I possess a mass of and 
and these might be worth publishing if the time had arrived, 
is not, perhaps, yet. During these years, however, my methods 
gradually become so simplified, that I venture to bring 
one curve in te the one special question of 
cost of transmission lines. I¢ is so simple in its 
through a gradual evolution that I cannot help thinking that it may 
be of use to others. 
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In transmission schemes the cost of becomes so all- 
important, when wise а long distances, it helps more than 
I can tell ycu to have simple means for estimating even roughly the 


cost and efficiency under various conditions. 

I feel some diffidence in laying before you these methods because 
there is nothing new in the results, and all the results can be obtained 
by the ordinary methods. They have, however, been invaluable to 
myself. These methods are particularly useful for getting out pre- 
liminary estimates пасол. 

Here let me ray that in all preliminary work on the cost of long 
conductor lines, I never take notice of the resistance of the 
ductor, nor of the value of the current. І deal only with the сш- 
rent density, and loses of volts. It is the same thing under а 
red пате, But 1 what pe ira "E | 

, I never use, in calculations for my own use, efficiency 
of the conductor system. It is far more convenient to 
inefficiency, or the reciprocal of the efficiency, which is 
horse-power put into the generating end of the line to deliver one 
horse-power at the other end. 


I give you these suggestions for what the be worth as the 
tot long ex podenes. E 
I su everyone present is aware of the fact that if had a 
case where the power cost absolately nothing, ‘you would use the 
` least copper and have the cheapest arrangem with an ine! 


of 2, 46, an efficiency of 50 per cent., or 3 horse-power 
for each horse-power delivered. If you make the current pana 
either greater or less than what is required to produce this . 
EA then you have to use more copper to deliver tho same quantity 
Wer. ` ° ў 
bis is а point which in а general way is appreciated by the 

business man who is not an electrician, as has been already stated. 

Fig. 1 shows this very well, and a study of it is interesting. We 
see tbat the copper required to transmit 1 horse-power 100 miles, at an 
initial pressure of 10,000 volts, with continuous current, falls with the 
increase of density until the efficiency is 50 per cent., and then rises. 
This figure shows the weight of copper required per horse-power 
delivered at a distance of 100 miles at 10,000 volte. It is drawn for 
tbe simplest case of continuous current, to which corrections only 
for temperature and eag have to be made. It is equally applicable 
to a single-phase or two-phase alternating transmissicn to 100 
at 10,000 effective volts ; or at 5, O00 effective volts from any wire 
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the middle of the electric system, or to three-phase transmiesion 
at 5,000 effective volts from iny лею шешсе 
current corrections m 


(To be continued.) 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 


Wa abstzact the following brief reports of electrical papers recently 
F the American Association for the 
Advancement of Всіерсе, from an excellent résumé in Science by 


Mr. N. Е. Dorsey, press secretary :— 


The Measurement of Thermal Conductivity in Iron. By Prof. E. H. 
HALL, Cambridge, Maas. 


The author pointed out that the method in which tbin are 
wed is owing ee ee the 
difference of temperature of the He obviates this by 


On the Magnetic Deflection of Diffusely Reflected Cathode Rays. By 
Prof. Ёвикэт MERRITT. 

On the Electrical Poe Si the tis from the Arc. By Prof. 
Банат MaanITT and О. M. STBWART 


Prof. Munarrr finds that diffusely "reflected cathode are 
сагана ee сш ee 
teflection. Prof. and Mr. Stewart find that the vapours from 
the aro produce electrical in a manner similar to 
the action of a gas which has been exposed to X rays.  Vapours 
from the negative earbon discharge negative charges more readily 


‘their report on the Velocity of Light in the magnetic field 
"Morley, H. T. Eddy, and D. C. Miller, described their 
wo paths of which consist of tubes of 
sing coils. There 


4 Lecture Room Experiment in Electrostatics. By Prof. W. B. 

Turm, South Bethlehem, Pa. 

ent illustrating the instability of 
liquid, films. A brass ladle with a lip is 

filled with melted rosin ; е ейде by ] 

electrical machine, and ti "aul the fos fuas in a thin 

over the ^ud when it is eid ont in а cloud of silky threads big 


; ‘and T. P. Твомрвон, Ithaca, N.Y. 
On plotting the curve CCC ĩ Пы Mca 
of aed ren and the total loss due to hysteresis and edd pour it 
that the curve bas a broad, flat minimum extending from 
sbout 10 to 15 thousandths of an inch 'in'thióknees of the plate. · 


Proposed Methods of Determining the Frequency of Alternating 
Currents. By KARL KimsLzy, Falls Church, Va i 


Mr. Қіивгвү advised using a clamped, free bic péovided ийа. 
рей actuated 


adjostable rider, and se$ in vibration by an electro-magnet 
by the eurrent to be studied. ' 


The Hysteresis оў Iron and Steel at Ordinary Temperatures and at the 
M. 


dem N. T. of Solid Carbon Dioxide. 

un was found that the hysteresis loss for constant magnetising 
fields increases with the temperature if the field is weak, but the 
opposite is the case when the iron is nearly 


By A. THIESSEM, 


* of Dielectric: Strength. By Prof. Tnowas Guay, 


Terre Haute, In 
Btep-up ring 3 used and the tial difference 
was determined by an electrometer. It was found that the dielectric 


— for air is the same for alternating oan is ordinary 
frequency as it із for static charges.. 
An Instrument for Measuring Radiance. 


The instrument was exhibited by Mr. E. 8. 
5 two, bolometer strips, one of which is 


By Pref. ЕРА ANGSTRÓM. 
, and consists 
eated by the 


to be measured and the other is heated to the same 


с by an electric сопан from which the absolute valve of 
the radiance may be calculated. 
A Redetermination of the Po By Gzo. W. Parrenson and 

Каш, E. доти, Ann Arbor, Mich. 

The anthors used an'electro-dynamometer the EI of whose 
coll was balanced by the torsion of a wire of small elastic fatigue. The 
work seems to ‘have been done with extraordinary care and gives 
00011192 ‘grams ‘per sec. per ampere for the electro-chemical 
equivalent of silver. This reconciles the difference between Row- 
land’s valde for the mechanical equivalent of heat and that obtained 

- methods. The paper occasioned a great deal of 
ble comment. 


Exhibit of an Automatic Mercurial Air Pump designed by ‘Prof. E. W. 

Morley. By Prof. D. C. MILLER. 

The advantages of the are that it need not be 
fied actas CCC 
come in contact with rubber. It can be actuated with a water 
pressure of 20 lbs. per square inch and can produce a vacuum of 
1-500,000,000 of an atmosphere. 


An Apparatus for determining Coefficients of Induction. By Prot 
Втрнкх T. MoRELanD. 


This apparatus consists of two coils at right angles, producing a 
rotating magnetic field when alternating currents of different 

are sent through the two coils. A cylinder is in 
kon a g feld and indicates the the two 
curren 


An Improved Method for rating Tuning Forks; By J.O. Вавр, Ph.D., 

Ann Arbor, Mich. 

The method is a modification of that used by Prof. Michelson, but 
instead of using an electric spark Dr. Reed employs the flash of щм 
3 мыз руа кешуш um, which is in turn 
compared with the standard olock. 


Notes on the Effect of Silicon on the Magnetic Permeability of Iron. Ву 
Prof. F. C. CALDWELL, Columbus, Ohio. 
It was found that the permeability increases with the amount of 
silicon present in the iron. 


Polarisation in the Zn—H,SO, Cell. 
York City. 


aan an extended research into the effect of saturating the acid 
ыр ауа сє oxygen and carbon dioxide, Prof. Anthony conclu 
polarisation is not due to the accumulation of 
5 to the fact thatthe oxygen originally dissolved i the 
acid and condensed on the plates has been used up. 
The Electrical Resistance of Lead ес" at Low Temperatures. 
By G. W. Овввамли, Ithaca, N 
'The most striking fact reported. s this paper is the sudden decrease 
in resistance upon solidification, the resistance of the solid 
sometimes as low as one-fifth of the resistance of the fluid 


By Prof. W. A. Ахтноит, New 


If the 
— on ty—of excessively high resistance of alloys is 
correct, one would an increase upon solidification, 


expect 
for it is then that the alloy becomes 


NEW PATENTS AND ABSTRAOTS OTC 
| PUBLISHED SPECIFICATIONS. 


NEW PATENTS.—1006. 


Compiled expressly for this journal by W. P. THowrsom & Oo., 
Electrical Patent Agents, 329, High Holborn, London, W. O., and 
MU go aac аа ala 
should be addressed. | 


23,922. “ Improvements in fire alarms or boxes from which electric 
are given in case of fire." 


R. Lonn and A. R. MLLER. 
Dated November 14th. 


23,937. "Improvements in electrical dynamos and motors.” J. 
Arxmson. Dated November 14. . 

23.958. "Improvements inelectric measuring instruments.” Tum 
Ввгтан THomson- Houston Oompaxy, LixirED. (Е. Thomson, 
United States.) ‘Dated November 14th. ' (Complete.) 

33,976. "Improvements in and relating to electrically 
taps or cocks.” Р. L. dur mor. Dated November 14th. 

23,988. m rovements in or meee to coin-controlled tele- 

. Тномрвон. (C. H. Kahrs, Norway.) Dated 
53 14ch. (Complete) 

24,005. “Improvements in electrical storage batteries.“ A. J. 
Boutr. (Bedneff & Bratasched, Germany.) Dated oe 14th. 

24,030. : “ Improvements in weighing apparatus end electrical 
weighing machinery.“ H. RicHARDSON. Dated November 15th. 

24,087. Improvements in electrical switches.” A. WATSON. 
Dated November 15th. 

24,051. “Improvements in electric switch mechanism." J. M. 
Моврнү. : Dated November 15th. (Complete.) 

24.052. рю шоч in electric railway systems" J. M. 
Моврну. Dated November 15th. (Complete.) 

‚ 24,053. “Improvements in roadway structures for electric rail- 
ways.” J. M. Munpny. Dated November 15th. (Complete. ) 

24,055. Improved means of cooling electric machines.” R. Su. 
and Davy Bros., LusrrED.. Dated November 15th. 

24,104. "Improvements in a pparetus connected: with the charge 
and dicare of айлы coll. R MoILvAIMB 
Cartan. Dated November 15th. · . 

24,115. "An improved electricity meter.” 0, Sansa Dated — 
N ovember 15th. | 

24,126. “Improvements in junctions for tubes used as conduits 
for electrio wires.” В. Е. Histor. Dated November 16th. DM 

24,133. A new or improved юы ресс or en чш are electric lamp.” 
Н. Hrest and Н. Bevis. AE 
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24,164. Ап improvement in electric incandescent lamp shade 
holders, and a device for use in connection therewith.” W. H. 
Вилргвт. Dated November 16th. 

24,171. “Improvements in voltaic cells having dry plates which 
may be regenerated.” H. Scutoss. Dated November 16th. 
(Complete.) 

24,172. Prccess for obtainivg a permanent electrica] contact at 
the covers of voltaic cells." H. Вснговв. Dated November 16th. 
(Complete.) 

24.190. An improved magnetic circuit breaker.” H. H. LAKE. 
(W. M. Soott, United States.) Dated November 16th. 

794,196. “Electrically heating plates, dishes, and the like." O. Н. 
Kanns. . Dated November 16th. (Complete.) | 

24,2210. “Improvements in the manufacture of electrodes for 
secondary batteries.” H. H. Lake. (v. d. Poppenburg's Elements 
und Akkumulatorem, Wilde & Oo., Germany.) Dated Novembor 16th. 

24,248. The Don electric fcg alarm." Е. A. Тномрвои. Dated 
November 17th. 
` 24,264. "An improved switch for incandescence or glow electric 
lampa in which tbe filament is subjected to a preliminary heating 
effect apart from tke lighting current.” Hinsr. Dated 
November 17th. 

94,265. “Improvements in forming filaments or the like for 
мао» or glow electric lamps." Н. Hiest. Dated November 
17t 

24,270. “Improvements in multiple wall connections for electric 
HM A. P. LunpBzERG and G. О. Luxo BHO. Dated November 
7th .|— 

. 24,277. “Improvements in electrical stop motions for warps.” 
Ұ.Р.Тномрзон. (Е.Е. Kip, United States.) Dated November 17tb. 
(Complete.) 


24,307. “A process for the electrolytic extraction of zinc and | 


other metals from ores or waste containing them." J. O. FELL. 
(W. Btrzoda, Germany.) Dated November 17th. (Complete) 

94,308. "Improvements in electric batteries" H. J. Havpan. 
(Columbus Electrizitat gesellschaft m. b. H., Germany.) Dated 
November 17th. 

24,318. “Improvements in or relating to tbe utilisation of 
bertsian ара similar radiations, and apparatus therefor.” L. Н. 
WALTER. Dated November 17tb. | 

24,957. ‘Improvements in or connected with electric batteries.” 
A. T. Erris Dated November 18th. 


24,371. "Improverdents in alternating electric current motors and 
distribution systems.” Tux BnrnsH Tuoxsom-Housrow COMPANY, 
Lmurrzp (O. P. Steinmetz, United States.) Dated November 18th. 
(Complete.) | 

24,379. Improvements in telephones.” F. L. Мовнилр. Dated 
November 18th. 

94,382. An electric motor for tramcars.” H. L. Topp and J. D. 
Maeser. Dated November 18th. i 

24,404. “Improvements in ineulating and equalising electric 
currente." L. HackEETHAL. Dated November 18th. (Complete.) 

24,425. Improvements in combined electric wire gauges and 
calculating devices" H. Lurz. Dated November 19th. 

24,426. “ An improved surface contact system for electric tram- 
ways, railwsys, or motor cars" P. C. Dax and P. R Coss. Dated 
November 19th. 

24,498. Improvement in or connection with the construction of 
dry voltaic cells, accumulators, and secondary batteries" О. M. 
Srzap. Dated November 19th. (Complete.) 

24,447. “Improvements in road conduits and appurtenances for 
electric traction.” Т. W. BARBER. Dated November 19th. 

24,466. "Improvement" in connection with electric arc lamps." 
W. N. 8твулвт. Dated November 19th. 

24471. "An electrical resistance for use with alternating currents 
in the production of X rays." Е. Ног мез. Dated November 19th. 

24,487. “Improvements in or relating to coptsct-making devices 
for electric street railways with overhead conductors.” O. BTEINBR. 
Dated November 19th. (Complete) 


ABSTRACTS OF PUBLISHED SPROIFICATIORS. 


Copies of any of these Specifications may be obtained of Messrs. W. P 
Тномрвон & Oo., 322, High Holborn, W.O., and st Liverpool, 
Manchester, and Birmingham, price, post free, 94. (in stamps). 


1897. 

13,970. "Improvements in and relating to dynamo-electric 
machines and rotary converters.” Ввгтізн THomson-Hovuston Co. 
(E. W. Rice). Dated June 8th, 1897. Alternating current machines, 
se n pia or otherwise, and especially rotary converters for direct 
and alternating currents, are made with any number of pairs of field 
poles, and with ring or drum armstures in wbich equi-potential 
points around the armature are connected together and to connecting 
rings. The alternating current connections in a ring armature in an 
8-pole machine is shown with points arranged similarly with regard 
to like poles x, в being connected together and to one of these 
collecting rings to give three-phase currents; the armature is also 
connected for converting to an ordinary continuous current com- 
mutator, not shown. The object is to electrically balance the 
armatures. 


:18,974. ‘Improvements in lightning arresters.” Brrriso THOMSON- 
Houston Co. (A. Ekstrom.) Dated June 8th, 1897. Relates to 
lightning arresters. A series of conducting balls are mounted on an 
insulating base. The ball at one end is connected to line, while a 


number of the balls at the other end of the series are connected by 
wires to fuses leading to earth. As each fuse breaks an extra 
gap is formed. A non-inductive resistance may be connected to the 


ving tools.” 


engraving tool. An engraving tool com & graver, forming 
of, or secured to, blocks fitted to slide within a older and prov уН 


14,963. "Improvements in trolleys for electrically propelled cars.” 
E. Новаввзтлирт. Dated June 21st, 1897. Relates to collectors on 
electric railways. A wheel with a flexible rim carries a number of 
studs which, when Per are pressed down on the road contacts, are 
also brought sgainst a bar, and complete the circuit to the 
motors. This bar, over which the studs slide, is sp 
guides and has non-conducting ends. The magnets w the 
road switches are arranged as discs inside this wheel. The studs, &c., 
may be reduplicated for the return circuit. | 


1898. 

2,999. "Improvements in transmitters of Morse phic appe- 
ratus for continuous or al с currents.” С. ‘and Р. 
Еовстеві. Dated February 5th, 1898. Relates to transmitters so 
that the operator need only use one hand. А metal plate is 
а channel shape, open below, and is fixed on the lever of a Mosse 
transmitter. A stirrup, with a bent end, is pivoted to this, and is 
held against a contact pin by a spring. A plate of insulating material 
is fixed to the stirrup. The operator, by pressing against this, 
contact, and can send the message while pressing against it 
operating hand. 2 claims. 


4,435. “Improvements in electric signalling apparatus for use on 
railways.” С. B. Davy. Dated May 18th, 1896. A short bar is 
placed in a portion in front of the signal, so that it is by 
the flange of the wheels of the train. To prevent jerks the ends of 
this bar are inclined. The bar is kept in a raised position by counter- 
balancing weights and a stop, р» tin for a circuit 
containing a bell. Another contact piece in the is an attach- 
ment to the arm of the signal, which only makes contact when the 
signal is at danger. Another circuit is made up of a bell with a 
different tone and nearer the signal-post, and a 

at safety, thus giving the si 
start to the engine driver. Instead of a Fu pi сеа Wg the belle 


4,468. “Improvements in conduits for wires postes ссср 
current." F. G. Howanp and A. W. Всгатив. 


of 
width that the sides just easily fit over the sides of the conduit. It 


is fixed down by a strap. Joints are made by А 
id ped pieces. TUO ашатат 


used for curves or T-s 

rquare prism having holes in the ends to fit the ordinary conduit, 
flanges to nail or screw them to the wall or ceiling. 

joints are cut away so that when the straight conduit is pushed 
butts s a portion of the back of the angle box. Terminal 
are made in the same way only they bave one to fit 
duit and a circular ope at the top to allow the wires to pass 
terminal. 6claims. 5 a 


5,062. Improvements in incandescent electric lampe" J. 
Listen and W. В. ОнлмвввгАїн. Dated February 21%, 
Relates to 5 pem à Жыз one bulb there “ 
filaments of eq power, a 
minals. At the top of the bulb is a bulb Lho ые эшени aad 
by a recess from the main bulb. Into this a semicircular epring fits, 
which is fixed to the base. This spring holds the bulb. Fixed tothe 
base are two contact springs, one shorter than the other, placed in 
such a position that the longer covers two and the shorter one ter- 
minal. Therefore one of the filaments must be incandescent if the. 
current is flowing to the contact springs. When this filament is used 
up, by twisting the bulb the contact springs come into contact with 
the terminals of the other filament. The р Бо the balb 
still holds it, as the recess runs right round the 


19,569. “ Improvements in electrical — for indicating or 
^ an index band or 


E 
TIER 


ТЕР 


of the contact pieces а wire is attached, which runs to the receiving 
station. A wire isalso attached to the ring. These wires are con- 
nected to separate electro-magnets at the receiving station, and have a 
battery in their circuit, so that all the wires to the contact e 


positive, and the wire from the ring negative. By a 
arrangement at certain intervals the collar, and the contact 
pieces and ring are raised, so as to touch the index; com 


the circuit, a current flows to one of the electro-magnets at ro- 
ceiving station, thereby denoting that at that time the index was 
over & known contact plate. 2 claims. 
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THE BURNING QUESTION. 


IN our issue of November 11th we called attention to several 
pointa in conneotion with the working of the Shoreditch 
combined destructor and electricity undertaking, which we 
considered of vital importance. 

We stated that the average amount of refuse burned 
during the first nine months of working appeared to be 6 7 
tons per cell per 24 hours; that the actual wages paid to 
stokere, apart from the labour of firing up with ооа! on 
Sundays, was approximately 1s. 5d. per ton of refuse burned, 
and the cost of management was about 7d. per ton burned, 
making the labour and management together nearly 2s. per 
ton, as against the statement of the chairman of the Electric 
Lighting Committee at the opening ceremony that the actual 
total cost of burning, including all charges, came to 1s, 2d. 
a ton. 

We said it would be interesting to know how that figure 
was ascertained. Mr. Kershaw has now told ur, in his speech 
at the Vestry meeting, that his figures at the opening oere- 


‘mony had proved to be erroneous, but that they were based 


upon information supplied by the contractors. . 

He has also been good enough to write a letter which 
appeared in our issue of November 18th, in which he con- 
vios us of several “ gross blunders.” The first of these is, 
that we called bim an official of the Vestry. This point is 
hardly worth debating, but we fear that officials generally 


will not feel flattered by Mr. Kershaw’s indignation. If we 


had called him an electrical expert, he could hardly have 
shown more annoyance. Our second gross blunder was our 


reference to Mr. Baker’s scheme, as having been submitted 
when public tenders were invited. Mr. Kershaw denies the 


correctness of this, but we fail to see how it affecta the con- 
troveray. Thirdly, he s8ya, it is not true that the Blackheath 
and Greenwich Company has decided against a combined 
scheme. 

. We are exceedingly pleased to hear that Mr. Kershaw is, 
after all, not debarred from a further exercise of his talenta 
in connection with that undertaking, and it seems probable 
that if a similar scheme to the one at Shoreditch be adopted they 
will have full scope. We may say that we have not aconsed 
Mr. Kershaw, as he implies, of an intention to shield the 
scheme and the contractors at the expense of trath; thongh 
he virtually accuses himself of inconsistency by referring to 
his opinions, privately expressed, for his justification. 

A man in his position ought to be able to reconcile his 
private opinions with thoze he has uttered publicly. It ів 
unfortunate that Mr. Kershaw should have allowed him- 
self, by overmuch enthusiasm for a publio undertaking, 
to become the mouthpiece for misleading statements, and 
prophecies, and ridiculous praises of an unsatisfactory 
trading account. 

- How is it that the contractors do not defend themselves 
from the charge of putting incorrect statements into Mr. 


Kershaw’s mouth? The only contribution to this contro- 
D 
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versy which we have seen from them is a letter published in 
several of our contemporaries denying that they offered to 
buy Mr. Baker’s patents. They very naturally resent Mr. 
Baker's interference, and excuse themselves for entering 
into the correspondence respecting the figures on the ground 
that the consulting engineers and the authorities connected 
with the scheme most fully admit that the results which 
they promised have been attained, and much more than 
attained.” This statement does not tally with Mr. 
Kersbaw's We should like to know what the contractors 
actually did promise. If, as they state, they promised less 
than they have performed, we can only say that they got the 
contract on very easy terms. 

. Throughout the controversy we have noticed a tendency on 
each side to claim a victory upon the simple question as to 
whether or not a profit has been made upon the firat year’s 
working. The Committee have persuaded themselves and the 
Vestry that there is a profit, and are proceeding to allocate 
it. But that is, after all, not sufficient to determine the 
engineering questions involved. 

Shoreditch is fortunate in having a heavy day load, and 
even if there is a profit there can be no doubt that it ought 
to be much larger. To take two points only, we can never 
admit that the undertaking is a snccess while the generous 
allowance of 2s. per ton of refuse burned proves insufficient 
to meet the cost of destruction and disposal of clinker; and 
while 40 per cent. of the electricity generated disappears in 
working the plant and distribution loeses. And, moreover, 
we shall never feel that perfection has been attained while 
such financial shifts are resorted to as the payment of 
£1,485 out of the general rates in respect of the charge for 
interest and repayment of capital on the destructor, while at 
the eame time profits are being declared. It is exceed- 
ingly like paying out of one pocket into the other. 

It was freely stated at the meeting that instead of there 
being a saving of 18. id. per ton in the scavenging depart- 
ment, the cost was actually higher than on the barging 
system. We are anxious to believe that a large portion of 
the caving has been taken up by more thorough ecavenging ; 
and, if во, the money has been laid out to the beat possible 
advantage; but Mr. Kershaw admitted that the lifts were 
insufficient, and that the carts had to wait far too long to 
discharge. This appears to be in the way to be remedied 
by the addition of more lifts. 

To come now to the accounts for the first complete year’s 
working, we may say that they fully justify our remarks on 
November 11th, in which we appear to have understated the 
costa of working. It seems that the cost per ton for destruc- 
tion, for labour, and management, works out for the whole 
year at 28. 5d. per ton, instead of 28. This does not include 
removal of clinker. 

We regret to see that the electricity station and destructor 

are treated as two separate undertakings, and that further 
trangactions “ out of one pocket into the other” are thereby 
rendered possible. 
. A sale of current to the dust destructor, amounting to 
£536, is credited to the electricity andertaking, and also the 
engineer's salary is “proportioned” at £145, the balance 
being debited to the destructor. What that balance is does 
not appear, as it is lump«d with other items in the destructor 
account. Further, the cestructor is not credited with any- 
thing for the supply of steam to the electricity department. 


To arrive at the facta we will ignore payments “ out of 
one pocket into the other,” and take the actual payments and 
receipts of the two undertakings as a combined scheme. We 
then find that the receipts are as follows :— 


ELECTRICITY ACCOUNT. 


Cr. | E в. d 
To Sale of current outside the works ... 8,254 2 1 
» Miscellaneous receipts 120 4 7 
„ Sale of stores 180 8 4 
— #8504 15 0 
DESTRUCTOR ACCOUNT. 
Ов. 
To Burning trade refuse... E 288 1 9 
» Charged to Scavenging Department 
—2s. per ton on 23,137 tons . 2918 14 0 
— — 22,551 15 9 
£11,056 10 9 
Е HiLEOTRIOITY ACCOUNT. 
в. | 
By Payments, coal, s кн 
salaries, &c... . 9214 14 7 
» Interest and redemption . 2,041 16 2 
— £5,856 10 9 
a DESTRUCTOR ACCOUNT. 
By Wages... . 2,829 8 3 
» Btores ... | 130 8 1 
„ Carting clinker 612 10 5 
„ Insurance 43 4 2 
„ Sundries sol $i 217 13 8 
» Interest and repayment of ae 
to general rate ... . 1435 18 4 
lm ——— £5,268 17 11 
Total Dn. ... £11,125 8 8 
Total OW. 11,056 10 9 
Net loss... £58 17 11 


This shows an exoess of expenditure over receipts of 
£68 178. 11d., without allowing anything towards the heavy 
renewals upon the furnaces, boilers and machinery, which, as 
we pointed ont in our former article, will fall due in from 10 
to 15 years. 

The assumption made in the accounts that none of these 
things will have to be replaced for 42 years is so extra- 
ordinary, that it seems hard to believe that it is sincere; 
no wonder the Vestry’s accountant was instructed not to 
make any alterations in the accounts submitted to him. 

There can be no doubt that if proper allowances were 
made for repairs and depreciation, the small profit shown by 
reckoning on the (fictitions) saving to the rates by using the 
destructor instead of barging, would disappear, and that in 
reality there is no profit as yet upon the undertaking. The 
profit has been arrived at by making no proper allowances 
for depreciation and repairs, which we roughly estimate at 
£2,000, by charging £1,435 18s. 4d. for interest and repay- 
ment of capital on the destructor, to the general rates, and 
further by taking credit for an imaginary saving of £1,253 
on the old system of scavenging, making a total of over 
£4,600, which has been hocussed out of the accounts. 

It may be said that it is not fair to discredit the saving 
on the old gystem of barging, because the money haa actually 
gone in better scavenging, but we are bound to regard the 2s. 
a ton as ample payment for destruction, particularly in view of 
the fact that the South London Company are pledged to burn 
refuse on the same lines for 114d. per ton paid to them by 
the Lambeth Vestry. The resulta at Shoreditch might have 
been very different if the cost of labour and management 
had been (as in other places) under le. per ton, and if, as is 
the case elsewhere, the destructor had been worked without 
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labour saving machinery. The saving in labour and manage- 
ment at 1s. 5d. per ton, оп 23,137 tons would have been 
£1,039, and we estimate the saving in electricity for 
driving the tipping waggone, &., as at least 60,000 unita 
at Id., or, say, £250. This would leave 68,708 units out of 
the electricity debited to the destructor for driving fans and 
other useful machinery and for lighting the destructor works. 
There would have been a eaving in management, and, 
further, a saving in capital charges of something like £300 
a year. Altogether we have come to the conclusion that 
at least £2,000 a year is being lost in worthless fads. 

Were these removed and the plant remodelled on common- 
sense lines, we feel sure that Mr. Kershaw would soon find 
a solid basis for his enthusiasm, and that his original pro- 
phecies might come somewhere near the truth. Bat if 
matters go on as at present we shall not have to wait long 
for a serious disillusionment which may put “back the clock” 
for years. 


LONG DISTANCE TRANSMISSION OF 
ELECTRIC POWER. 


Ix his paper on the above subject, the reproduction of which 
is concluded in our present issue, Prof. Forbes informed us 
that he was bringing forward nothing new, and then he 
proceeded to talk of transmitting electric power toa distance 
of 400 miles, with & maximum pressure of 20,000 volta, by a 
line which would absorb 90 per cent. of the total capital 
expenditure ; and to talk of this scheme in a matter of fact 
тву which almost made us wonder whether we had been 
indulging in a Rip Van Winkle sleep whilst electrical 
engineers and financiers had been between them carrying out 
transmission power schemes to distances which were not 
even hinted at in the technical papers when we last saw them. 
When, however, we have got over our first surprise, and 
begin to consider the question from the point of view 
insisted on by Prof. Forbes, viz, that it is all a 
question of balancing expenditure and revenue, we recog- 
nise that if the latter can be obtained at the rate 
of £100 per annum for each horse-power continuously 
delivered, there is a margin for paying interest on а very 
large amount of copper; and that not only with the help of 
water-power, but also if steam power be used at the generating 
station. It must not be forgotten, however, that such a rate 
of payment per horse-power per year implies a very high 
price for fuel at or near the spot where the power is required, 
and that as the conditions may be altogether changed by the 
discovery of new coal fields or by the provision of greater 
facilities for transport, there is here а risk which must be 
taken into consideration by financiers in fixing what would 
be an adequate return for the use of their capital. 

What to many people wil be a novelty in the 
paper, is the financial arrangement Prof. Forbes 
proposes with а view of diminishing the capital 
required by those who would transmit the power. The 
example given by the author of the paper supposes a net 
profit of 9 per cent. on the £320,000 capital invested, and 
this, he suggests, might be considered an insufficient return 
by the financier. He therefore proposes to divide the capital 
into two parts, one of £270,000, representing the value of 
the copper wire in the line, and the other of £50,000, repre- 


senting the cost of plant and of erecting the line. He says 
that the copper may be taken away if the venture is not a 
восс:вз, and that it is an absolutely safe security, and he 
therefore proposes to raise a mortgage on the £270,000, and 
considers that 4 per cent. ought to cover the chances of a 
change of market value. By getting this large proportion 
of the capital for 4 per cent., he is able to hold out the 
prospect of 40 per cent. on the £50,000, which is the capital 
proper of the company. We must say that we fail to вее 
how, if 9 per cent. on the whole capital is not a sufficient 
return for the financier, this latter, whether copper merchant 
or not, can be satisfied by a 4 per cent. mortgage on the 
copper; ав, in case of failure, the value of the copper as a 
realisable asset, will not be changed by tbe method of raising 
the money. 

Prof. Forbes backs up his proposal by informing us that the 
manager of one of thelargest copper companies entirely approves 
of its general lines, but we think that when the details are 
considered the copper companies will not agree with Prof. 
Forbes that 4 per cent. is a sufficient return. Some pointa 
which strike us are that no provision is made for the pay- 
ment of the 4 per cent. during the period which must elapse 
between the purchase of the copper and the time when the 
undertaking will become a profit-earning concern ; and that 
the cost of removal of the copper in case of failure of the 
company, which is put down at £18,000, figures as uncalled 
capital. Now, 4 per cent. on tbe mortgage means £10,800 
per annam, or more than 20 per cent. on the capital proper 
of the company, and to make provision for this for one year 
and for the cost of removal of the copper would require 
that the capital of the company be increased nearly 
60 per cent. Again, supposing that the mortgagees obtain 
adequate securities for the payment of the 4 per cent., and 
for the copper being returned free of cost to them in case 
of failure of the venture, can they expect that the value of 
this returned copper will be equal to the price originally 
obtained for it? If the mortgagees are not copper mer- 
chante, they must buy the copper wire at its ordinary 
market selling price, and it is quite certain that they will 
not be able to sell it back again to the copper merchants at 
the same figure. And if the copper merchants themselves 
are the mortgagees, and are to make no manufacturing profit 
out of it, can they afford to lock up for an indefinite period 
a large part of their working capital for a return of 4 per 
cent? Even when the copper is returned to them, it is 
probable that they would have to re-draw it before they 
could dispose of it. It appears to us that, if a mortgage 
can be raised on the copper, it will only be on the value of 
the raw material at the price which the wire drawer would 
have to pay for it; and that the capital of the company will 
have to be increased, so as to pay in cash the diff-rence 
between the cost price of the raw material and the selling 
price of the copper wire. 

Turning from financial questions to the technical part of 
the paper, we must congratulate Prof. Forbes on the very 
convenient curves and tables which he publishes for calcu- 
lating the most economical inefficiency (we wish he could 
suggest some nicer name for this ratio of input to output), 
and the corresponding weights of copper per horse-power 
delivered, and current density in the conductors; and we 
hope that he will still further increase their usefulness by 
publishing, in convenient form, some data as to the correc- 
tions that must be made to them, when applying them to 


alternating current circuits of different frequencies and 
lengths 
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SULZER STEAM ENGINES FOR ELECTRIC 
| INSTALLATIONS. 


Tuis economical type of steam engine is much better known 
on the Continent than in England. It is very largely used 
for mill motors where great economy is required, and also 
for al! kinds of electric installations, and few engines are so 
much in request. Made by the firm of Salzer Bros., at 
Winterthur, the largest engineering firm in Switzerland, it 
has for many years taken rank as one of the best of modern 
steam engines. Sulzer engines are now at work in many 
countries al] over the world, and even in Russia, where the 
duty on foreign machinery is almost. prohibitive, manufac- 
turers prefer them to those of home production. 

The engines are always made double acting with one, two, 
or three cylinders, generally horizontal, but sometimes 
vertical, to save space, as at the Berlin electrical station and 
elsewhere. They are, of course, constructed condensing or 
non-condensing, and work with air, jet, or surface condenser, 
according to local facilities or difficulties in obtaining 
cheap water supply. Messrs. Carel, of Ghent, who make 
these engines for Belgium, have recently introduced a high 
speed tandem compound type, in which the dynamos for 


lighting, traction, and other electrical purposes are coupled 
direct to the crankshaft. These motors are strong, with a 
sensitive governor, and run very noiselessly and steadily, 
whether at full or half power, at speeds varying from 90 to 
125 revolutions per minute, developing 250 HP, to 
1,200 H.P. 

The Sulzer engines are always very efficiently steam 
[о н, and work with a large number of expansions. 

hey have been repeatedly tested by various independent 
experts and professors, and have been proved to give the 
lowest consumption in pounds of feed water per I. H.P. per hour 
of any engine now made. We propose to treat this queg- 
tion of economy of consumption in a second article. The 
engines work with either saturated, dry, or superheated 
steam ; the latter is the most economical, as with it, conden- 
sation of steam in the cylinder of an engine is considerably 
diminished. The steam and exhaust valves are known as 
lift valves, and there are four to each cylinder, opened and 
closed by cams. The writer has seen a number of these 
engines at work, and has also several times had the oppor- 
tunity of inspecting the large and well-designed engineering 


works of MM. Sulzer and MM. Carel. The former employ 


some 5,000 hands at Winterthur, and at their branch works 
at Ludwigshafen, in Germany. Messrs. Bryan Donkin and 
Co. are makers of the engine for Great Britain. 

About 99 engines, some very large, and others smaller, 
have already been supplied by MM. Sulzer to drive dynamos 
for producing light, traction, and power. Of these, 54 are 
at work in Germany, 18 in Russia, nine in Switzerland, nine 
in Egypt, four in Mexico, four in Austria, four in France, 
and one respectively in Spain and at Johannesburg. Out of 
this number 32 are used for electric lighting only, 14 for 
electric lighting and power, 19 for electric transmission, 28 
in chemical and other works for electrolysis, and six for elec- 
tric traction. The power of these different engines varies 
from 50 to 8,000 B.H.P. The largest and most powerful 
plant is the installation at the modern Central Electric light- 
ing station at Berlin, where there are five vertical compound 
engines, three of 1,800 B.H.P., and two of 3,000 B.H.P., 
all working with superheated steam. Three tandem engines 
of 860 B.H.P. furnish electricity for the central station at 
Rheinan, two tandem 450-B.H.P. at Brunswick, one tandem 
250-В.Н.Р. at Brugg, three tandem 900-B.H.P. at Mann- 
heim, and two triple 1,500-B.H.P. at Elberfeld; the five 
latter engines are worked with superheated steam. At the 


Frankfort electric station there are also two large tandem 
engines, each of 1,500 B.H.P., and three of 450 B.H.P. 
at the electric station at Orefeld. At Ludwigshafen, 
where MM. Sulzer have an important branch establishment, 
there are two engines of 360 B.H.P., and a compound 100 
B.H.P. for electric lighting, and two tandem 360-B.H.P. 
for electrolysis in some dyeing works. An important in- 
stallation is at Cologne, where the Central Electric station has 
four compound 600-B.H.P. and two triple 1,200-B.H.P. 
engines, while smaller engines of 250 B.H.P. provide the 
grind for lighting electrically two important cotton mills at 

ipzig and Kaiserslautern. | 

Coming next to other countries, there are four single 
cylinder Sulzer engines at a factory in Alexandria, two of 
50, one of 100, and one of 200 B.H.P., and at the same 
factory, at Cairo, there are four small, and one compound, 
400-B.H.P. engines. All these are used exclusively for elec- 
tric lighting. Several installations are working in Russia, 
where Sulzer engines are much appreciated. One of 200 
and one of 250 B.H.P. drive the dynamos to light a factory 
at St. Petersburg, but the bulk of the engines in Russia are 
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used for mill power, namely, a triple 800 B.H.P., quadruple 
1,200 B.H.P., and two triples of 250 and 1,200 B.H.P. at 
Moscow, a tandem 200 B. H. P. at St. Petersburg, and four in the 
_ provinces. The applications of the engine to electrolysis are 
numerous, There are two compound 250-B.H.P., and two 
500-B. H. P. used for this purpore in Mexico, four at Paris, 
and several in Germany and Austria. At the important 
Zurich Electricity Works there are two compound 800-B.H.P. 
engines for generating light and power, working with super- 
heated steam 


Electric traction is a development of engineering science. 


still in its infancy, but which is likely to be much used in 
the future. At e the electric tramways are worked by 
four tandem Sulzer engines, two of 170, and two of 400 
B.H.P., and there are two tandem pa ns driving the tram- 
weys at Lodz, in Poland. The mechanical efficiency of all 
these engines is from 86 per cent. to 89 per cent., according 
to the load, or, in other words, from 11 per cent. to 14 per 


cent. of the power is absorbed to drive the engine itself. 
MM. Oarel, of Ghent, have also supplied 81 engines, 
several of which are used for municipal Electric Works. 


Three tandem engines, two of 800 H.P., and one of 850 H.P., 
provide power for lighting the town of Nancy, and five large 
ND engines, with an aggregate of 8,000 H.P., are 


working at the central station at Brussels, and have lately 
been inspected by the writer. There are two, each of 500 


H.P., and one large tandem of 1,000 H.P. at Antwerp, while 
two tandem engines of 800 H.P. supply the town lighting at 
Rouen. All these аге slow speed engines, none running at 
more than 100 revolutions per minute. MM. Carel have also 
supplied Salzer engines for Russia. There are four tandem 
400-H.P. engines at Tsaritayne for electric transmission, and 
a compound of 250 H.P. for electric lighting, and six engines 
provide power in various factories. The tramways at Belgrade 
are worked by two tandem Sulzer engines of 400 H. P., and 
those of Kazan, in Russia, by three single cylinder 350-H.P. 
engines. 

e above are the chief applications of the Sulzer engine 
to generate electricity. Owing chiefly to the excellence of 
its construction and valve gear, it has made its way, as our 
list shows, into almost every country. It works not only 
steadily and well, but with great uniformity of speed, and 
also, it is claimed, with the highest economy yet realised in 
steam engines, 


CONDUIT v. TROLLEY. 


Амохаѕт all the clamour raised by the ignorant or prejudiced 
i bes of — electric virg «арна it із somewhat 

bing to particulars of & trolley system actually at 
work within the walls of Paris—the fair city of Lutetia 
that has held ont for a long time against the erection of a 
trolley wire, and has even, not so very long ago, forced on 
the use of accumulator cars, both those wholly dependent оп. 
the batteries throughout the entire journey, and those also 
(like the Hanover and Dresden cars), which are run by 
accumulators over certain sections of the line, deriving 
current from the trolley for the rest of the journey. 

It ig all very well for people to say that there should be 
no reason why the conduit (i^. the open slotted conduit), 
should not work perfectly well in the big cities of France or 
Great Britain as it presumably does in Brussels, Buda- Pesth, 
Berlin, and, more арш, New York; nay, even the 
rashly courageous Glasgow Corporation is deciding to 
conduit instead of trolley. It is, we say, all very well 
for the outside public to e from instances, and 
even for 1 to juggle with figures, but the fact— 
the one solid fact —remalns, that the conduit costs from 
two to three times, at least, as much as a trolley system 
for the same lines; and tramways would only prove to be 
very remunerative under these conditions in such crowded 
thoroughfares as Broadway, in New York, Oxford Street, or 
City Road, in London, or the Boulevards of Paris. It would 
ро bly be worth spending 250,000 per mile on а conduit 

down Broadway so long as the powers can be got. A 


city may forbid the erection of trolley wires down its 
ара street, but if the traffic is as enormous as it is, 
or instance, along ату the cost of the line is (within 
very wide limits) immaterial. The main thing is to get the 
line there in the public benefit, and trust to the enormous 
traffic for recouping the necessarily enormous cost. 

Bat how many thoronghfares are there like Broadway, and 
how many “ Metropolises” bas any country? Probably 
there will not be found more than one or two routes in each big 
centre like London, Paris or New York, where the considera-. 
tion of traffic will justify such an outlay for what is, after 
all, more or less a whim and a fad. Take, however, a small 
system, say, of 12 miles in all. The extra capital outlay upon 
this for conduit as aps crie with trolley would be at least 
£150,000, and the additional revenue necessary even for 
dealing with this capital from the 2-per-cent.-chvese-paring- 
sinking-fond-municipal standpoint is at least £7,500, which 
is equivalent to quite 2d. per car mile on a reasonable traffic 
service for such a system. | 

How many ordinary lines or networks can stand a dead- 
weight of 2d. per car mile merely to satisfy a local prejudice 
against overhead wires ? The money had better be spent on 
developments in other directions—in branch lines to out- 
skirts where healthy conditions of living oan be got. 

The reasons for building conduit lines in New York and 
Berlin have been sufficiently dealt with already in these 
columns, and need not therefore be repeated here: it is 
enough to say that the вате feeling ара prejudice has 
existed in Paris against overhead trolley wires, but that the 
result of using this method in the smaller provincial towns, 
such as Havre, Marseilles, Lyons, Bordeaux, Rouen, Roubaix, 
Nice and Versailles, has been to convince the authorities of 
Paris of ita innocuousness (when properly installed) along all 
Баб the principal thoroughfares. 

The erection of overhead wires at Versailles brought this 
method as close to the Parisians’ eyes as the proposed light 
electric railways round Hounslow and Richmond will do to 
Londoners; whilst the equipment, quite recently, of the 
Aubervilliers-Place de la Republique line just outside the 
walls of Paris led the way for а quite logical extension of the 
system within the city on the Bastille-Charenton line. 

True, it must be confessed that even here some restriction 
has been placed upon the trolley wire, which is forbidden 
upon two short lengths in faveur of the open slotted con- 
duit; but five-sixths of the total length—4 miles—is 
equipped with overhead wires: and the probability is that 
the next section of tramway in Paris to be converted for 
electric working will operate entirely by the trolley, for not 
even the most critical æsthete could raise serious objections 
to the extremely elegant design of centre poles and other 
equipment used on the Bastille-Charenton line, as compared 
with such structures as lamp-posta and kiosks already exist- 
ing along the streeta. : 

The oentre pole bracket arms are extremely short, and 
have not an inch of straight tube about them, but are formed 
of scrolls and stays, which give a very neat and elegant 
appearance whilst there seems no reason why they should 
not be as strong as the plain gallows- like erection con- 
sidered suitable by most engineers in this country. The 
trolley wires are attached to hangers which are themselves 
carried on very short span wires, a foot or во long, stretched 
across the up - curving bracket tubes like the chord of a 
bow. This gives a much more elastic suspension than the 
old solid method of clipping the hanger direct to the 
bracket tube, and is now practically adopted on all new 
electric lines. 

The short conduit sections installed on this line are, as 
stated, of the ordinary open centre slot form, with a concrete 
lined channel containing two T-shaped conductors for side 
contact plough. They are fed by means of a separate main 
cable, and as a stand-by are also connected with a large 
storage battery, put in specially for the conduit. 

The cars have a very elegant appearance, and resemble 
somewhat the ordinary railroad saloon carriage in regard 
to their lavishness of interior decoration and big plate glass 
windows, instead of the usual small movable sashes. They are 
provided with both trolley poles and contact ploughs for 
the short conduit sections, the latter being thrown in or 
out of contact by means of a lever at the side of each car. 

The movable points at crossovers and termini on the 
conduit sections are very neatly designed, and deserve 
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some attention from permanent way engineers; the pivoted 
tongue is formed practically in two parts, an upper and a 
lower, and the latter (except at the moment when a car 
is crossing over) is carried by brackets bolted to the inside 
of one slot rail. Under ordinary conditions, therefore, the 
weight of any street vehicle passing over the junction point 
is taken directly by the slot rail and concrete foundation. 
Of course, the conduit junction point is interlocked with the 
points of the track rails, by means of a rod running 
underneath the contact conductors. 

Other particulars, with a number of interesting illustrations 
of this latest development of electric traction in Paris, are 
given in a recent number of L’Jndustrie Electrique, to which 
journal we are indebted for much of this description. 


SUBSIDENCE AT NORTHWICH. 


NORTHWICH is notorious for its subsidences, and the 
most recent one, which occurred some days ago, is 


probably known to many of our readers. The illustration 


demonstrates in a 
very striking man- 
ner the difficulties 
which the local 
electrical company 
has to contend 
with, 

The subsidence 
occurred оп the 
15th ult., breaking 
one of the cables 
at a janction box 
which happen-d to 
be in the centre of 
the depression. If 
there can be апу 
degree of fortune 
in such an event, 
it was, perhaps, 
lucky that the sub- 
sidence ^ occurred 
during the day; 
had it happened at 
night it would, no 
doubt, have caused 
the main fuses of 
the system to blow 
and interrupted the 
town supply. The 
extent of the | 
disaster may be understood when it is said that the cavity is 
the full width of the road, some 18 yards, and ig, moreover, 
16 feet deep. After much difficulty the cable was recovered, 
but the junction box had entirely vanished. 

It is evident that the company’s officials possess unusual 
energy and skill in meeting such untoward occurrences, for the 
cable was reconnected and current supplied through it the 
following day. Such accidents would almost justify the 
company retaining a submarine cable engineer who had 
experience of grappling for cables in ocean depths. 


ELECTRICAL CANAL TRACTION. 


I. 


Тнк Bulletin of the Association of Electrical Engineers of 
Liege for May of the current year was entirely devoted to 
the question of canal traction, mechanical and electrical. 
While far too lengthy to produce in ezíenso, or even to 
abstract at any length, we hope in the following series to be 
able to give such a résumé of the salient points as will be of 
use and interest. The canals of England languish in the 
grip of the railroad interest, but the time must arrive when 
even a Parliament, packed with selfish railroad directors, 
must give attention to so vital a question. The author of 
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the paper, which appears in the Bulletin, was Mr. Van der 
Wallen, who remarked at the outset that canal traction was 
to-day in a very backward state considering the great develop- 
ment of late of different modes of traction. Everywhere one 
sees animal haulage, the animal being victorious over the 
numerous tentative efforts to replace him by mechanical 
means. 

All canals have been built with a view to haulage in some 
form, and it is to improve on this mechanically and econo- 
mically that effo:ts should be made. On rivera and large canals 
the problem is different. Self-towing and towing are the 
only practicable means capable of being utilised. Self-towing 
ona chain is excellent on rapid streams of small depths 
having at least a slope of 0°30 m. per kilometre. The 
draught of water augmenting and the slope falling below 
25 cm. the tow boat sees its superiority well reduced. On 
the descent the advantage is always with a tug, for the tow 
boat is fast to its chain, and if the current is rapid the towed 
boat may overrun the tug and cullide. Towing is under- 
stood to be towing upon a sunk chain—as distinct from tugging 
by means of a free boat. From an economical point of view 
the fuel expense of towing is only about one-third that of 
tugging, but there is the inconvenience of being fast upon a 
chain, so that if the traffic is stopped the tow vessel is idle, 

but a tug has a 
much wider field 
and can go any- 
where, and, more- 
over, is of less first 
cost. Some large 
companies have 
both paddle and 
screw tugs. Pad- 
dles are suitable in 
shallow waters, but 
are costly in con- 
W 8 te and a 
e mpany o 
the Lowe. вам 
and Oise have 
vessels fitted both 
for chain towage 
and tugging. Up 
stream they are 
towers, down stream 
they are free tug- 
boats, and they 
afford а service 


at once quick, 
regular, and eco- 
nomical. MM. 
Molinos and 
Bovet consider 
this the best 


system of traction for canalised rivera. | 

Compared with the ordinary system of towage, there is legs 
use of the chain, a stoppage of the chief causes of b 
better utilisation of plant, and an increase of the possibilities 
of traffic, with reduction of expense and the power to run 
down stream as free tugs. 7 

Compared with tugs, the advantages of the double system 
are equality at times of low water and an incontestable 
superiority at times of high water. For such a service 
to pay, the traffic should be large and the locks also large 
enough to take a train of barges. A train of four barges, 
for example, occupies four hours, and a single boat less than 
30 minutes, so that a convoy loses 90 minutes at each lock 
if of one boat capacity. Experience has shown that the 
mean speed of such a convoy cannot be over 3:6 kiloms. per 
hour on a canal which is much used. Similarly, a horse- 
hauled boat attaios nominally 2 kiloms. в To regain 
an hour lost at a lock a convoy would need to travel 
6 750 kilometres. Thus the towage of trains of four boats 
cannot be carried out except at a disadvantage as regards 
speed, unless the pools between the locks are each 6:750 
kiloms. in length. | 

It is thus evident that the question of economy depends 
very much on the distance between, and the size of, the 
locks. To have a towing vessel, whether on a chain or 
with screw propulsion and the attendant expense in the 
shape of fuel, attendance, and repairs, there must first be a 
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sufficient traffic to supply several barges at one time to be 
towed. The towing vessel must not tow a single barge, but 
a train. Now, if the locks are only large enough to pass 
one vessel at onoe—which is the case with almost all our 
English canals—there will be a considerable loss of time at 
each lock, and if locks succeed one another quickly, the 
journey speed will be very slow indeed. Olearly there is a 
good deal of thinking to be done upon each problem. -On 
very busy canals, with pools of suitable length, it would be 
practicable to muintain the towing vessel always in its own 
particular pool. It would never the locke, but occupy 
itself in towing barges each way from lock to lock. When 
such a system 18 practicable it would save time at the locks, 
and would also save a considerable difficulty at the locks in 
the shape of the management of the tow chain, 

Another solution of the question is that of self-propelled 
barges. Erroneous apparently in principle, because of the 
idle time of the motive power at times of loading, yet it is 
capable of successful application for carrying goods neces- 
sitating high speed. 

The use of gas and oil engines offers the chance of re- 
ducing some of the foregoing objections. One instance alone 
is cited—that of the French company, Seine Maritime, which 
conducts a rapid service between the English Channel, Rouen, 
and Parie, by means of flats driven by gas motors. The gas 
is carried in steel tubes at а pressure of about 100 k. per 
cm?; these tubes measure 250 mm. diameter, and are 5 m. 
long and 8 mm. thick to contain 22 ш? of gas. They weigh 
325 kilos. "These tube, to the number of 80, are connected 
in а battery by flexible joints. The motor is vertical, with 
two cylinders of 40 H.P. total of the “Simplex” type 
driving a screw on the McGlasson principle, variable and 
reversible, which its any speed from nil to maximum 
without change of speed of the engine. 'Two men manage 
the boat,a driver and a pilot. Sach а boat will measure 
300 tons, and will be 30 m. long, 5°50 m. beam, and 2°25 m. 
deep. Trials between Havre and Tancarville show that one 
minute is enough to set the motor going, and at 180 to 250 
revolutions, the flat, carrying 145 tons, travels 54 to 6 knots, 

This system appears to be the counterpart of gus tramway 
traction. It is necessary to have either gas compressing 
stations or that each vessel should be able to compress its 
own gas. This would be somewhat impracticable and costly, 
and gas haulage would seem only to be applicable under 
special conditions as to the supply of gas at the convenience 
of a suitable station for ita compression, or the presence of 
а compressed gas main with connections for the boats at 
several points en route. Strong gas alone can be carried in 
reasonably small bulk, во that producer gas would be shnt 
out, otherwise gas haulage seems very suitable for canal 
barge towing. It has one great advantage not possessed by 
the tramway gas traction that, the resistance being practically 
constant, the gas motor may be exactly suited to ita one dnty 
—that of haulage at the level. On tramway work the gas 
engine must be very much larger than its mean power, for 
it must provide both for rapid acceleration and for the 
maximum grade. Electricity can do botb, because in 
electrical work the energy comes from outeide. In a gas 
engine the energy is generated by the engine, which must be 
large enough for ita ш duty, and, unlike an electrio 
motor, cannot be overloaded. Ап electric motor will utilise 
a heavy current for a few minutes and is at a great advantage 
in this compared with gas. On canal work, however, these 
particular advantages lose their value, and in canal haulage 
we should expect gas to give good resulta on such systems as 
were suited for its adoption. 

The following are stated as essentials of mechanical canal 
traction :—A power of 8 Н.Р. to 4 H.P. effective, capable of 
qud augmented, even at a reduced speed, at the passage of 
а lock. 


The systems at present capable of filling these essentials 
may be placed under three heads :— 

(a) An endless cable kept in constant motion to which 

may be attached. 

(5) Machines in place of horses, running the length of 
the canal. 

(c) Temporary motors placed on board the boats and 
easily moved so as to serve any boat, and so be utilised 
Without interruption. 

Under the first head comes cable haulage, first proposed in 
1862, and now only of historical interest. 


The moving cable does not seem to have been a success. 
One difficulty was the obliquity of the pull on the cables, and 
the difficulty of passing the haulage rope past the carrier 
pulleys. It was difficult to attach tow ropes to the moving 
cable, and there was the sudden pull on the rope as soon as 
attached, and no time was allowed to the boatmen to get 
aboard again. To enable the tow rope to quit the pulley 
groove, the flanges of the latter were notched, and when the 
notch came round it admitted the tow rope and so led it off 
and out of the groove, the straight running main rope not 
catching in the notch. We need not further follow the 
description of this rope system, which is fully described and 
illustrated in respect of grips and pulleys. The system is 
not one likely to come into use in face of the possibilities of 
electric traction. Unlike tramway cable traction, the moving 
cable in barge haulage cannot receive back any power from 
boats as does a tramway cable from cars running down hill. 
Then it is obvious that there must be an enormous loss of 
power by friction at the numerous pulleys, especially at 
carves where the rope has a heavy la pressure on its 
carriers. | 

Under the second head, that of travelling machines, it is 
remarked that at the outset no success accompanied the 
system. А trial was made with a locomotive running on the 
bank of the canal of Neuff-Fosse, between Fontinettes and 
Douai, on a length of 77 kilometres with one lock only. 
The line was ballasted on a width of 2 metres and a depth 
of 0'3 m. The rails weighed 15 k. per metre, and were laid 
on cross ties of wood spaced 1 metre apart. The loco- 
motives had four coupled wheels and weighed 14 tonnes in 
working order, which seems an excessive weight, but each 
train consisted of two or three boats, and the speed was 
1,500 kilometres per hour. The chief cause of the abandon- 
ment was the cost of the railway, and the heavy engines 
required. In 1892, however, electrical traction was tried on 
the patent of M. Galliot, upon the canal of Bourgogne. The 
Society Denéfle & Cie., who worked the patent, constructed 
a kind of electrical tricycle. The overhead trolley system 
was employed. The cable was fixed behind, between the 
motor wheels. The motor is bipolar of 6 kw. 

The shaft gives motion by a bronze worm to a wheel on 
the axle of the driving wheels, which are of iron wrapped in 
aloes fibre for elasticity and grip. The vehicle carries a light 
cab or shelter in which the driver controls the machine with 
the necessary levers and foot brake. The whole machine 
only weighs 2 tons. 

A third system is that of Lamb, and consists of electrical 
motors running on cables and hauling boats as in the pre- 
vious system. A strong cable is carried on poets on the 
bank. A carriage runs on this cable carrying a motor which 
drives a wheel by means of a worm. Round this wheel is 
once wound a second or traction cable. The haulage rope 
is attached to the carriage. The two cables are so isolated 
as to serve for conductors. The worm runs in an oil bath 
with very little friction. The motor can be driven from deck 
by means of suitable wires carried on the haulage cable, or 
there шау be a driver seated on a suspended seat from the 
motor itself. 

M. Busser proposed in 1898, at the Chicago Congress, to 
place a motor ina float attached to the rudder of a barge, 
and to drive a small screw propeller therewith by means of a 
chain, and a similar proposal was made by M. Gaillot at the 
Congress of the Hague, a screw propeller being driven by a 
motor through a vertical shaft in the rudder post. 


TELEPHONE PURCHASE. 


In a leading article the Economist of last week discusses the 
scheme suggested by the Conncil of Associated Stock 
Exchanges for the purchase of the National Telephone 
Company by the State. The suggestion is that the property 
should be bought by the Government on the basis of the 
average prices of the company's securities for the three 
years, on which basis the purchase price would amonnt to 
26,850, 553. 

In a letter to the Times, Mr. Rae, of Liverpool, the 
President of the Council of Associated Stock Exchanges, 
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suggests that the purchase may be made either by unemployed 
funds in the hands of the Post Office, or by the issue of 
terminable annuities, or of £6,525,000 24 per cent. consols 
at £105 per cent. The interest charge upon the purchase 
Mr. Rae takes аз £165,125 per annum (an error apparently 
for £163,125), the net receipts for an average of three 
years are £428,925 leaving “ а balance of £265,800.” 

The balance of £265,800 placed to a sinking fund at 
24 per cent. would, Mr. Rae calculates, amount to £4,000,000, 
or including the average progressive increase, to £7,000,000, 
and he thinks “the Post Office would be fortunate in securing 
the extinction of the telephone company’s license on such 
terms. 

In dealing with the scheme, the Economist says that any 
propoeal to get rid, on reasonable terms, of the company and 
its grossly misused and oppressively exercised monopoly 
cannot fail to meet with favourable consideration.” The 
scheme at first sight is attractive, but ceases to be so on 
closer examination. The proposal is capable of justifica- 
tion only on the assumption that the company ought to 
be given “a rich pecuniary reward for ita past misdeeds. 
„The company has charged extravagant prices for an in- 
efficient service," thus earning “big profits," and to capitalise 
the purchase price on the basis of such profits would be 
to make all its past shortcomings redound to its present 
gain.” Moreover, the profits were earned and the market 
value of the company’s securities appraised “ on a false 
understanding of its position.” It claimed to be protected 
against comp:tition, and “documents which would have 
shown that claim to be without a fragment of foundation 
were kept from the knowledge of successive Postmasters- 
General.” The Economist considers these points to have 
been proved by the report of the recent Committee, who 
advised that there was an entire absence of any limitation 
upon the unrestricted right of the fullest competition. The 
Economist shows that the recent investigation had reduced 
the value of the company’s securities on November 30th 
to £5,809,038, and remarks that the proposal referred to 
would thus allow for a uses price of more than 8 million 
than they are now worth. 

For our own part we cannot consider the proposal altogether 
sound, any more than we can regard the Economists con- 
clusions as altogether fair. It is obviously unreasonable to 
take the market valuation at a moment of depreciation as 
representing the value of a concern which has both a pest 
and a'future. The Stock Exchange proposal leaves out the 


future, and gets rather а bad example. The market prices ol 


securities generally comes to be measured by the yield. If 
dividends are declared up to the hilt while the capital 
account is unduly swollen, the market price may be retained 
at a high figure fora period long enough to give a high 
average, and to enable the holders to * unload " at an inflated 
value. It is rather as а matter of setting an example than 
in considering its merits in the present case that we make 
these remarks. Expert investigation of books and plant can 
alone determine the basis of present values, and probably no 
one outeide the Post Office and the company is capable of 
judging to what extent the valuation say bs affected by the 
possibilities of tbe future. The Economist adopts the in- 
einuation of the Committee, or some of its members, in sug- 
gesting that documents were, “ by some means or other,” kept 
back from successive Postmasters-General, and thus reflects 
most unjustly, as we strongly believe, on some officials. In 
all official documenta the right of the Post Office to compete 
or permit competition was fully reserved. It is to be 
regretted that in preparing for a change of policy the 
larliamentary head of the department should have con- 
sidered it necessary to pursue a line of examination which 
inferentially reflects upjustly on zealous and capable officials. 
Whilst rights were reserved it was not the policy of the 
Post Office to exercise them. "The Parliamentary Committee 
has recommended that the reserved rights should be 
exercised, and the recommendation has, unquestionably, an 
important bearing on any estimate of the value of the 
existing business. It is not necessary for us to repeat the 
disadvantages of competition, and therefore the desirability 
of Government control, which we have consistently main- 
tained. It will certainly be more advantageous for the 
Government to purchase at a fair price, and for the company 
to sell at a fair price than to involve themselves in a com- 
petitive struggle, but what that fair price may be can 


probably only be determined by the two contracting parties. 
It is certain that the public will not readily acquiesce in an 
excessive figure, and it is equally certain that it would be 
unwise to assume from expressions of prejudiced or ill- 
informed declamation that the public will permit any act of 
spoliation. | 


COMBINED DESTRUCTOR AND ELECTRIC 
LIGHT PLANTS. 


Br ERNEST KILBURN SCOTT. 


OUTSIDE the question of figures and accounts there are 
several points in connection with “combined destructor and 
electrio light plants which might be ventilated with 
advantage. 


SITUATION AND OUTPUT OF STATION. 


For the sake of argument, let us take the maximum 
output of all the Shoreditch refuse at 400 kilowatts (as 
a matter of fact this is only ob:ained with the help 
of refuse contributed by the surrounding parish and ex- 
hausting work on the part of the men). We have, then, 
a complete electric Jight station capable of holding plant 
equal to, say, 6,000 kilowatts, built in conjanction with a 
destructor which, when it is doing its utmost, can only supply 
steam for one-fifteenth part of this output. And what is 
400 kilowatts? The Electric Construction Company and 
Mesars. Siemens are each building a dynamo for the Man- 
chester Corporation of over four times that output (1,700 
kw.), whilst the usual inquiries at this present moment from 
the various towns where electrical works are established are 
for unita of 500 kilowatts and upwards. 


| Total capacity | Maximum 
І Popula- ў | Rateable l'véneratinr 1 
каше tion. ча тае шыу Өйгетте@ 
| Acres. £ | Kilowatts. Kilowatts. 
Shoreditch ... , 124,C00 648 | 693,732 | 05 408 
Hampstead 75,499 2.248 | 805443 1,710 | 638 
Westminster ... | 133,234 | 1,426 3 4.533 | 3,650 
...| 191,400 | 2,620 | 772,998 | 2090 | 1,763 
| | 


Brighton 


The accompanying table gives particulars of the capacity 
of generating plant for areas having a population somewhere 
near that of Shoreditch, and it is instructive as showing what 
proportion the destructor output is likely to bear to the whole 
if the electrical side is allowed to develop properly. 

At Cheltenham the electric light station was built miles 
away from anywhere so as to be supplied with steam from 
the destructor, and iu order to use the same chimney. What 
із the result? The connecting steam pipe used for about a 
week, and the chimney found to be far too small. The 
electric light station, therefore, does not benefit in any one 
way, whilst there are the disadvantages of running electrical 
machinery in a dirty situation, and the heavy extra Te 
ture on feeders. Take Ealing, or St. Pancras (King's Road), 
and here again we find that there are no advantages whatever 
in having the electric light and destructor plants together. 

Moral,—If it is decided to use destructor steam for electric 
lighting purposes instead of utilising the heat in the more 
legitimate object of sludge cremation, then, for goodness 
Bake, let the combination be looked upon in its proper light 
of a sub-station only, or a small plant with which to make 
a start. The situation for the main electric. light station is 


. surely worth considering on sts own merits alone. 


MANAGEMENT AND STAFF. 


It is sometimes stated in engineers’ reporta that one 
advantage of having the two plants together is that, the same 
staff can be employed. Surely this borders on an absurdity! 
Just fancy a navvy from the destructor being called in to 
take a turn as switchboard attendant or vice versd, to say 
nothing of the muddling of accounts. As with gas and 
electric light it would appear to be highly important that 
the destructor and electric light works should be controlled 
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by żwo separate committees and managers. It is obvious 
that the combination will give the best showing when the 
electric light load is such that there is enough destructor 
steam to supply it. In other words, there is a great tempta- 
tion to keep down the electric light plant to the level of the 
destructor output. At Shorditch the cry all along has been, 
“Look at us, we are running our electric light station 
entirely with refuse,” but they conveniently forget to say 
that the electrical output is only 800 or 400 kilowatts, and 
that in order to get this, good. quality rubbish has to be 
brought in from ontaide areas. 


DESIGN OF BUILDINGS. 


At all destructor stations the writer has seen, there have 
been unmistakable evidences of the presence of large 
quantities of fine gritty dust. 

In the event of a destructor and electric light plant being 
combined, it appears to the writer that they should, at any 
rate, so far as dcors and windows, &c., are concerned, be 
isolated as far as possible. How troublesome the dust can 
be, is shown by the careful swathing of all electrical plant in 
canvas covers. Dumping the refuse twice, of course, adds 
to the nuisance, and for this reason an inclined road and 
single dump is undoubtedly best even at the erpense of 
more land being occupied. 


THERMAL STORAGE SysTEX. 


It is said that this system is to be given a further trial at 
the Sonth London electric light station, and Mersrs. Siemens 
may be able to make something out of their plant, but it is 
extremely doubtful if what the writer has been told is 
anywhere near the mark. One point might be mentioned. 
The storage cylinder (33 feet by 8 feet diameter) at 
Shoreditch is perched up aloft on a structural framing, 
obviously a bad position conridering the vibration and un- 
equal expansion. 

Fortunately only one out of the four or five cylinders has 
been delivered, and this will no doubt b» brought into use as 
an ordinary water tank, but the 10-inch steam piping. the 
connections, and other expenses attached to the business is во 
much dead loss to the ratepayers, 


CONCLUSION. 


Finally before deciding whether to utilise destructor heat 
for electric lighting purposes, the following points appear to 
be worth consideration :— 

(a) Destructor cells cover a considerable area compared 
with an ordinary battery of boilers, and consequently the 
steam piping with ita attendant expenses of jointe, valves, 
bende, traps, covering, &c., will be а very much heavier item. 

(b) Either very large storage room for rubbish must be 
provided where the refuse can be gradually warmed up (and 
this is unpleasant) or else the boiler plant must be practicall 
ва large as if the destructor were not used at all. This 
necessary, because at holiday times and in frosty weather 
&., little or no refuse would be delivered at the station, 
whilst on wet days the steam raising value is low. At some 
time or other coal must be used to assist the destructor, and 
the boilers are consequently more expensive as they have to 
be specially fitted for both destructor gases and coal firing. 
Moreover, where a number of small boilers are employed, as 
at Shoreditch, instead of one or two of usual size, the 
arrangement is such (cell, boiler, cell, boiler, and so on. 
there being 12 cella and 6 boilers) that the coal pile is all 
over the place as it were.  Stoking is therefore more 
expensive than with an ordinary water-tube boiler battery 
having all the fire doors close together. 

(c) Under the best conditions of refuse destruction the 
steam pressure muet vary considerably, and it is practically 
essential for the engines to be fitted with automatic cut-off 
gear, and even when so fitted an attendant must stand by the 
stop valve. At Shoreditch the steam pressure may be any- 
thing between 200 and 120 lbs. within a few minutes, so that 

nd regulation and stand-by engines are necessary. This 
drop in steam pressure may be due to a quantity of soppy 
stuff which may be shot in or the cells may have grates that 
require clinkering every 30 minutes or so, and, having no 
damper, the opening of the fire door admits a quantity of 
cold air into the flues. | 


THE APPLICATION OF SUPERHEATED 
STEAM, 


Ix а paper on this subject, read December 8th to the Northern 
Bociety of Engineers, Mr. Schou confined his remarks practically to 


the description of the plant and methods of Mr. Schmidt, of Cassel. 


He claims that in опе case of a Schmidt engine of 750 H.P. com- 
pound type driving a rolling mill. the steam consumption is only 
88 Iba. per I.H.P.hoor, and be himself claims to have tested а 
70 НР. engine in an Irish ice factory to 10 2 lbs. per I. H. P.-hour. 
In Bohmidt's tendem engine the two pistons are in one piece, the 
front of the cylinder being a receiver and the annular space between 
the two pistons the L P. cylinder. Thus there is no rod in ће Н.Р. end, 
The receiver steam can enter the Н.Р. piston to keep thia cool.“ 
while the L.P. cylinder is kept hot by the receiver steam. Schmidt 
is credited with a new idea, which, however, is only partially 
new. He supplies steam highly enperheated, and he slso supplies 
straight boiler steem at the same time to the same cylinder. На 
varies the proportions according to the cut-off ratio, earlier cut-cff 
demanding a larger proportion of superheat. 

The idea of mixing steam is old enough; it is, so far as we know, 
dne to the Hon. John Wethered—Bee “The Steam Engine and Other 
Prime Movers,” by W. J. M. Rinkine—acd called by him combined 
ateam.” Schmidt admits superheated steam alone at short cut-r ff, 
but аа the degree of expansion, becomes less tbe governor admite 
saturated steam from the boiler so adjusting the total auperheat to 
the requirements. Schmidt also ures the superheated steam as а 
reheating coil in the intermediate receiver. This idea, cf course. is not 
new. Schmidt's superbeater is made from lap- welded tubes of 1 inch to 
2 inches dis meter, accord ing to the size of apparatus, arrange d in coils, 
and the pipes are in long lengths with no joints in the beat. They are 
heated either in the flues or by direct fires. The steam travels in the first 
place in а contrary direction to the gases until it ia dry. It then 
travels in the same direction for superhesting so that it may not 
become too hot, the most highly heated pipes containing the ateam 
simply dry and not yet superbeated. Schmidt bas also brought ont 
an есопотівет or flue feed beater which, we believe, is novel. He 
uses distilled water in this apparatus, so that it never incrusts. This 
ів kept in constant circulation over and over again,and its heat is 
abetracted in tbe feed heater, the “distilled” ocila giving up their 
heat to the water in this. The feed is thus heated indirectly, but, 
doubtless, efficiently, and as the distilled water re-enters the fire 
coils at a fair temperature these do not become corroded externally 
as is the case with all cold fed economisers, and there is no adherence 
of soot which can be blown off by a steam brush. 

The pleasant City of Manchester is promised shortly a 1,000-Н Р, 
Raworth engine, using steam from boilers beated by Mond's pro- 
ducer gas and passed through a Schmidt superheater. There will be 
two boilers to supply 10,000 lbs. of steam per hour, but the paper 
does not inform us of what type these boilers are to be, but when we 
hear of producer gas to heat steam boilers we are inclined to expect 
very moderate evaporation. Producer gas has not much evaporative 
efficiency in most boilers. Why not use gas engines in place of the 
circumlocuticnary course of boilers, superheaters, and engines. Mr. 
Schou’s paper, despite being simply an advertisement for one par- 
ticular superheater, is interesting, and we fully agree with him as to 
the benefits of superbeat, though we may have broader views as to other 
inventions, and are possibly lers hopeful as to the very high degrees of 
super heat or the benefits obtainable from the top ranges. There ів во 
much possible with the first 100 or 200 cf superheat that the margin 
beyond is already considerably narrowed. 

Buperheating is like expansion—it shows а big economy at once, 
and the higher ranges bring in so much of counteracting effects, that 
their nominal benefits are difficult to fix. The higher limite of all 
branches in mechanical engineering are very much on a par with the 
problems of rope driving. For atime it appeared that a rope in- 
creased in driving capacity with ite velocity, but centrifugal force 
soon demonstrated a low limit of 80 feet per second, and very little 
imprcvement beyond 60 feet. In fact, higher velocities than 60 feet 
are really due to the desire of securing fly-wheel effects. 


SHOREDITCH ELECTRIC LIGHTING 
ACCOUNTS. 


Tum SERVICES or CHARTERED ACCOUNTANTS EUGGESTED. 


ANOTHER long discussion took place at Tuesday's meeting of the 
Vestry of Shoreditch conse quent upon the presentation by the Finance 
Committee of a report submitted by Dr. Mansfield Robinson, the 
vestry clerk, concerning а statement made that he had been requested 
to sign the electricity accounts for the Board of Trade. The vestry 
clerk stated that he was not aware of any such order, and that he bad 
delayed affixing his signature to the accounts in view of the expected 
discussion of the figures in the annual report, and that at present he 
felt unable to sign tbem, for the following reasons :— . 

1, The Board of Trade net revenue account does nct harmonise 
with the Vestry's net revenue account for the same period, printed 
togetber in the last annual report, pages 363 and 352 (and annexed 
hereto), the balance of excess of income over expenditure in the 
account at page 363 being £781 1s, whilst in the account at page 352 
it is £2,063 08. 4d. (which is carried forward to the appropriation 
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account ati page 355 as a balance of £807 12s. 2d.) This appears. to 
arise from treating the entry from “deficit account," at рере 353 of 
£1,255 8s. 9d. (being the advance by the Vestry out of rates to refund 
the deficit on the years ending March 25th, 1896 and 1897) as income 
earned by the undertaking from March, 1897, to March, 1898, when 
no charge for the corresponding expenditure is made on the other 
side, whereas this is done in effect in the Board of Trade account, at 
page 363, by debiting a balance from the last account of £1,281 198. 4d. 
I am unable to follow how the above advance from the Vestry out of 
rates to meet deficiencies in the years ending March, 1896 and 1897, 
сап be called income for the year ending March, 1898, although of 
oe it ы ы entered under the heading of receipts during the 
r 

2. The cbief electrical engineer declined to take responsibility for the 
Board of Trade accounts before the Lighting Committee, on the ground 
that some of the items are classed under the wrong heading, e.g, 
there is no expenditure under tbe headings of public lamps, (a) to 
attending and repairs, and (5) to renewal of lamps, whereas it appears 
from his books that the first item should be £154 10s. 5d., and the 
second £83 14s. Id., and, again, that the items relating to wirin 
and fitting work are inserted in the accounts, whereas the prin 
Board of Trade form makes no provision for them. 

3. In view of the statements made at the last Vestry meeting, that 
the electric lighting accounts made up for the year ending June, 
1898, were cooked," on the ground (as I understand) that no charge 
for steam raised from burning refuse, or for psyment of interest on 

‘and redemption of bankers’ overdraft was made, it is evident that 
the same allegation (if correct) is applicable tothe Board of Trade 
accounts up to March, 1898, as there appears to be no charge made 
in them in respect of those items. 

As а result of this report, the Finance Committee resolved that 
“ То balance from last account, £1,281 19s. 4d.” (as printed in the 
annual report), should be struck out of the Board Trade return; and 
“ By deficiency of income, £1,255 8s. 2d.” (as printed in the annual 
report), be also struck out, leaving the balance to be carried forward 
as £807 12s. 2d., and that the words “ present available surplus" be 
also struck out. The Vestry agreed to this course, and to the sale 
of amended copies of the accounts. 

With regard to the accounts of the electric light and refuse 
destructor undertaking, the Finance Committee recommended 
that, in view of the statements that the 7 and dust destructor 
accounts had been cooked, a firm of accountants be in- 
structed to audit and report on the accounte for the year ending June, 
1898, as presented to the V . After a long discussion, an amend- 
ment was adopted referring this recommendation back to the Com- 
mittee for further consideration, and report. 


CORRESPONDENCE. 


Brighton Breakdown. 


I &m sure that all interested in this subject will feel 
obliged to Mr. Tapper for the information he has been 
able to give, and that, under the circumstances, no one 
will expect, his estimates of time to be anything bnt rough. 
Bat I fail to understand his assertion that a study of the 
characteristic curve of а self-excited shunt dynamo will 
show that, assuming the short circuit in the current 
from each of the remaining generators up to their limiting 
values before the cut-out of the faulty machine dropped, 
they wonld fail to take up the load again after the short 
had been removed. 

He has told us that the normal speed was regained. His 
statement is certainly not correct if applied to a single 
machine, for a properly designed shunt dynamo, if run up 
to speed with its terminals short-circuited (and, therefore, 
giving no volts) will, if the resistance between terminals 
be suddenly increased to ite normal full load value, im- 
mediately take on its full output more or less rapidly. 

The same is true if the terminals are not absolutely 
short-circuited, so that the dynamo is initially giving current 
at low volts, being on the unstable lower part of the 
characteristic curve. 

Thus, it would seem that, if a single dynamo giving, say, 
500 amperes, 100 volta, at 500 revolutions were short- 
circuited, and then the short circuit removed, leaving }th 
ohm between terminals, and the d brought again to 
500 revolutions, the dynamo would take on ite original 
load of 500 amperes, 100 volts, 98 it onght to do according 
to tLe usual theory of its action as represented by the 
characteristic curve. 

In the Brighton instance, however, it is clear that the 
dynamos did not behave in this way, and in my opinion no 
suggestion has yet been offered which satisfactorily explains 
why they did not do so. 


a Ww и 


The aggregrate nominal output of the five remaining 
dynamos and two balancers was apparently equal to the total 
load on the station just before the short circuit occurred, so 
that it cannot be said that the load was too exoessive for these 
dynamos to take up again as soon as the short went off. 

I do not think that the explanation can be found in the 
fact that instead of one machine, there were here, after the 
short went off, five in parallel (excluding the balanoers) with 
possibly characteristic curves slightly differing in shape. 
It seems not ар that the explanation of this and 
other curious and exceptional cases (including demagnetisa- 
tion and reversal of residual field) may be connected with 
the excessively heavy momentary armature current which 
may flow during short circuit. 

This momentary current can, I think, considerably exceed 
the “limiting” current of the characteristic curve, for this 
curve representa matters correctly only when the magnetism 
is in a steady state. But when a sudden short comes on 
owing to the well known sluggish action of large electro- 
magnets, the magnetic flux will not instantaneously respond 
to the falling of pressure across the field terminals and to the 
increasing demagnetising action of the armature.  Con- 
sequently a perhaps unexpectedly heavy momentary current 
may be generated, the requisite energy being supplied from 
the kinetic energy of the machinery and accompanied by 
rapid loss of speed. 

In this way it seems possible that the strengthened 
demagnetising effect of the armature winding may over- 
power the weakened magnetising effect of the field winding, 
во that there may actually be a momentary reversing action, 
and this may possibly bring about some peculiar magnetic 
effect which has hitherto not been noticed. No reversing 
action, even momentary, exceeding the coercive force of the 
magnetio circuit, can take place on short circuit, dead or 
otherwise, if it is assumed that the amperes and volts vary 
according to the characteristic curve in changing from their 
initial to their final values. 

I put this forward as a suggestion, but I must admit that 
I do not at present see that it indicates any quite satisfactory 
explanation in the Brighton case. л. 


* A Few Questions about Cyclic Electrolysis.” 
My attention has been called to the letter headed as 


above. 

The correspondent asks why the process is called Cowper- 
Cowles Cyclic Electrolytic Process.” In the first pikos ii 
is not called Cowper-Oowles Cyclic Electrolytic Process," 
but “ Cowper-Coles Cyclic Electrolytic Process.” It is called 
electrolytic because both the lead, zinc, and silver are de- 
posited „ and cyclic because the process forms 
& complete cycle when in operation. 

f the reader will refer to the previous article which 
appeared in the issue of the ELECTRICAL REvIEW, dated 
August 19th, 1898, page 265, it will give him the infor- 
mation he seeks as regards the leaching. . 

Ns | rae of revolving gre is not € to the 

wper-Coles process, or to the Tommasi process. It is algo 
used by Hoepfner, although Cowper-Coles was one of the 
first, if not the first, to experiment with and demonstrate 
the advantages of a revolving cathode. The anodes in the 
Cowper-Coles process are made of lead. 


Writer of the Article. 


Steam Turbines and Unipolar Dynamos. 


We notice a paragraph in your issue of last week re steam 
turbines and us geni ynamoe. 

We would wish to say that the first and principal worker 
to develop this class of dynamo has been Prof. Forbes, and 
he has from time to time taken out several patents on the 
subject. In 1886, not being aware of Prof. Forbes’s work, 
we constructed a unipolar dynamo driven from a steam 
turbine, which, at 24,000 revolntions per minute, gave 
1,000 amperes at 3 volta, and we then patented the arrange- 
ment. In 1892 we ppi a unipolar dynamo constructed 
on Prof. Forbes’s lines, but with considerable modifications, 
for the Elmore Company, which has worked successfully, and 
which, we believe, was the first unipolar dynamo put into 


Vol. 48 No. 1,098 Окскмвкв 9, 1868.) 


THE ELEOTRI 


859 


commercial use. Ita output is 6,000 amperes at 1} volt, at 
1,000 revolutions per minute. | 
We have pleasure in sending you a copy of our general 
catalogue, which shows on page 22 a combination plant of 
turbine and unipolar dynamo for 150 kw. output at 
5,000 revolutions per minute. This plant was first entered 
in our catalogue in 1896. 
C. A. Parsons & Co. 


LEGAL. 


Savory v. Epwanp Ітотр, LrwrrED. 


Мв. Josricom Day anda ary had before them on Wednesda 
in the Queen's Bench Division, ü ^ 


charges made against him was that 
of discreditable conduct for his own 
personal advantage in exercising his influence with those 
to the electric lighting of the City 
of London. Tbe libel was published in London on June 30th, 1898. 
There were two articles, one headed “How the City Sold Its Muni- 
cipal Birthright,” with sub-beadings: “ An Electric Lighting Trans- 
action which Enriched Members of the Corporation and Oreated a 
Monopoly,” The Lord Mayor, Sir Joseph Savory, Concerned.” The 
article proceeded to deal with tbe ' scheme" by which a company was 
promoted in order to form a still larger company to undertake the 
electric lighting of the City under contracts given out by the Oom- 
missioners of Sewers. In this pioneer company the defendants’ 
journal alleged the plaintiff to be interested, and it stated that he 
used bis in fluenoe to promote it. Asa matter of fact, the prospectus 
of the City of London Pioneer Electiic Lighting Company, Limited, 
appeared with the name of the Lord Mayor, Bir Joseph Savory, as 
ctairman. The company was formed with a capital of £100,000, in 
2,000 shares of £50 each. Tho article said that “There was 
a regular cycle of Hooleyism. First the Streets Committee 
of the Commission of Sewers granted a concession to the Brush 
Company and Mesers. „ Wharton & Down; the Explora- 
tion Oompany helped the Electrical and General Invest- 
ment Company, Limited, which promoted the City of London 
Pioneer Electric Lighting Company, Limited, which in turn 
promoted the present City of London Electric Lighting Oompany.” 
A second article in the same journal was headed “Tammany in 
the City.“ It went on to say that tbe exposure they were making 
“explains why in the centre, where electricity could be рр for 
less than in any other place in London or in the country, the charges 
are the h . It farther set out that instead of inviting com- 
petitors with the object of providing DU light & scheme 
was being hatched to create a monopoly; that the Lord Mayor for 
the time being, Sir Joseph Savory, was chairman cf the promoting 
company; that he was also a member of the Streets Committee, who 
executed the electric lighting contract for the Commission of Sowers; 
that several other members were also shareholders in the company; 
that the Lord Mayor, Sir Joseph Savory, was interested in the com- 
pany which financed the promoting company and was started for the 
purpose of making money out of the interest which the Comwis- 
Woners of Sewers created and out of the contracts which it had 
granted umably in the public interest. 

The tiff was examined and cross-examined at considerable 
length, and Major-General Webber, who was formerly consulting 
engineer to the Brush Company, and frequently consulted with tbe 
5 of Bewers, also gave evidence. The hearing was 

journed. 


Sow Finn лир LI ImsumaNcE Company v. DUBLIN 
COBPOBATIOX. 


In the Dablin Sonthern Police Court, before Mr. Swifte, on Ist inst., 
plaintiffs sued the defendant Corporation for having made default in 
supplying electric light to their premises on several specified dates. It 
was claimed that under its Electric Lighting Order the Corporation 
rendered itself liable toa penalty not exceeding £2 for any such default. 
For the defendants, Mr. O'Shaughnessy said that the case was not 


one of two or three 40s. penalties, but it meant tremendous liability, 


for it was sent oat as a pioneer case. A cable was laid down which 
was defective, with the result that the electric service broke down. 
The cable laid down at the time was the best then known, and it was 
believed that it would last for 25 years. Electric service was yet 
only in its infancy, and this breakdown could not be foreseen. The 

tion were now engaged p down a new cable, at a cost 
ct £100,000. The default was admitted, but they denied wilful or 


OAL REVIEW. 


negligent default, and he would prove that the breakdown was un- 
avoidable, and could not have foreseen. 

Mr. Ruppzs, principal е! t engineer to the Corporation, 
deposed that he bad supervised tbe laying down of the original cable 
under the consulting engineer in 1891. That cable—the rubber 
cable—was then known as the best. It gave every satisfaction for 
four years. By some unaccountable action they 
the rubber was lost, with the result that energy 
times the supply was stopped. They had to rip up the streets to 
diecover the cause. The Co on. in July, began laying down a 
new cable, which was guaran to last for 10 years. men were 
still at work in the laying of the cable, which was being put down as 
rapidly as was consistent with safety. In November there was a 
breakdown in the rubber of the cable, which it was impossible to 

ard against. There was no valid explanation yet given of this. 

e Board of Trade regulations obliged them to test the cables once a 
week, but they tested them twice daily. On the 21st, when tested, 
the cable in this street was all right, but in the evening the test 
showed that it broke down. The transformer of thes» premises was 
spoiled by rain getting into the chamber in which it was placed. The 
transformer could not be rapaired in wet weather without danger to 
the life of the operator, for wherever there was damp the current 


leaks. The transformer could be рн when the current was cut 
d 88 not repair it until the cable would be first set 

Mr. Внівт, (for the plaintiffs) said that the want of which 
left these premises in darkness was due to the breskdown of the 
defendanta' plant, which they should have guarded against. 

Mr. O'BHavGHNESSY contended that the Corporation were not 
liable when е precaution bad been taken that was possible. 

Mr. BwirTE the result of the engineer's evidenoe was tbat this 
was ап unavoidable accident. Electricity was yet more or less in a 
tentative position, and at the time the cable was laid down the 
Corporation took every pese precaution to get the best material 
they could. It might a fair case to investigate, but he would 
dismiss the sammons, giving, however, no costs. | 


BrTEGMANN v. WILLIAMS. 


Bt. John’s Hill, Wandsworth. 
from the defendant to supply electric light fittings and electric bells 
to 110, Cannon Street. s had done the work, and had also 
supplied an electric transparent sign to the Savoy Palace Hotel, 
Strand, at a cost of £58 10s. Tne charges were reasonable, and he 
had sent in his account from time to time, but was stall unpaid. Mr. 
Colam sald there was no appearance for defendant, and he asked for 
judgment. 

Judgment for th» plaintiff for the amount claimed, £80 5s., and 
costs. 


BUSINESS NOTICES, &c. 


The Alleged Perjury Case.—At Bow Street on Tuesday 
John Limbrey H solicitor, of Delahay Street, Westminster, was 
committed for trial on tne charge of having committed wilfal and 
corrupt perjary under circumstances stated in the Витни. 
Bail was fixed at two sureties in £100 each. 


Alwyn and Craven v. G. Straus & Co., Limited.— 
At the City of London Court last week before Mr. Registrar Wild, 
plaintiffs, electrical engineers, of Oow Cross Street, E.O., sued 
defendants to recover the price of a number of bigh voltage electric 
lamps supplied by them but which were found to give a bad ligot. 
The plaintiffs used tbe lamps for lighting Рагге Bank, High Street, 
Kensington, and they bad to be taken out and others substituted. 
Defendante stated that the reason for re'using to exchange the 
lamps was that there had been a delay of five months before a 
complaint was lodged. Tne learnea R-gistrar -aid it seemed from 
the evidence that the lamps would not give a pruper light, and also 
he found that complaiot was made in a reasonable tim». Judg ovat 
for plaintiffs for the amount claimed (£1 3s. 3d ) and coste, tno lamps 
to be returned to the defendants. ^ 


Asylum Lighting.— Mr. Е. Shalders, of Southampton, 
has secured the contract for light and power plant, also wiring, at 
the Hants Oounty Asylum, Knowle, near Fareham, as recently 
advertised. 


Books Recelved.— Michael Faraday: His Life and 
Work.” By S. P. Thompson, D. Sc., F.R.S. Оазе & Co., London. 
Oentury Science Series. 

“The Life Story of the late Sir Charles Tilston Bright,” by E. 
Brailsford Bright and Charles Bright. 2 vols. Published by Archi- 
bald Constable & Co., Whitehall Gardens. £3 3s. | 

"TutorialAlgebra" Part IL.—Advanced Course. By Wm. Briggs 
and G. H. Bryan. London: W. B. Olive, University О »rrespondenoe 
Oollege Press. 6s.'6d. 
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| Electrical Wares Exported. 
Warr Empma Dec. бтн, 1897 | Wx Емрічо Dec. бти, 1898. 
£ 


& в. & 
Alexandria. Teleg. mat. 85 0 | Adelaide E .. 55 0 
Amsterdam . 126 0 | Barcelona Ке .. 115 0 
Bombay ... ies .. 111 0 Bombay. ‘ss .. 110 0 
» eph. mat. 80 0 ә Teleph. mat. 42 0 
Buenos Ayres ... .. 11 0 | Bo iis .. 109 0 
Calevtts M" .. 102 © | Buenos Ayres ... . 1,427 0 
Cape Town 472 0 | Calcutta see oe 14275 0 
Chinde ... 1060 0 Oape Town  ... .. 909 0 
Colombo. i €0 0 Ohristiana ү 54 0 
Copenhagen... А 29 0 | Cienfuegos. Teleg. cable 397 0 
Delagoa Bay ... .. 163 0 | Durban. sa . 276 0 
Durban ... ex „% 1,28 0 „ Teleg. mat.. 72 0 
Fremantle EX .. 28 0 East London S. 254 f 
Gibraltar. Elec. cable 1,00 0 Gbent .. 33 N 
Gotbenborz  ... .. 452 0 Gibral'ar T .. 21 0 
Halifax Electric cable 4,501 O „ Teleg. mat.. 740 0 
Hamburg es ,. 10 0 Hobart .. TE 20 0 
Hone Kong ... we 40 0 : eleg. 
La Plats. Teleg. mat. 143 0 North Atlantic cable 1000 0 
Launceston . .. .. 595 n , Port Elizabeth. .. 330 0 
Lyttleton буз .. 45 0 Shanghai € . 285 0 
Madras m .. 50 0 Singapore. Sub.teleg.c'ble 192 0 
Melbourne vas ». 65 0 Sydney TE ..1,130 0 
Monte Video —. 22 0 i Teleg. mat. ... 56 0 
North Sea. Teleg. cable 1,661 0 ; Trinidad T .. 86 0 
Port Elizabeth ... .. 32 0 Wellington .. 179 0 
„ Said ES „. 48 0 i Teleg. mat. 1,267 0 
Rio Janeiro  ... *. 24 0 —— 
Rosario ... 105 . 17 0 Total £19,317 0 
Santa Cros wie *. 10 0 
Shanghai ibi .. 96 0 
j Teleg. cable... 140 0 
Bingapore. Teleph. mat. 114 0 
Stockholm. Teleg. wire 441 0 
Rrdney ... у ...1,885 0 
Wellington y *. 20 0 
Yokohama. Teleg. mat. 52 0 


Total £15,708 0 


Foreign Goods Transhipped. 
Wellington. Teleph. mat. 2,574 0, Brisbane. Telephone... 44 0 
Rotterdam 35 0 


ener Goi 


Total £2,574 0 


Total £79 0 


| 


Another Large Power Scheme.— The South Lanca- 
shire and Chesbire Electricity Company which is promoting a Bill 
for the construction uf works, &c., for the supply of electrical energy 
for public lighting, manufacturing, tramway, mining, domestic, and 
other purposes in Lancashire and Oheshire, proposes to make Bt. 
Helens the centre of the works. The proposed capital is put at 
£2,000,000. The Liverpool Mercury says that the scheme includes 
the establishment at Bt. Helens of an electrical supply basis for the 
whole of a 17-milen circuit, including Southport in the north, 
Chester in the south, Eccles in the east, and all the district between, 
which, of course, embraces Liverpool, Birkenbead, Wigan, Widnes, 
Bolton, Ormskirk, Chorley, and Altrincham. 86. Helens has been 
selected as the very centre of the Lancashire coal field, and thus 
affording the best site, the root idea being, in a word, to pocket the 
сез risge on the coal, to produce on a maximum scale, to keep one of 
two duplicate plants running continuously, to largely utilise existing 
electric works as transforming centres, and to bring about co-opera- 
tion with the local authorities and existing companies by supplyin 
them wholesale at such & price as to enable electricity to be retaile 
through existing and extended mains at about a penny per unit. To 
the local authorities would be left the laying of local cables on bebalf 
of the company, the: fixing snd examination of meters, and the 
collecticn of tbe charges to tbe individual consumers. The engineers 
of the company are Bir Frederick Bramwell and Mr. Н. Grabam 

arris. 


Bankruptcy Proceedings.—At the London Bankruptcy 
Court on Tuesday, a sitting was held before Mr. Registrar Linklater, 
for the public examination of Claud Vautin, described as a metal- 
lurgist, latelv carrying on business at 66. Old Broad Street, and 
residing at Upper Hamiltcn Terrace, St. John’s Wood. The bank- 
rupt absconded on October 27th, and it was alleged that he had 
obtained possession of valuable securities by trickery and fraud. An 
order for his prosecution was made by the Court, and be has been 
arrested abroad. The Official Receiver reported that the bankrupt 
would shortly be brought back to this country, and meantime an 
adjournment was necesrary. No statement of affairs had yet been 
furnished. Mr. Alfred Beyfus ye pretented tke trustee. The hearing 
was accordingly adjourned, 


Liquidation Notices.—Creditors of the Globe Electrical 
Advertising Syndicate bave to send particulars cf their debts or 
claims to Mr. T. C. Leman, St. Peter's Church Walk, Nottingham, 
the liquidator, on or before January 31st. 


Business Announcement.— Mr. Leonard Dakin, 
designer of electric light fittinge, &c., has recently taken up the 
manufacture of this line of work, and is at present turning out some 
good fittings at his works at Malden Place, Kentish Town, N.W. 


Owing to the continued increasa of business, the office and studio at 
41, Caversham Road, N. W., will shortlv be removed to more spacious 
premises, where a fittings showroom will be open for inspection. 


Change of Address.—Merers. L. Gardner & Sons have 
removed to Barton Hall Engine Works, Patricroft, Manchester. 


Christopher and Others v. National Telephone 
Company.—In the Queen's Bench Division on Fridey last. before 
Mr. Justice Lawrance and a special jury, this case was beard. Mr. 
Moyses, in opening the case, said that the action was brought to 
recover damages for trespass committed by the defendant company 
extending over no less а period than 14 years, and which had existed 
unknown to the plaintiffs, for they were under the impression that 
the company being termed “ National” bad something to do with 
the State and had the right todo what it had done. It was only in the 
beginning of the present year that the plaintiffs became aware of their 
rights and the writ was issued on April 13th. The facts were that there 
were no less than 546 wires in strands or cables passing over the 
plaintiff's house in Asam Street, Whitechavel, and at the back of the 
house there were two huge poles which were put into the ground to 
a depth of over 6 feet. One pole was put there 14 vears ago. and 
the second one seven years аро Опе was onlv about 12 inches from 
the back wall of the house, and the other 14 inches. These poles 
were subject to oscillation during wintry weather, and had a dis- 
integrating effect on the adjoining property. Three years after the 
first pole was put there there appeared a rent in the wall. That had 
been stopped up two or three times. bot it had reappeared sgain, ard 
other mischief bad been done. Mr. Roskill, for the defence, asid 
he would call evidence to show that the cracks were in the wall 14 
years аро, and were much the same now as thev were then. After 
considerable evidence had been given the jury found for plaintiffs, 
awarding the owners £45 and the occupier £5. 


Concentric Wiring.—With reference to our article last 
week regarding the installation of electric light and power at Messre, 
Fuller's new factory, Messrs. J. D. F. Andrews & Co. inform us that 
the wiring of this installation contains the most recent improvements 
in their concentric system. This differs very materially from their 
previous methods and is distinguished from them by its title 
“security concentric.” These improvements lie chiefly in the joints 
and outlets. One is able to dispense with rubber and tape tappings, 
and also access may be easily obtained to the inferior of any joint or 
outlet for testing or other purposes without injury thereto. 


The General Electric Company's New Showrooms. 
—The new showrooms of the General Electric Company. Limited. at 
Victoria Bridge, Manchester, were formally opened on Tuesday, tbe 
guests being received in the fittings room, which contained a pleasing 
variety of fittings for ceiling, wall, and table lighting. A large com- 
pany of ladies and gentlemen assembled to luncheon to wish success 
to the company in their new premises. Among those present were 
Alderman Robinson, who replied for the visitors: Mr. Clirehugh. 
who proposed the health of the companv; Alderman Howard, and 
Mr. Isidor Frankenburg, who proposed The Ladies in a distinctly 
humorous speech, to which Mr. Eckstein replied. The visitore 
were then conducted through the various departments of the new 
premises, which are an ornament toan otherwise uninteresting street. 
It ia the intention of the management tbat the public generally 
shculd be able to call and see for themselves the fittir ca which the 
contractors purpose using, and certainly the fittings room іе admirably 
adapted for ishowing them to the best advantace. Mr. Gustav 
Byng was unfortunately absent through indisposition, во Mr. Max 
Byng did the honours, proposing the loyal and patriotic toaata and 
“The Visitors.” The buildings, when finished, will be fitted up for 


exhibiting in working order every type of electrical apparatus 


supplied by the company. Іа the large model room will be practical 
applications of electric motors, showing their adaptability to all 
industrial and domestic purposes, including the driving of every kind 
of machinerv, tools, and other illustrations of electric transmission 
of power. Ia the basement is the packing room, the engine room. 
and a large room for showing the application of electric motors 
driving machinery. There is a 50-H. P. high speed, compound non- 
condensing engine, coupled to a 2-pole dynamo of the company's own 
make. This will be used for lighting the building and driving 
electric motors, There are two electric lifts, one for passengers and 
the other for goods. The power for driving these lifts is derived from 
an electric motor of the company's make, the armature shafting heing 
coupled direct on to the worm shaft of the winding gear. On the 
чр е is а very large showroom for the display of electroliers and 
rackets, 


Electric Cranes.—At the last meeting of the South- 
ampton Harbour Board the Works Committee reported the receipt 
of a report from the electrical engineer in regard to the offlcial trial 
of the four electric cranes, when all the requirements as to speed 
and power were fully tested. The official tests were in every way 
satisf:ctory. In moving the adoption of the report, Alderman Bone 
said tbe electric cranes had worked very satisfactorily since their 
inauguration. 


Electricity for Mines’ Drainage.—Mr. Howl, engineer 
to the South Staffordshire Mines’ Drainage Commissioners, has 
reported to that body that the Sub-Committee appointed in reference 
to the Tipton District engineering scheme have given instructions 
for the best available design or designs for a semi-portable pump for 
mines’ drainage purposes to be drawn out and laid before the Com- 
mittee at their next meeting. The proposal to borrow £10,000 at 
once for the gravity works, and £10,000 for electric pumps upon the 
surface when electricity is available, was approved, and the chairman 
and general manager were empowered to take the necessary steps 
with a view to the suggested arrangement being carried out. 
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Electric Ferry for the Thames.—In the next session 
of Parliament, power will be sought to incorporate & company to 
construct & ferry, to be worked by electricity or other power, on sub- 
merged rails, across the river Thames, with roadways and approaches 
thereto for the passage of vehicles, foot passengers, animals, and 
gereral trafic, with generating station and el ctrical or other ma- 
cbinery and appliances. The ferry, as proposed, will run from a 
point at or near the site of Brewhouse Lane, one chain or there- 
abouts to the west of the Ship Hotel, terminating in the parish of 
All Sainte’, Poplar, at or near the western boundary of the Island 
Gardens. It is proposed to take power to sell or lease the under- 
taking, or any part of it, to the Corporation or the London County 
Council or any corporate body, or to make agreements with such 
authorities with respect to the construction, management, and main- 
tenance of the undertaking. 


The Elieson-Naylor Controller.— This apparatus, for 
use on motor carriages, which was described in our issue of July 29th, 
1895, is now being made under license from the patentees by Messrs. 
William G. Temple & Co., of Kentish Town Road, who keep a stock 
of the standard size controller which is suited to ordinary road car 
purposes. Larger sizes aud special forms are made as required. 
Messrs. Temple are devoting special attention to the manufacture of 
the gear and accessory apparatus for motor purposes. 


Holiday v. National Telephone Company.— In the 
Court of Appeal on Monday, composed of Lords Justices A. L. 
Smith, Rigby and Oollins, a motion was made on behalf of the 
plaintiff in Holiday v. National Telephone Company, Limited, for 
leave to appeal from an order by Justices Grantham, Wille and 
Lawrance, sitting as a Divisional Court, reversing a judgment entered 
in the City of London Court in favour of the plaintiff. The 
circumstances of the case were rec:rded in our last issue. Their 
Lordships now gave leave to appeal. 


India-Rubber.— Messrs. Jackson & Till’s December state- 
ment shows the total stccks of rubber in the United Kingdom as 
follows:—1898, 2,294 lbs.; 1897, 1,156 lbs.; 1896, 2,138 los. 


Intended Drvidend.— December 16th is the last day fcr 
recriviog prcofa for the intended payment of dividend in re London 
Provincia, Electrical Company, 110, Cannon Street, E.C. Liquidator, 
Mr. 8. Wheeler, Carey Street. 


List.— Mr. Chas. Auriol, of Clapham, sends us a list of 
ш gen for suspending arc lamps, and his special pulley for 
metallic cable, 


New Magazine.—We have received the first number of 
the Engineering Times, & віхреппу monthly magazine. Tie 
December issue contains articles on The Future of Acetylene,” by 
Prof. Vivian B. Lewes, F. I. C., &c. ; "The Advance of the Friction 
Clutch,“ by Walter Bagshaw, M.LM.E.; "High Speed Steam 
Engines,” oy W. Norris, A. M. I. C. E., M.LM.E.; Stern Wheel 
Sten mers, by E. C. Ames, M. I. M. E.; " Rope Driving," by O. W. 
Ironmonger; Modern Machine Tools,” by E. O. Amos, M. I. M. E.; 
" Progress in Electrical Transmission of Power," by Walter F. Jonee, 
M. LMuin. E.; "Submarine Engineering and Diving Operations," by 
R. H. Davis; The Construction and Use of the Pulsating Pump," 
оу John B. Foxwell; Water Gas as a Commercial Product,” by tne 
editor, Mr. Ben. H. Morgan. 


Power Distribution.—At a meeting of the Dudley Town 
Council on Tuesday, the town clerk was instructed to oppose the 
application of the Midland Electric Corporation for Power Distriba- 
uon, Limited, for & provisional order to supply electricity for public 
and private purposes within the borough. The West Bromwich 
Electric Lighting Committee have also recommended the Council to 


instruct the town clerk to oppose the application as affec West 
BONA ppo pp ting 


“Riker” Electric Carriages.—Messrs. Shippey Bros. 
tend us a sheet of new designs in self-propelled electric carriages and 
motor cars on the Riker” system. 


. The Scotch Water-Power Scheme.—Among the more 
Important proposals to come before Parliament next session in the 
lorm of private bille, is one from Scotland, promoted by & wealthy 
syndicate, to authorise a scheme for conveying the waters of Loch 
Ericht, Inverness-shire, to the top of Loch Leven, on the West Ooast 
of Scotland, at a point about seven miles above Ballachalisch. The 
object, according to the Daily Telegraph, 18 to secure at that point 
zuthicient water-power to generate about 40,000 electrical horse- 
quy This it 18 proposed to accomplish by means of a fall of 
’ eet, 
and £1,500,000, and when it has been carried out there is every 
reason to believe that a number of extensive factories in connection 
with chemical industries will be established at Loch Leven. Of late 
years it has been found that, owing to the abundance of water-power 
available in America and Germany for the purpose of generating 
electricity at a very cheap rate, the British chemical manufacturers, 
particularly those who make chloride of potass, have been almost 
entirely driven out of the market by foreign competition. One great 
advantage of the Loch Leven site is that vessels drawing 14 feet of 
water can get up to the top of the loch at high tide, so that the raw 
material required for the factories, as well as the latter’s finished 
Produce, could be conveyed by water instead of rail, and this, as is 
Well known, means cheaper rates. The proposed scheme will, it is 
believed, cause certain large chemical manufacturers, who had been 
Contemplating the transference of their works from this country to 
the United States, to revise their plans. As to the Parliamentary 
Prospects of the Bill, i¢ is considered probable that the riparian 
owners, especially those on the Tay, will offer some opposition, as the 


The scheme is estimated to cost between £1,000,000 | 


water proposcd to be impounded flows into the Tay valley, but the 
promoters are confident they can overcome tbis difficulty by raising 
the level of the ground in one of the contributing valleys, so as to 
intercept the storm water, by which means the engineers say that 
they will be able to give & flow of water during the season twice 
as great as that which now enters the Tay, whilst they will also do 
mach to mitigate the damage annually caused to the banks by the 
flood in the wet season. It may be added that the particular area 
affected by the scheme is within what is called the chief water rain- 
belt in Bcotland —that is, the zone in which the largest rainfall is 
experienced in all seasons. 


W. Н. Wilcox & Co.—At the Smithfield Show tbi: 
firm has an exhibit of engineers’ tools and general engineers’ stores, 
steam fittings, roller bearings, &c. 


ELECTRIC LIGHTING NOTES. 


Amblecote.—At last week's District Council meeting a 
committee reported that a short time ago they met in consultation 
with Mr. Addenbrooke, the engineer, and Mr. A. L. Lowe, the solicitor 
of the Midland Electric Supply Corporation, Limited, when a schedule 
of the prices proposed to be charged by the corporation for the supply 
of electricity in Amblecote was submitted. The chairman said so 
far as he could see there was no reason why they should oppose the 
Midland Electric Corporation's proposal. The report was adopted. 


Barrow.—At Monday's meeting of the Council it was 
stated that the Electric Light Committee has decided to use arc 
lamp-posts similar to those of Edinburgh, at a slightly increased 
cost. It is hoped that the central part of the town will be shortly 
supplied with current. 


Belfast.—A number of persons whose premises are 
wired are pressing for a connection to the public mains, and the 
Electric Committee has now resolved: ‘That the connections be 
made in the cases of all applications already granted, on the under- 
standing that if necessary the pressure of supply may be lowered 
to meet the extra demand pending the erection of the additional 
plant, delivery of which has been delayed beyond the contract time, 
owing to labour difficulties the contractors have bad to contend 
with." 


Bermondsey.—The Vestry on Monday considered a 
report of the Lighting Committee, intimating the intention of the 
London Electric Supply Oorporation to lay high and low pressure 
mains in Southwark Park Road. It was resolved to disapprove of 
the laying of the distributing mains on both sides of the streets. The 
Vestry decided to oppose the application of the County of London 
and Brush Provincial Electric Lighting Oompany for a provisional 
order for Bermondsey. 


Bexley.—The Bexley District Council have passed a reso- 
lution autnorising the clerk to apply for a provisional order. 


Blairgowrie.—Efforta are being made to form a syndi- 
cate to introduce electric lighting. Water-power utilisation is spoken 
of in connection with the scheme. 


Bognor.— The Urban Council held a special meeting last 
1 and carried a resolution to apply forthwith for & provisional 
order. 


Chelmsford.—The Town Council has decided to make a 
strong representation to the Chelmsford Electric Lighting Company, 
Limited, in regard to the unsatisfactory lighting of the public streets 
and the inefficient private supply. 


Chelsea.— Last week the Vestry held a special meeting to 
confirm ite resolution to apply for a provisional order to supply elec- 
tricity to Kensal Town, an outlying portion of the parish. The 
surveyor, Mr. T. W. F. Higgins, A. M. I. O. E., submitted a long report, 
in which he indicated a compulsory area, and mentioned that for 
dealing with this, and providing a 120-kilowatt plant, with reserve 
power in case of repairs, the estimate would be—site by the canal, 
£3,500; buildings, chimney, yard paving, foundations, &c., £2,750 ; 
boilers, generating plant, electrical apparatus, £4,000; mains and 
street work, £3,400; total, £13,500. It was possible that if the 
installation was worked by means of a Dowson” plant, such as 
was used at Leyton, the total cost might not be more than £12,750. 
This was the lowest sum for which a proper start could be made with 
any proepect of future success, and to obtain the future success, the 
expenditure of £13,500 must only be a stepping stone to the 
£36,000 which he had previously estimated for a fairly complete in- 
stailation at Kensal Town. After discussion, the confirmatory reso- 
lution was defeated by 23 votes to 22. 


Coatbridge.—The Old Monkland School Board has 
appointed a committee to consider the question of electric lighting for 
the Coatbridge High School. 


Colchester.—The electric current was supplied for the 
first time on 1st inst. from the Corporation station. The present 
plant is capable of supplying 4,500 lights, and room has been pro- 
vided in the station for increasing the number of engines and boilers 
when nece . Already applications have been received for close on 
3,000lights. 'l'he engines are direct coupled to the dynamos, and can 
be run either condensing or non-condensing. The water for con- 
densing is obtained from a wellsunk at the bottom of the exhaust 
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pit, and the water for the boilers is contained in a 17,000 gallon tank, 
and supplied from the Corporation waterworks. e present 
batteries, wben charged, can supply 4,500 lights for three hours, so 
that in case of a breakdown the light would not be suddenly cat off. 
The engines and boilers are supplied by Messrs. Davey, Paxman 
and Co., tank by Mesers. Stanford & Co., and the heating pumps by 
Mesers. Mumford. The formal inaugural ceremony will take place 
early next year, by which time the station will be in complete order. 


Darlington.—The Town Council bas appointed a sub- 
committee to deal with the various questions in connection with the 
electric lighting of the borough. 


Dudley.—The Railway, Tramway, and Electric Lighting 
Committee of the Town Council issued last week a report stating 
that, having discussed the terms of the agreement to be entered into 
between the Corporation and the British Electric Traction Company, 
with reference to relaying and electrically equipping the Jine from 
the railway station to the borongh boundary, they had instructed the 
town clerk to draw such agreement for оша: by the company. The 
town clerk was also instructed to take all necessary steps to op 
the арр:ісайоп of tbe Midland Electric Corporation for Power Dis- 
tribution to the Board of Trade for a provisional order. 


East Barnet.— Last week the East Barnet Valley Council 
decided to apply for a provisional electric lighting order. 


Eccles,.— The electricity works are now ready to 
commence operations, and they will be formally opened next week. 


Exeter.—In its latest report to the Council, the Electric 
Light Committee shows the growth of the electricity supply 
business under the Council by the following figures :— Capscity of 
plant at July let, 1896, 7,400, at present date 14,100 lamps; lamps 
connected 7,800, agaiost 14,000 (nearly); number of consumers, 150, 
against 297, showing that the size of the undertaking had been 
practically doubled during the above period. The electrical engineer 
pointed out that the delay ia obtaining machinery, transformers, 
cables, &c., made it more and more difficult to keep up with the 
demand, and he suggested that early steps should, therefore, be taken 
to provide for the future, and to add to the present capacity of the 
plant while the larger scheme was under consideration. The com- 
mittes reported that they had decided to instruct the city surveyor 
aod electrical engineer to farther consider and report upon the 
different methods by which iocreased power and capacity could be 
supplied either at Oountess Weir or any alternative site. Oppor- 
tunity will shortly occur for securing additional land at the present 
works. The Council approved the recommendation. 


Failsworth.—The District Oouncil last week decided to 
memorialise the Board of Trade for electric lighting powers. 


Germany.—According to the report of the Allgemeine 
Flectricitäts Gesellschaft, of Berlin, for the financial year 1897-98, 
the company completed during the year 15 central electric lighting 
and power stations of a capacity of 11,500 kilowatts. At the present 
time they bave no less than 28 stations of 41,000 kilowatts capacity 
in course of construction. 


Grautham.— The premises of Messrs. Boots, chemists, 

who bave opened a large establishment in High Street, have been 

- lighted throughout by electricity. А similar movement is in progress 
at Messrs. Hornsby's extensive engineering works. 


Greece.—Mesers. Heidemann & Oo., of, Cologne, are 
reported to have secured а cor tot for the electric lighting of the 
town of Argostoli, Greece. 


Islington.—After an exciting debate, the Vestry decided, 
at tho last meeting, to instruct the Electric Lighting Committee to 
advertise for firms williog to undertake the work of extending the 
electric light station at a cost of £22,000. In reply to questions, the 
treasurer stated that there were 216 arc lamps in the parish, costing 
£6,822 per annum, or £40 17s. 1d. per lamp, and that these had dis- 
' placed 440 gas lamps, costing £1,747 per annum. Atthe next meeting 
-a motion will be proposed by Mr. Stainton in favour of letters being 
sent to the Board of Guardians and the Local Government Board 
. protesting against the large expenditure in connection with 
the installation of generating plant in the new infirmary buildings. 
The protest is based upon the idea that the Vestry, whose mains do 
or will pase the buildings in question, should supply the current for 
the inficmary. 


St. James's, Westminster.—The clerk at the last 
meetiog of the Vestry reported the receipt of plan and notice from 
the St. James's and Pall Mall Electric Lighting Oompany of intention 
to apply for permission to introduce a Bill in the ensuing session to 
empower the company to acquire compulsorily certain property in 
the parish. A notice was also read announcing the intention of 
the Brompton and Piccadilly Circus Railway Oompany to introduce 
a Bill to authorise the extension of this railway. 


Leeds —On Wedne:day the City Council had before it a 
resolution to create Leeds Corporation irredeemable stock to the 
amount of £217,420 103. 4d., bearing dividends at the rate of 5 per 
cent. per annum, such stock being sufficient to produce by the divi- 
denda thereon the annuity referred to in Section 59 of the Leeds 
Electric Supply Order, 1891, and to be issued or transferred to the 
undertakers in satisfaction of the said annuity;" also to raise and 
pay all additional moneys due and payable by the Corporation to the 
company in connection with the agreement of November 8th. 


Leigh.—The Local Government Board has sanctioned the 
Council's application for a loan of £18,860 for gasworks extension, 
and of £10,216 for the erection of electricity works. 


ahead of the 


Lewisham.—Last week the District Board of Works 
referred to Committee a notice received from the Blackbemth and 
Greenwich District Electric Lighting Company of their intention to 
lay mains in certain streets. 


Limerick.—The Board of Trade has written to the Cor- 
poration asking whether it proposes to take stepsto carry out its 1892 
provisional order. The Corporation bas replied suggesting that the 
matter be left until the new Council is elected, 


London.—At the Court of Common Oouncil last week 
& committee reported on letters received from the Smithfield Markets 
Electric Supply Corporation, Limited, and the Charing Cross ard 
Strand Electric Supply Corporation, Limited, asking for tbe formal 
consent of the Corporation to their intended applications to the Board 
cf Trade for provisional orders for the supply of electricity within the 
City. It was recommended that the com should be informed 
that the Corporation regretted that it was unable to give its conrent 
to the applications. The Court agreed with the committee. 


Longton.—The British Electric Traction Company has 
written to the Town Oouncil, stating that it does not intend pro- 
ceeding with its application for a provisional order. 


Manchester.—Mr. О. Н. Wordingham, the city electrical 
engineer, has written tothe Manchester papers showing how the 
dispute in the engineering trades is to blame for the low pressure of 


` Фе current now being supplied to consumers. Plant on order is 


many months, and, in some cases, & year or more overdue. Mr 
Wordingham says:—" The Electricity Committee of the Manchester 
Corporation bave now on order two large electrical generators, each 
cf 2,500 H P., and capable of supplying together 100,000 lamps. One 
of these was guaranteed to be running by October, 1897, the second 
by September, 1898, and neither of these is yet at work. In spite, 
therefore, of the foresight of the Committee in ordering plant well 
bable demand, we still have no more plant capacity 
than we had in March, 1897, and the consequences are now being 
experienced by our consumers. Farther than this, 10 additional 
boilers, equivalent in steam-raising capacity to the number now fixed, 
are also much overdue, and we are thus bly handicapped. For 
the last two evenings (the letter is dated December Ist) the 
on theelectric mains has been as low as 87 volts on Monday for about 
one hour, and yesterday for about two hours. Everything that is 
ble to bs done bas been and is being done. The boilers are 
ing forced toa very large extent, and the whole of the existing 
plant is greatly overloaded. Every portion of our machinery is in 
thorough repair, and nothing bas been neglected on our part, the 
trouble being solely due to contractors not keeping favour with the 
Committee. . . . . I have every confidence that in about a fortnight 
from this date we shall have six new boilers and one of the new gene- 
yators at work, and in the meantime can only ask our consumers to 
bear with the low pressure with as much patience as possible." Oon- 
sumers are asked to dispense with as many lamps as possible between 
the hours of 4 p.m. and 6 p.m. 


Newark.—The Corporation has recently considered pro- 


. poeals by two companies re electric lighting, but has decided to keep 


the powers in its own hands. It is too late to apply fora provisional 
order this year, so the matter will come up next year. 


Nottingham.—lIt is stated that the past year's trading of 
the Electricity Department of the Co ion shows a profit of 
£7,067 7s. 58. After contribution to fund, repayment and 
interest, tbe net revenue works out at £3,502 9s. 10d. 


Partick.—A deputation of Partick Commissioners last 
week met the El ty Committee of the Glasgow Town Council 


in support of the to extend the supply of electricity for 
lighting purposes to Partick. 

Pemberton.—The District Council has appointed s 
deputation to visit the Whitebaven electricity works and report. 


Penzance.—The Town Council held a special meeting оп 
5th inet. and a resolution deciding not to consent to the pro- 
posal of Mesars. Edmundsone’ Electricity Corporation to apply fors 
provisional order, but to take steps to secure powers for themselves. 
The Lighting and Highways Committees are to jointly consider the 
subject and bring up a scheme. 

Plymouth.—Several tradesmen have put in private 
installations, and as gas is so cheap, le. 9d. per 1,000, the cost of car 
rent, where gas is the motive power, works out very low. In every 
case where this system has been tried it has, so it is said, given satis- 
faction. The Corporation works are making progress, and may be 
completed early in the new year. 


Reading.—Although the Electric Lighting Company 
proposes to change its system from 100 volts to 200 volts, the Free 
Library Committee will stick to the old pressure, as in their opinion 
there would be an outlay necessitated which would not result in any 
particular advantage. 


Redditch.— With reference to our paragraph under this 
heading last week, Mr. J.A. McMullen, consulting electrical engineer, 
writes as followe:— In justice to Messrs, Easton, Anderson and 
Goolden I must ask you to correct the paragraph which ap- 
peared in your last issue. The business is being carried on sni 
паз not become bankrupt. No definite contract had been entered 
into between Messrs. Easton, Anderson & Gooldenand the Redditch 
Council, although originally it had been intended to give them tte 
order ав soon as the Local Government sanction had been obtained. 
However, the matter was reconsidered, acd tbe order has gone to 


Messers. Johnson & Phillips because they agree to bind themselves in 


heavier penalties to deliver in a shorter time.“ 
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At. It has also been resolved to order additional cables at a 
ден an Additional mains are to be laid in Oropley Street at a 
cost . 


Stockton.—The electric lighting works are being rapidly 
pushed forward, and may be completed next summer. 


Sutton (Surrey).—The scheme of the Electric Power 
Distribution Company is to establish works in Sutton and supply 
current there, also to obtain powers for supplying Oarshalton. 


Turkey.—The Berlin correspondent of a London daily 
says that it is re that a German firm of electricians obtained an 
iradé from the Sultan in 1889 to light Smyrna with electricity, but 
up to the present every possible difficulty was placed in the way of 
the installation. It is now probable that the German Ambassador in 
Constantinople may make representations in support of this claim in 
opposition to the concession granted to Sir Ellis Ashmead-Bartlett. 


Wallasey.—At last week's District Council meeting 
several members complained of the “erratic doings of the electric 
lampe," and in . Joyoe, chairman of the Committee, said he 
hoped they w soon have an ample supply of current. 


upon the desirability of joining together in a scheme for obtaining a 
provisional order for lighting the district with electricity. 


Wednesbury.—The Town Council has this week decided 
to engage Mr. F. J. Warden-Stevens, to report upon a scheme of 
electric supply. 


Wellingborough.—The Highways, Lighting, and Water 
Committee is to obtain an estimate of the cost of destroying the 
refute, and, in connection therewith, generating electrical energy. 


West Bromwich.—The Electric Lighting Committee 
have reported to the Town Oouncil that, on September 22nd, the 
British Electric Traction Company, Limited, wrote and offered to 
take an assignment of the electric lighting order which the Corpora- 
tion had obtained, and subsequently they wrote submitting certain 
conditions as а basis for the discussion of the proposed arrangement; 
bat after carefully considering the conditions, the members could not 
advise their acoeptance. 


Whitechapel.—The Electric Lighting Committee of the 
District Board recommend the adoption of the paa of Mr. Arthur 
Wright for the supply of electricity by means of an installation on 
the board’s premises in George Yard and Angel Alley, at a cost of 
£60,500, and that arrangements be also made for reconstructing the 
dust destructor for generating steam power in connection with the 

It is also proposed to apply to the London County 
Council for the necessary loan. 


Wiachester.—The Board of Guardians adopted some 
a report of the Visiting Committee in favour of lighting 
ouse by electricity, and a tender for the installation was 
Bome members were not present when this decision was 
arrived at, and last Saturday the matter was re-opened and the 
resolution rescinded, so that the Workhouse will not be lighted by 


ity at present. 


. Wolverhampton.—Applications for current are coming 
in so rapidly that it has now been found necessary to partially cut off 
the illuminant in at least one of the public buildings, in order better 
to meet the requirements of private customers. It is anticipated that 


weeks 
the Wor 
secepted. 


before the end of the „or at all events during Ohristmas week, 
the maximum load to be put upon the generators, will show an excess 
of at least 50 per cent., compared with that of the corresponding 


Period 12 months ago. The largest individual customers are the 
[ион of the new Empire Theatre, this week. In July 

the order for the lighting of this establishment numbered 412 
lamps, a 16 O.P., but there are now nearly 820 lamps. As 
one means of relieving the strain on the resources of the lighting 
station, and also in order to be prepared for eg Aree pst that may 
arise, it has been decided by the Corporation kets Committee to 
have the old gas fittings in the Market Hall restored, so that if 
Decessary the large arc lamps which supply the general lighting of 
the building may be temporarily cat off (вау for ап hour ог so) 
t serious inconvenience to the stall-holders. The incandescent 
lighting circuits on the stalls will not be interfered with. It is not 
anticipated that the above steps will really be necessary, but in the 
сзи of their consumers, the Lighting Committee are taking every 
precaution. 


Worthing.—The Electric Lighting Committee of the 
wn Council are oonferring with Mr. Monkhouse on the coat, 

vantages, and expediency of erecting a refuse destructor in con- 
nection with the electric lighting works, the cost and most desirable 
method of providing the water supply which will be required for the 
works, and the cost and best method of lighting the street lamps in 
the borough. 


the company 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Acerington.—The Corporation bas been formally 
approached with a view to their acquisition of the system worked by 
the Accrington Steam Tramways Company. The neighbouring towns 
of Haslingden, Rawtenstall, and other places have to be consulted, 
and if the proposal is entertained electric traction will be considered. 


Baker Street and Waterloo Underground.—According 
to the Daily Chronicle, the erection of ARE at mid-river and other 
preliminary work in connection with this electric railway is com- 
pleted. A shaft has been sunk, and tunnelling operations will soon 
commence. Messrs. Perry & Oo., of Waterloo Road, have the con- 
tract for the line. 


Bradford.—A Bradford paper rays that on the evening of 
the 30th ult., through the failure of the olectric current for some 
reason, the electric trams to Great Horton were brought to a stand- 
still and the arc lamps were extinguished. 


Brighton.—At the last meeting of the Town Council, 
General Purposes Committee reported that they had had under 
consideration a resolution by the Council with reference to the 
a tment of a Special Oommittee for the purpose of conducting 
business of p g and managing tramways for the borough. 
They had come to the conclusion that the basis of the formation of 
the committee should be the representation of each ward in the 
borough, and to permit of this being done, the committee recom- 
mended the Council to increase the numbers from 12 to 14 (in addition 
to the Mayor) It was proposed, however, that the committee should 
be constituted on the same lines as cther committees of the Council, 
and that the number of members should be 12. Ona division, this 
amendment to the committee's recommendation was carried by 32 to 
19, and Aldermen Reeves, Sendall, and Sir J. Blaker, and Councillors 
Buckwell, Stafford, Carden Blaker, Wilson, Galliers, Holloway, 
Wallis, and Swift were elected to serve on the committee. ~ 


Bristol.—An unexpected hitch has occurred in the 
arrangements for the new system of electric traction with which 
Bristol is being supplied by the tramway company, and it seems 
possible, unless the civic authorities vary their requirements, that an 
appeal to the law courts may be necessary in order to decide what 
are the respective rights of the city and the company. The matter 
has arisen out of resolutions by the sani authority as to the mode 
of carrying the trolley wires. On October 26th the Sanitary Com- 
mittee resolved that the company be required to use centre posts 
with brackets in streets 40 feet wide and upwards between the kerbs, 
but that it was not desirable that centre posts should be used in narrower 
streets. On November 204 a further resolution allowed the com- 
pany to use the span-wire system with double poles in streets less 
than 40 feet wide, but it provided that where the thoroughfare 
between the kerbs was less than 30 feet, the compang Id use 
either single poles with bracket arms or span wires attached to the 
adjoining houses with rosette supporte. At a later meeting there 
was a variation of these conditicns, and the company were informed 
that centre poles should be adopted in all streets of 36 feet and 
upwards in width, and single side poles and bracket arms (except in 
cases where the company oould arrange to carry span wires by 
rosettes) in all streets less than 36 feet. On December Ist the city 
engineer presented to his Oommittee a schedule of streets, but said 
that while the company seemed to agree to the proposal 
for centre poles in moet of the streets named, they made a number 
of exceptions, and threw doubt on the power of the to 
restrain them. This intimation led to a discussion as to what the 
powers of the authority were, and the clerk (a solicitor) advised the 


‘committee that if the company on their plan showed a pole in a 


certain spot, the committee a right to approve or otherwise. A 


-long communication was read from the company. The company 
ding 


thought it unfortunate thst, having presented their scheme pro 

for the general use of the span-wire system, the committee had, upon 
a reconsideration, expressed themselves against that system, and 
suggested others. The company felt that the committee had some 
misconception as to the company's statutory rights. The Corporation 
were not entitled to require the wholesale exclusion of poles, which 
deemed nec . A requirement by the committee 
to place tbe posta in positions between the tracks, as a condition of 
the committee's approval, would, if enforceable, entail tbe entire 
removal and reconstruction of the tramways, whereas the Oom- 
peny's Act clearly authorised the adaptation of the present tramways, 
and the lccation of poles in relation thereto as the company ооп: 
sidered convenient. The directors of the company, however (without 
prejudice to their legal rights), desired to meet the wishes of the 
committee as far as possible. They urged that in selecting the 
span-wire system in preference to the bracket system, they 
were influenced by considerations not only of appearances, 
bat of the greater facilities in actual working, their views with 
regard to this being based on their own experience at Kingswood 
(bracket system) and Staple Hill (span-wire system) sections. The 
Span-wire system had been selected by various local authorities 
with which the m of the Bristol lines are concerned in the 
Weat-end and suburbs of London—about the same extent of street- 
length as was under discassion in Bristol. Moreover, the spsn-wire 
system was particularly suitable to the varying widths of Bristol's 
streets. The company added to their letter three schedules of 
streets. In the first of these they aid the tramways bad been 
recently relaid with girder rails, and in sume cases were bonded for 
electrical working. The rearrangement in these streets would cost 


- £5,000 or £6,000 and seriously dislocate traffic. The second schedule 


- æ 


—— 2 - — —— ee 


included streets so short as to make it objectionable to change to the 
centre-pole system. The third schedule contained streets where the 
relaying had not been started, and where it would be possible to open 
out the lines for centre-pole equipment. This third schedule 
embraced thoroughfares of two-thirds of the entire schedules; the 
extra co:t of opening out would be £4,000. The company 
ssid their agreement to use centre poles must be limited to 
the third schedule. The company offered tə meet the com- 
mittee on this schedule if the committee would approve the 
rest of the scheme as submitted, but this offer did not tempt the 
Committee to settle, and they resolved to adhere to their determina- 
tion to require central poles in certain thoroughfares, so that the 
powers claimed by the company might be tested. 

The Board of Trade have recently confirmed an order, entitled the 
St. George and Hanham Light Railways Order, 1898, authorising the 
construction of a light railway from Summerhill Road, in the city 
and county of Bristol, to Hanham, in the parish of Kingswood, in the 
county of Gloucester. 


Cheltenham.—On 30th ult. the plans and estimates of 
the proposed tramway from Cheltenham to Oleeve Hill were de- 
posited, on bebalf of the promoter (Mr. T. Nevins), at the town 
clerk's office. Ths total length of the line will be a little over 52 
miles, and the estimated cost is £46,586. The line will commence at 
the Lansdown Castle, or extreme western side of the town, and will 
finish at the post office at Cleeve Hill. The gauge is to be 4 feet 
84 inches. It is provided that within the borough the roadway 
between the rails, and for a foot and a half on each side of the track, 
is to be paved with the Karri or Jarrah wood blocks, or MacDougall’s 
patent bricks. 


Dewsbury.—The question of electric tramways for 
Dewsbury is receiving a good deal of attention. A company is pro- 
moting a scheme whicb, if carried out, would serve Cleckheaton, 
Liversedge, Heckmondwike, Dewsbury, and Ravensthorpe; but this 
the Corporation do not approve of, and they have agreed to oppose 
its introduction, believing that they can better serve the borough, 
and, with the assistance of local authorities, the outside districts 
also. In the meantime a special Committee has been appointed to 
consider the matter and report. 


Dudley.—On Tuesday, at a meeting of the Dadley Town 
Council, the Railway, Tramway, and Electric Lighting Committee 
reported baving held a conference with the representatives of the 
British Electric Traction Company, Limited, with reference to the 
re-laying and electrical equipment of the line from the railway station 
to Hart's Hill, and that tne town clerk is preparing an agreement with 
reference to the matter.— Тһе Mayor said that when the report of the 
committee was issued, the agreement had not been drawn. Bat the 
substance cf it was this:—From the commencement of the Castle 
Hill down to the station the poles would be erected in the middle of 
the street.. From the top of tbe Castle Hill to Messrs. Westwood and 
Wrights, the wires would ba carried on the bracket system ; and from 
there to the limit of the borough the span system would be 
used. Oa the Netherton line the span system would be used 
from Qaeen's Cross to Simm’s Lane, from thenc3 to the Fountain, it 
would be the bracket system, and the epan system would be used on 
the remainder of the line. The reconstruction of the present line 
would be complete before the end of March, and the Netherton line 
would be commenced immediately thereatter.—OCouncillor Chambers 
remarked that the span system was very ugly.—The Mayor replied 
that he bad done everything he could to secure a uniform system, 
but there were insuperable difficulties in the varying widths of the 


bundee.— When the Tramway Committee met last week 
the town clerk submitted a letter from Prof. Kennedy, declining the 
offer of the appointment of consulting engineer on the ground of 
pressure of other work. He also pointed ont that he did not under- 
take any work of this kind except where he had to prepare the plans 
and specifications in his own office, and to be entirely responsible for 
them and for the work generally from beginning to end. The Com- 
mittee, having considered the whole matter, were of opinion that the 
overhead system was the only appropriate one for Dundee, and they 
therefore instructed the burgh engineer and the electrical engineer to 
prepare plans and specifications (1) for the application of electric 
power to the Perth Road tramways, and (2) for the construction and 
application of electric power to tramways to be constiucted on the 
Broughty Ferry route, and to report such plans and specifications, 
with estimates of cost, as early as possible. It was also resolved to 
remit to Mr. Brownlee to negotiate with the tramway company for 
the purchase of the plant, with a view of obviating the cost of arbitra- 
tion. To Mr. Brownlee was also remitted some time ago the duty of 
arranging for the taking over of the buildings, &c. Tne work will be 
prosecuted with all despatch, the idea of the Corporation being to 
prepare the lines for the electric cars prior to taking over the whole 
system in June. Another letter has been received from Prof. 
Kennedy, in which he states that he reported to the Corporation of 
Edinburgh some years ago “that all the underground systems up to 
that date were more or less of an experimental type, and that if they 
were to adopt either or any of them they would have to take their 
chance as to whether they would be an ultimate mechanical 
success or not.” Continuing, he says:— Within the last 
few years there had no doubt been а тегу considerable 
advance in the use of underground or conduit systems 
of electric traction. I understand that there is a very successful 
conduit system now at work in Brussels. There are various contact 
systeme without a slot which are under experiment at present, but I 
tbi: k it cannot be said that any of them have ав yet passed the expe- 
rimental stage. None of them have really been practically used in 
tramway working. It is stated by tramway people that the conduit 
wystem costs in working about 4d. per car mile more than the over- 
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head system. I do not know whether there exist really sufficient data 
to justify this statement. Му own impression is, that the two 
systems would be practically the same in cost of working. But there 
is no doubt that the conduit system will be very greatly more expen- 
sive in first cost, and in the case of a Corporation taking it up for 
themselves, it is no doubt for them to find out whether in their par- 
ticular case the additional convenience and sightliness of an under- 
gronna system is worth the very large additional capital expenditure. 

suppose that to answer a question like this for Dundee, it would 
be really necessary to have comparativa estimates made, and one 
ought also to know, as far as such a thing can bs known, the extent 
of the cbjection which your people would bave to overhead wires. 
In case ot small towns where additional capital expenditure would be 
very serious, and where the traffic cannot be expected to pay except 
on & minimum of capital, there is no doubt tbat the overhead system 
is the only one which is practically feasible, but in the case of a large 
and wealthy city like Dundee, it has become a matter for rerious dis- 
cussion now that it is possible to see tramways successfully i 
worked on an underground system and without a trolley wire." 

When & mirute came before the Town Council last week 
recommending the adoption of the overhead trolley system 
of haulage for the trams, a member thought they were going 
too quickly and should “work away with steam and horse haolage 
fora time.” He moved accordingly, and the motion was seconded. 
Ex-Provost Brownlee moved the confirmation cf the minute, and in 
doing so said that they could hardly be accused of rushing the 

uestion, seeing that it had been under consideration for 18 months. 

e proceeded to explain why there should be no delay. They had, 
under the agreement, to pay a considerable sum to the Tramway 
Company. Was there any reason for their taking over the lines if 
they were not to improve the system? They had to take over the 
tramways on June let, and they must have their arrangements made 
before beginning, and it was of the very first importance they should 
have a resolution come to immediately. Was there any person there 
—assuming the conduit system was ultimately proved to be a 
suocess—was there any person in that room who would recom- 
mend that the conduit system be laid down when informed 
that it cost from £5,000 to £6,000 a mile more than the overhead 
system? However, assuming that, within a few years, the conduit 
sys'em was proved to be а success, what did they lose? It was a 
comparative trifle. Tae posts and the wires were all they could lose. 
The rails, boxee, and feeders would be all there as before, and all 
they would do was to remove the posts to some of their suburban 
lines. Within the first year alone, with the saving on interest and 
wórking experses, he thought they would have more money than 
would lay down a conduit system in the centre of the city after ic 
had ben proved to be a success. Was there any reason, then, for 
hesitation at all? After discussion, the ex-Provost's amendment was 
carried by 23 votes to 4. 


Electric Car Fatality.— On 29th ult. an inquest was 
held on the body of a labourer named Dunne, who jumped off an 
electric car at Dablin and was ran over by the trailer attached to it. 
The jury found that the officials on the cars were not to blame, 
and they expressed disapproval of the use of trailer cars in the city. 


Exeter.—The Finance Committee last week recommerided 
the Oourcil to take steps to purchase the tramway undertaking, with 
a view to extending it and adopting electric traction ; aleo to oppose 
the proposed provisional order «f the Exeter Tramways Byndicate. 
The City Council passed the resolutions, and directed the committee 
to immediately open negotiations with the owners of the tramways, 
with a view to early purchase. 


Gillingham.—At the District Council meeting on the 15 
inst. a letter was received from the Light Railway Commissioners 
saying that they proposed to make an order for the liebt electric 
railway scheme in the terms of the draft submitted. The Council 
was to consider the draft yesterday. 


Glasgow.—Last week the Tramways Committee resolved 
to extend the trolley system of cars from Glagow Cross to Govan- 
hill. An experiment with the conduit system will be made in some 
other part of the city. 


Great Grimsby and Cleethorpes.— In their latest 
report to the shareholders, the directors of the Provincial Tramways 
Company state that they have given notice of a Bill in Parliament in 
the ensuing session to enable the Cleethorpes section of the Great 
Grimsby street tramways to be extended and worked by electric 
traction, and to enable the company оп the one hand and the Corpora- 
tion of Great Grimsby and the Oleethorpes local authority on the 
other hand to enter into agreements with regard to the postponement 
of the dates of purchase. 


Hastings.—At last Friday's Town Council meeting, a 
letter was read from the British Electric Traction Company, inti- 
matiog that it is their intention to promote next session a Bill for 
the purpoce of providing tramway communication between St. 
Leonards and Bexhill. The Bexhill Council had given consent to the 
proposed line, and Lord De la Warr and other landowners had also 
assented to the company's proposals. The company were of opinion 
that the proposals of the Corporation did not clash with their scheme, 
but, on the contrary, thought considerable advantage must accrue 
from а physical junction between the two lines. The company 
offered to work the proposed Corporation tramline on lease. It was 
proposed that the company be informed that the Corporation did not 
consent to the scheme, and would therefore oppose the same; but an 
amendment, referring the matter to the committee who bave the 
tramway question under consideration, was carried by 19 to 16. 


(Continued on page 869.) 
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A LARGE ISOLATED PLANT. 


WHATEVER demerits isolated plant msy possess in these 
days of almost universal public supply, there are many 
conditions under which it renders excellent service. One of 
the largest and most interesting examples of an isolated plant 
is that of the Royal Agricultural Hall, Islington, and an 
idea of its magnitude may be obtained from the illu:trations 
accompanying this article. 

Some amount of skill has been necessary in arranging the 
plant to the best advantage, for even in so spacious a build- 
ing as the Agricultural Hall it is not easy to find space that 
would accommodate an extensive array of engines and 


about 63 brake horsz-power. Need less to say, the scavenging 
principle is employed, though the exhaust pipes in no case 
are esp»oially long. One of the most marked improvements 
of recent times in gas engine practice is the use of а double 
ignition taba bracket. The advantage of this is that if a 
tube gives way when the engine is running the second tube 
can be instantly put into action, thus avoiding the stopping 
of the engine and the consequent extinction of the lighting. 
Each engine is provided with an automatic self-starter and 
the usual form of high speed governor that generally aocom-. 
panies this type of engine. 

The engines are coupled by belts to five shant wound 
generators of Messra. Orompton & (o.’s manufacture, each 
having an output of 380 amperes at 110 volts. The arma- 


GENERAL VIEW OF DyNAwos. 


dynamos, especially when the plant is belt driven and the 
drive a fairly lengthy one. 

The engine and dynamos are placed in a specially recon- 
structed room under the floor of the hall. As the size of 
the plant has gradually increased, stractural alterations have 
been rendered necessary, but the contractors have made 
admirable use of the space at their disposal. 

The dynamos are gas driven, the engines being of the well- 
known Andrews Stockport type. We have, on different осса- 
sions, given the chief features of this engine ; but as the most 
recent additions to the Agricultural Hall.plant comprise some 
new and interesting details, it will be useful to record them. 
There are five seta of plant, the engines each developing 


tures are of the dram bar type pattern, and the machines 
are provided with а third bearing. Each is fitted with a 
heavy fly-wheel and split bearings with self-oiling oil 
rings and gauge glasses. In connection with two of the 
machines a shunt wound “booster” is built on the same 
shaft for the purpose of raising the pressure to charge the 
accumulators, and they are connected in such a way that 
this can be done whilst keeping 100 volta on the lighting 
circuit. 

The switchboard is of enamelled slate in 10 sections, and 
is supported and fixed by means of a wrought-iron frame. 
Its length ia 24 feet, and it is divided во that five of the 


panels are positive and five are negative. Each machine is 
F 
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connected to its respective panel, on which are placed an 
ammeter, automatic cut-out, and double-pole safety fuses, 
whilst a main ammeter is provided for reading the total ont- 


pat. From the 
main bus bar, which 
is capable of carry- 
ing 2,000 amperes, 
are taken 21 cir- 
cuits, which feed 
the various parts 
of the hall. On 
each pole is 


break switch as 
well as a  200- 
ampere fuse, whilst 


19 ammeters эге. 


provided to read 
the load on the 
various circuits. 
Each booster is 
fitted with a fuse, 
and by means of a 
two-way switch 
either can be used to 
charge the battery. 
Au eight-way bat- 
tery switch is also 
provided for mair- 
taining the pressure 
on the lighting 
circuit, In a pro- 
minent position are 
fitted voltmeters for 
reading the pressure 
of the dynamos or 
accumulators. 
Shunt resistances of 
the Crompton tubu- 
lar pattern are used 
for each machine. 
The dynamos are 
all ron in parallel 
with a веі of accu- 
mulators of such 
а capacity that in 
the event of one 
engine breaking 
down, they would 
supply its load till 
another is switched 
in. On two separate 
boards are fitted 
eight double-pole 
change-over 
switches, so that 
current may be 
used from the Isling- 
ton Vestry in the 
event of an over- 
load. The Vestry 
have brought in 
four sets of mains 
which are taken to 
а separate switch- 
board, upon which 
is fixed four doubl - 
pole switches, an 
ammeter to each 
service, and a volt- 
meter. From this 
board are taken the 
mains to feed the 
two change-over 
switchboards. 

The lighting of 


Tnm 
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the hall js carried out by means of arc lamps. These 
number about 150, and are of the ** Crompton-Pochin” 10- 
ampere type, wired two in series across 100 volts. Those 
in the centre are suspended from the roof, and raised or 


lowered by means of counterweighta, whilst thoee under 


the galleries are raised and lowered b 


with special means for taking up the 


ENGINES, 


a counterweight 
ack cable. One of 
the most notable 
features in the 
lighting of the 
Agricultural Hall 
is the arrangement 
made to meet the 
extra demands for 
current that ooca- 
sionally arise in the 
different shows. 
In order to meet 
anything beyond 
the normal demand, 
temporary plant is 
frequently em- 
ployed. 

The mains con- 
nected to the per- 
manent lighting 
plant аге totally 
distinct from the 
mains that are used 
in conjunction with 
the temporary ligbt- 
ing plant, and are 
controlled by the 
circuit switches ia 
the engine room. 
Four sets of 200- 
ampere mains are 
used for the tempor- 
ary lighting in the 
main hall, and at 
every 24 feet special 
cut-outs are tapped 
on for connecting on 
temporary leads for 
show lighting. Two 
sets of 100-ampere 
mains are run round 
the gallery for the 
same purpose. То 
give an idea as to 
the number of 
lights connected on 
some occasions, it 
might be mentioned 
that during the 
recent Stanley Show 
the engine room had 
togive its maximum 
output (1,900 am- 
peres), whilst a 
temporary steam 
plant had to be pat 
down to supply an 
extra 700 amperes. 
The temporary 
plant in this case 
consisted of three 
portable type 
engines of a com- 
bined horse-power 
of 120, driving 
threedynamos. In 
addition to the sup- 
ply from this source, 
150 amperes were 
taken from the 
Vestry's mains. 

Obviously, the 
running costs of 
such an inetallatioa 
are of extreme in- 


terest, bat for private reasons we are unable to give 
the exact figures, we are assured, however, that they are 
especially satisfactory when it is remembered that for four 
months during the year the plant is lying idle. 
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The consumption of gas brake horse-power is 
extremely favourable. On a recent visit to the Agricultural 
Hall we inspected the log, and found that the average con- 
sumption was about 154 cubic feet per B.H.P. 

The following is the record of gas consumption on опе of 
the 25 H.P. nominal Stockport gas engines, running during 


the Stanley Show at Agricultural Hall :— Gas 

8 

©. І. 

Friday, Nov. 18tb, running from 3 p. m. to 10 25 7 h. 25 m. 5.800 
Saturday „ 19, „ „ 3.10 „ 10 80 7 h. 20 m. 6.900 
Monday „ 216—4, „ „ 290 „ 10 30 8 h. 6,800 
Tuesday „ nd, „ » 3.10 „ 10 25 7 h. 15 m. 6,100 
Wed » 23rd, „ „ 255 „ 10.20 7 b. 25 m. 6.500 
Thur » 24th, „ „ 230 „ 10.20 7 b. EO m. 7,000 
Friday , 250, „, » 3 „ 10.10 7 h. 10 m. 6.100 
Saturday „ 26tb, „ » 240 „ 10.15 7 h. 35 m. 6,700 


Thel aversge load for the five engines during the 
week was. 1490 amperes, at 104 volts (running 
parallel) The average load of the engine, of 
which we give the gas consumption above, was 
about 350 amperes. 


The whole of the electrical work has been 
carried out by Messrs. Е. A. Glover & Co., 
under the supervision of Mr. W. T. Golledge, 
who also acts as resident engineer for the 
said firm, the engines being supplied by 
Mesars. Bilbie, Hobson & Co. 


HEATER DETARTARISER. 


THE illustration shows u large Cbevalet 

heater detartariser constructed by Mr. William 

Boby, and which has been for some time in 

3 at the central station of the Chelsea 
lectricity Supply Company. 

The full capacity of the detartariser is 
6,000 gallons of water per hour, which. by its 
means, is heated to a temperature of 212? F., 
and at the rame time is efficiently softened. 

The main exhaust pipe from the engines 
is shown at the back of the apparatus, a branch being 
taken from the horizontal portjon of the exhaust pipe 
to the inlet to the detartariser. ` 

The cold water 
flows in at the top 
of the machine, by 
means of the funnel 
which appears upon 
the illustration, the 
flow of water to the 
machine being regu- 
lated by a float cor- 
tained in the small 
veasel at the side of 
the detartariser, the 
float being con- 
necked to a lever 
actuating a valve 
fixed to the inside 
of the funnel. 

The softening 
action of the appa- 
ratus depends upon 
the application of 
the heat derived 
from the exhaust 
Steam, to the water, 
for a period of time 
sufficiently long to 
effectually drive cff 
the carbonic acid 
gas, which renders 
the contained lime 
insoluble so that it 
is deposited upon 
the inner surfaces of the apparatus itself. It is claimed 
for this detartariser that by its means the water is kept 
at actual boiling temperature for a considerable length 
of time, whilst the back pressure caused in the exhaust 
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pipe is so small as to be practically negligible. Two 
gauge glasses will be observed in the illustration, 
and they are so arranged that the amount of back 
pressure caused can be read upon these two glasses in 
inches of water column. At full load the back pressure 
is under j-lb. above atmospheric pressure. As will 

seen the machine consists principally of a number of 
circular trays set one upon the other, the joints not requiring 
to be bolted as the weight of the parts, and the water is 
sufficient to make the joints secure. The bolts shown at 
intervals round the circumference of the machine are for 
convenience in putting it together, and during its working 
these bolts may bə loose. For cleaning purposes the whole 
of the trays can be lifted down and the deposit removed. 
The deposit takes the form of a compact crust, which, 
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А LARGE ISOLATED PLANT.— SWITCHBOARD. 


however, does not become hard as tbere is no direct 
application of heat to it, and even if allowed to become 
dry it always remains extremely friable. When 
wet it is easily 
removed by a shovel 
or scraper, and the 
operation of clean- 
ing is a speedy 
one. As will be 
seen by the illus- 
tration, the space 
occupied by the 
apparatus is not 
great in comparison 
to its large сарз- 
city. An import- 
ant advantage of 
this apparatus 13 
the fact that its 
heating power 
does not diminish 
as the deposit 
accumulates 
inside it, and 
the water is de- 
livered as hot 
when the proper 
time for clean- 
ing has been 
reached as when 
the apparatus is 
clean. The heating 
action is such 
that the water 
will have its 
full heat when the apparatus is working at its greatest 
capacity; in fact, it has a tendency to be slightly 
8 than when the machine is working at lighter 
loads. 
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TRAIN LIGHTING. 


ALTHOUGH the Midland Railway has spent large sums in 
establishing oil-gas generating de[óts at various points of 
their system, it would appear that they have not quite 
abandoned their regard for the electric light. A dining 
raloon attached to the 6.45 train at St. Pancras has for 
some time now been lighted by the Stone system. This 
train travels between London and Manchester, and is one of 
the company's best trains, equipped for the main part, 
with the most modern stock. 

t= Quite recently, too, the 5.40 p.m. from St. Pancras to 
Bradford, vid Nottingham, has also been electrically lighted 
by the same system, with the exception of a third-class dining 


dining car each of these standards carry four 8-C.P. lights 
and as each of these clusters serve but two tables, there is an 
abundance of light. The compartment of an ordinary coach 
је, however, provided with but two lights—the first-class of 
10-C.P. each and thethird-class of 8-C.P. each. It is not seen 
why the private compartment should be less brilliantly lighted 
than the same space in the dining coach. It would appear that 


ik the 20-C.P. is sufficient for the one it ought to be good 


enough for the other. It cannot be supposed that a man 
wants more light to find the way to his moutb, and yet it 
would seem tbat such is the idea carried out on many rail- 
ways. At all events, we fear many will experience some 
difficulty in determining why one should have so much light 
in excess of the other. 


HEATER DETARTARISER. 


carriage, which for the present is lighted by gas. It is, how- 
ever, understood that Messrs. Stone are fitting another 
vehicle to take its place, when the entire train composed 
of six vehicles—all bogies— will be lighted by this system. 
We do not know what course is to be pursued in the mode 
of lighting the coaches yet to be attached to this train, but 
if the ordinary coaches are to be lighted in the manner those 
in use are lighted, we question if it will be regarded as a 
success, The firat-class dining carriage is most brilliantly 
lighted, but this cannot be said of the others. The lighting 
in all cases is effected from the centre of the vehicle by a 
form of inverted rigid standard fixed in the roof. Inthe 


(See page 867.) 


We have always considered that the centre of the roof is 
not the best place from which to light a railway coach. As 
a rule passengers seek the corner seats, and when so seated 
with a light in the centre of the roof, unless they bend 
forward so as to get the light upon the subject they may be 
reading, the light is both deficient and disagreeable to the 
eyes. The proper position for the light is over the seat 
occupied by the reader or at his back. Why cannot those 
who deal with this work give us all the conveniences of 
which the electric light is capable. It is to ba regretted, 
and wé' hope to see an improvement in the vehicles which 
we are told are yet to be lighted. 


Vol 43. No. 1,098, Ресвмвив 9, 1896.) 


THE ELEOTRIOAL REVIEW. 869 
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(Continued from page 864.) 


Ipswich.—The Tramways Company has decided to sell 
its undertaking to the Drake & Gorham Syndicate for £30,000. The 
undertaking cost £32,000 to lay down and equip, and the present 
system of horse trams is to make way for electric trolley trams. 


Kew and Hounslow.—The London United Tramways 
83 bave commenced laying the electric tramway line through 
ren 


Light Railways.—Applications for light railways are 
received by the Light Railway Commissioners twice a year, in the 
months of May and November. The applications received in 
November, 1898, amounted to 54, under which it is proposed to con- 
struct 4924 miles of line, at an estimated cost of £3,344,563. This 
estimate (says the Times) is for construction only, and does not 
include the cost of plant and rolling stock for their equipment. This 
is the largest number of applications that has yet been received by 
the Commissioners in any one half-year. The total number of applica- 
tions previously received in the four half-years since the appoint- 
ment of the Light Railway Commission in 1896 amounted to 121 for 
1,302} miles of line, at an estimated cost of £7,555,976 for 
construction. 


Liverpeol.—The Tramways Committee of the City 
Council wss on Wednesday to bring forward a recommendation for 
the purchase of 12 motor cars, at a cost of £6,752, from the British 
Thomson-Honston Company, Limited, of London. They also recom- 
mended the extension of tbe electric tram system recently opened. 


London.—Writing to the Daily Graphic to correct an 
error, Mr. Clifton Robinson, managing director of the London United 
Tram ways Company, says: Will you kindly allow me to вау that the 
London County Council have approved of the trolley on the two lines, 
one from Acton, on the Uxbridge Road, to the Central London 
Electric Railway, Shepherd's Busb, and the other from the latter 
point along the Goldhawk Road to Young's Corner, conditionally that 
we lay down an approves form of underground electric traction on 
the third section, between Young's Corner and Hammersmith Broad- 
way? The directors of the Lcndon United Tramways are now 
considering the practicability of falling in with the views of the 
London County Council on this latter point, it being y con- 
ceded that the installation of the undergound system is intended as 
an experiment by the Council at the expense of the company." 


Manchester.—Last week a deputation from the Man- 
chester Corporation went to Glasgow to inspect the Springburn 
electric tramways. After inspecting the line, cars, car works, and 
power station, luncheon was served at the Municipal Buildings, the 
Glasgow Tramway Committee and officials being present. 


Middleton.—The mayor has received an intimation from 
the Board of Trade that in a few days that authority will issue an 
order giving permission to the British Electric Traction Company to 
construct a tramway between Middleton, Manchester, Rochdale, and 
Oldham. Application to construct the tramway was made under the 
Light Railways Act, and the Middleton Corporation entered sn 
opposition on the ground that proceedings should have been taken 
under the Tramways Act, which offers a purchase clause more equit- 
able for local authorities. However, they have been overruled on 
that point, and it is expected the tramway will be at once proceeded 
with. Permission has yet to be obtained to bring the tramway 
within the boundaries of Oldham, Rochdale, and chester, and 
application in regard to this is being made. Application is being 
made in sections, being last week deposited for the entrance 
of the tramway upon the boundaries of the city of Manchester at 
Cheetham Hill. 


Rotherham.—At a recent meeting of the Highway Com- 
mittee a letter was read from the Drake & Gorham Electric Power 
and Traction (Pioneer) Syndicate, Limited, with reference to estab- 
lishing an electric traction scheme through Rotherham to Rawmarsh, 
and asking if the Corporation would sanction their obtaining powers 
for so doing. The recommendation of the committee was that the 
town clerk inform them that inasmuch as the Corporation were 
intending to construct trams they could not entertain their applica- 
tion. The Gas Works Committee have appointed a sub-committee to 
eee and report as to an installation of electric light for the 

ugh. 


Sheffield.—The Corporation tramway power station is 
being pushed forward. Operations have been in progress since July 
last. At first there will be three Allis engines of 300 H.P., coupled 
to dynamos of 225 kw. capacity, and three 300-H.P. boilers by 
Messrs. J. Brown & Oo., Limited. 


Sunderland.—A meeting of the ratepayers last week 
үне the Council’s tramways municipalisation, extension, апа 
ectrical equipment scheme. 


Tynemouth,—A Committee of the Town Council has 
ratified the proposed agreement between Tynemouth Corporation and 
the British Electric Traction Company, Limited, which had been 
tentatively settled. Under the agreement the Corporation are to 
supply to the company electrical energy for the working of the tram- 
ways in the borough and the light railways which the company 
propose to construct, 


TELEGRAPH AND TELEPHONE NOTES. 


The City and the Telephone Service.—Last week at 
the Court of Common Council Mr. Turner, chairman of the Streets 
Committee, said that the Co ion were about to call & conference 
in Guildhall of the local authorities of the metropolis on the subject 
of telephones, and he hoped useful results would be arrived at. 


Edinburgh Telephones.—By 29 votes to 19 the Edin- 
burgh Town Council last week disapproved of the minute with 
regard to a municipal telephone license. 


French Cables and War.—The Times correspondent 
at Bt. John's, Newfoundland, telegraphed on 6th inst: The French 
cable steamer, Amira? Caubet, is changing the position of the French 
cables acrosathe Grand Banks to avoid their being cut in war time.” 


Glasgow Telephones.—At a meeting of Ие Telephone 
Committee of Glasgow Corporation on 1st inst. it was intimated that 
an agreement bad been concluded between the National Telephone 
Company and tho Ericsson-Bell Telephone Company, under which no 
instruments of the Eric:son-Bell type will be sold to the Glasgow or 
any otter Corporation. This is a move of the greatest significance, 
as the Corporation's tenders and estimates were bated on the under- 
standing that Ericsson-Bell instrumente, switchboarde, and other 
telephone appliances would be adopted. Writiog on November 25:h 
to the town clerk, the Ericason-Bell Telephone Company said :— 
“ We regret having to withdraw our quotations for multiple switch- 
boards, telephones, &c., dated September 23rd, 1897, for reasons per- 
sonally explained to you to-day, which please nite.” Mr. A. R. 
Bennett, the expert who gave the Corporation an estimate of the cost 
of inaugurating a municipal system, wrote to Bir James Marwick 
from Harlesden, London, on the 28th as follows:—'' Messrs. L M. 
Ericsson & Co, the manufacturers of telephone apparatus at Stock- 
holm, have cfficially informed me that they have entered into an 
agreement with the National Telephone Company not to supply any 
telephone apparatus for Exchange purposes to any municipality oe 
corporation within the British Isles or any licensee of Her Majesty's 
Postmaster-General, and tbat any orders muet be accompanied by an 
agreement tbat the would-be purchaser will not sell, let, lend, or 
dispose of to, cr suffer or permit to be used by,any such munici- 
pality, corporation, or licensee. I think that this is a matter that 
should be brought to the cognisance of the Telephone Committee 
before any consultation with the National Company takes place. 
Probably attempts will be made to induce other suppliers to conclude 
similar agreements.” 

The Corporation had a lengthy discussion about its proposed 
Telephone Bill last week. Various clauses were considered and 
passed. An amendment delaying approval of the Bill until thera 
had been an opportunity to consider the proposals of the Nation.l 
Telephone Company was lost by a majority of 29 votes. 

The Parliamentary Bills Committee has sgreed to pledge the Cor- 
poration Loans Act in substitution of or in addition to the Common 
Good Fund as security for the carrying out of the telephone 
scheme. 


Government Telegraph in Cuba.—A Chicago paper says 
that an order has been given to the United States Signal Corps to 
begin the construction of an overland telegraph line from Guanta- 
namo, vid Santiago de Caba to Manzanillo. The line is to be con- 
structed for th» transmission of official despatches by the Govern. 
ment, but it is announced that commercial telegrame will bo 


accepted. 


Hampstead Telephones. — Last week the General 
Purposes Committee recommended the Vestry to take no further 
action at present in the matter of the agreement proposed to be 
entered into with the National Telephone Company on the subject 
of underground mains. 


Islington Telephones.—A long debate on the overhead 
telephone wire question had been expected at the last meeting of the 
Islington Vestry consequent upon the presentation by the Works 
Committee of a report stating that the National Telephone Company 
bad taken no steps to comply with repeated communications re- 
questing the company to conform to the bye-laws of the London 
County Oouncil made under the London Overhead Wires Act, 1891. 
Тае committee further stated that so far from complying with such 
notices the company had continued to ignore the bye-laws and to 
erect overhead wires of a span exceeding 115 yards, and they 
recommended that instructions should be given for proceedings to be 
at once taken against the company in the matter. Before this 
report was reached, Mr. W. F. Dewey, the vestry clerk, announced 
that a memorial on the subject had been received from the National 
Telephone Company, together with a number of letters from sub- 


. scribers in the parish protesting against the proposed action of the 


Vestry. The vestry clerk intimated that Mr. Clay, the company’s 
district superintendent, desired to lay their case before the Vestry, 
and the chairman of the Works Committee then obtained permission 
to withdraw the report for further consideration. After a long 
debate, the Vestry decided that the matter should not be shelved 
but should be further considered. 


Reduction of Telegraph Rates to the Cape.—We 
make the following extract from a letter addressed by Mr. Henniker 
Heaton to the Associated Ohambers of Commerce of South Africa. 
After referring to the postal rates, Mr. Henniker Heaton writes:— 
There can be no doubt that the cable is far too costly to be gene- 
rally used. A beneficent invention, which should enure to the good 
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of all, is a luxury forthe few. It would give me the greatest gratifica- 
tion if there were electrical communication, at popular rates, with 
colonies like South Africa. A rate of 5s. per word is in effect a 
crushing tax on commerce. Thanks to the energy of Mr. Rhodes, we 
shall soon have a landline from Capetown to Alexandria. Let us 
hope that the great man will insist on the lowest tariff that will 
suffice to pay expenses, and yield a moderate profit. In my opinion 


messages might be sent at a рон from London, or, say, Canterbury, 


to Capetown, at 18. per word. (In Australia a message can be sent 
3,000 miles overland for 1d. per word.) I need not enlarge to men of 
business on the priceless advantages of cheap electrical transmission. 
It is as wrong and foolish to tax letters and telegrams in order to 
enrich a handful of capitalists, as it is to erect tollgates on a bridge, 
or on the highway, for the benefit of the lord of the manor. Yet we 
have these heavy cable rates to pay to every part of the Empire, and 
I care not who knows it, I am a determined enemy of such rates. I 
would earnestly beg your association to take a part in pro- 
moting the acquisition of all cables by the State, all over the Empire, 
with a view to reducing and popularieing the tariffs. Failing this, 
Tubs our traffic over English and Continental Government land- 
es. 


Strategic Cables.—We read that the House of Assembly 
of the Oape of Good Hope has panoa, without debate, the Naval 
Contribution Bill, by waich the Cape agrees to contribute annually 
the sum of £30,000 for the purposes of the Admiralty. It may be 
remembered that it was at one time suggested that this contribution 
should be diverted from this purpose, and should be handed over to 
the Eastern and allied Telegraph Companies to assist them in carry- 
ing their all-British " cable vid the Cape to Australia; a work which 
these companies may reasonably be invited to carry out without any 
increase to the very liberal subsidies which they already receive. Ia 
discussing the contribution made by the Cape, the Toronto Globe 
expresses the opinion that, as far as Canada is concerned, it would be 
preferable to contribute to the laying of & strategic Imperial cable 
across the Pacific. The following is a telegram from the Ottawa 
correspondent of the Outlook :—''I have the authority of a member 
of the Dominion Government for the statement that Oanada 
is prepared to reconsider her position on the question of 
the all-British Pacific cable. As the negotiations now stand, 
Australasia would contribute four-ninths of the cost, the 
Motherland three-ninths, and Oanada two-ninths. I am now 
able to state that Canada, though realising the preponderance 
of British and Australasian interest in the project, is propere 
if necessary, in view of its Imperial importance, to increase her share 
beyond two-ninths. An early announcement of the amended pro- 
position is expected. Gord Strathcona, High Commissioner in 
England, who is in conference with Bir Wilfrid Laurier and Sir 
Richard Oartwright at Washington, favours a speedy conclusion to 
the negotiations now proceeding with the Home Government. The 
matter becomes urgent because of the acquisition of the Philippines 
by the United States and the probable construction of a cable to San 
Francisco, thus forestalling the Imperial project.” It would appear 
‘as if the French Government recognise the strategic value of sub- 
marine cables, as we read that the French cable steamer Amiral 
Caubet ів at present changing the position of the French cables 
across the Banks of Newfoundland, to avoid the riek of their being 
cut in wartime. We may here add that the New York-Hayti cable, 
which at one time was looked on as a “strategic” prolongation of 
the French Atlantic cables, has been interrupted since the end of 
month. | 

Submarine Cables.—A Reuter telegram from the Hague 
says that on 29th ult., the Second Chamber of the States-General in 
its sitting approved the convention between Holland and Great 
Britain concerning joint property in submarine cables between the 
two countries. 


Telegraphic Interruptions and Repairs:— 
| CABLES. Down, Repaired. 
West Indies— 
Bt. Lucia-Bt. Vincent . Sept. 24th, 1898 
Amason Company's cable— 
Oable beyond Gurupa... June 8th, 1698 т? 
Saint Louis-Novonha . Oct. 176, 1898  ... à 
Para-Maranham — ... .. Nov. 25th, 1898 ... 


Dartmouth-Guernsey ... Dec. 1st, 1888 
New York-Hayti ... Oct. 30th, 1898 
LANDLINES. 
Majunga-Tananarive . Nov. 22nd, 1898 ... Nov. 30th, 1898. 


. Рес. 6th, 18998 99 
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Telegraph Rates to the Argentine Republic.—In his 
message to Congress, the President of the United States says:—' І 
have found cccasion to approach Argentina with a view to the 
removal of the differences in the charges imposed upon cables of the 
American Corporation in the transmission between Buenos Ayres and 
the cities of Uruguay and Brazil of through messages from and to the 
United States. Although the matter iscomplicated by the exclusivist 
concessions granted by Uruguay and Brazil to foreign companies, I 
have strong hope of a good understanding being reached." In con- 
clusion, President McKinley expresses his sense of the fitness of an 
international agreement whereby the interchange of messages over 
connecting cables may be regulated on a fair basis of uniformity. 


 mendation of the Lighting Committee, it was 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barnsley.— December 12th. The Corporation is inviting 
tenders for the supply and erection of (1) Lancashire boilers and Green's 
economiser; (2) engines, dynamos, switchboard, condensers, feed - water 
pumps, balancing transformers, boosters, piping, tanks, crane, wiring of 
electricity supply works, and engine, &c., foundations; (3) secondary 
batteries and accessories; (4) feeder and distributing mains (solid 
system), potential leads, network and service boxes, and service 
connections. Specifications and all particulars can be obtained on 
application to Mr. Thos, L. Miller, M. I. E. E., 7, Tower Buildings, N., 
Water Street, Liverpool, on payment of £1 1s. for each section, 
returnable as usual. 


Beckenham. — December 17th. The Urban District 
Council invites tenders for water-tube boilers, alternators, trans- 
formers, pipe work, feed pumps, arc lamps and posts, cables and 
other street works, travelling crane, &c., &c., for the electric lighting 
scheme. Specifications, &c., from Messrs. Wilson & Story, 66, Victoria 
Street. See our Official Notices November 18th. 


Fleetwood.—The North Euston Estate Company, Limited, 
wants tenders for an installation of wiring, switchboards, &c., for the 
electric light, current being taken from the town supply; also for 
electric bells. See our Official Notices” December 2nd for par- 


Leeds.—December 29th. The Council is inviting tenders 
for underground conductore, switchboards, &o., in connection with 
the electric tramways. Particulars from the city engineer or Messrs. 
Hopkinson & Talbot, 26, Victoria Street, 8.W. See our "Official 
Notices " for particulars. 


Salford.—December 15th. The Electric Lighting Com- 
mittee want tenders forthe supply and erection of the followi 
plant for the Electric Light Committee. Section (1) boilers; (2 
engines; (3) dynamos; (4) boiler feed pumps, &c.; (5) mechanical 
stokers; (6) superheaters; (7) economisers; (8) condensers, &c.; (9) 
steam and water pipes; (10) cranes and weighing machines; (11) 
tanks, &c.; (12) switchboards; (13) booster. Specification, infor- 
mation, &c., may be obtained from the electrical engineer, Walness 
Road, Broughton, on payment of £5, returnable as usual. 


Shorediteh.—December 13th. The Vestry want tenders 
for six direct-current rotary transformers. See our “ Official Notices " 
November 25th. 


Stirling.—January 2nd. The Burgh Commissioners are 
inviting tenders for Lancashire boilers, engines, dynamos, pumps, 
piping, crane, accumulators, switchboard and boosters, arc lamps, 
and various other apparatus, &c., for the electric lighting of the 
town. Consulting engineer, Prof. A. B. W. Kennedy. See our 
“ Official Notices this week for particulars. 


Sunderland.—December 30th. 'The Corporation wants 
tenders for the supply of three 125-kw. direct current high speed 
steam dynamos, 460 volts. Borough electrical engineer, Mr. J. Е. C. 
Snell. See our “ Official Notices " for particulars. 


CLOSED. 


Hampstead.—At the last Vestry meeting, on the recom- 
agreed to accept the 
estimates of the following firms for the supply of plant in connection 
with the West End Lane and Mill Lane arc lightiog scheme:—For 
arc lamps and switches, Mesars Crompton & Co.; alternating lamps 
and switches, the Reason Manufacturing Co., Limited; arc lamp 
posts, Mr. J. Kershaw; street boxes and cast-iron pipes, Messrs. 
as 55 ; and arc lighting cable, rubber insulation, Messrs. W. T. 
over & Co. 


Shorediteh.—The Vestry on Tuesday resolved to accept 
the quotation of the British Insulated Wire Company to supply and 
lay conduits in the Haggerston District at а cost of 10s. 8d. per yard. 


FORTHCOMING EVENTS. 


Monday, December 12tb.—At 8 p.m. Society of Arts. Acetylene,” 
by Prof. Vivian B. Lewes. Four lectures. .Oantor 
Lecture IV.—The combustion of acetylene; acetylene 
burners; smoking and carbonising of burners; burners 
for heating ; acetylene for gas engines ; diluted acetylene 
and its applications. 


Wednesday, December 14th.—At 7.30 p.m. The Institution of Elec- 
trical Engineers (Students' Section), in the Library of 
the Iostitution. Paper on Notes on Electric Light 
Installations, by Е. W. Purse, Student. 
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DINNER OF THE INSTITUTION 
TRICAL ENGINEERS. 


OF ELEC- 


Tue tenth annual dinner of the Institution was held at the 
Hotel Cecil on Wednesday evening, Mr. J. Wilson Swan, the 
President, in the chair. Among the guests were the Right 
Hon. the Earl of Dandonald, the Right Hon. the Earl of 
Lichfield, the Right Hon. Lord Monkswell, the Right Hon. 
G. Shaw-Lefevre. Sir Richard Webster. Q. C., General Sir R. 
Harrison, Mr. W. H. Preece, C. B., Admiral Sir W. J. L. 
Wharton, Sir J. Crichton Brown, F. R. S, Sir Courtenay 
Boyle, and Sir E. Frankland. 

After the usual loyal toasts had been duly honoured, Sir 
Richard Webster rose to propose the toast of the evening, 
the “ Institution of Electrical Engineers.” He said this year 
had robbed the Institution of two great lights, Latimer 
Clark and Dr. Jobn Hopkinson. He looked upon the 
Institution as the embodiment of the most extraordinary 
development of science of the Victorian era. It was true to 
say that the developments of electricity were practically 
taking place during the 60 years of Her Majesty's reign. 
He referred to the pioneers ot land and submarine tele- 
graphy, men who were discoverers in an unerplored and 
track less forest who had cleared away enormous difficulties. 
The present electrical engineer he considered the most 
powerful factor in modern scientific work. In coupling one 
name with the toast, he held that no man could more 
worthily represent the Institution than Mr. J. Wilson Swan. 
He (the speaker) had been associated with Mr. Swan, and 
had learned to appreciate the marvellous acumen he brought 
to bear upon his discoveries. 

The President, in responding, said if electrical engineering 
was not an ancient art, he thought it was a little older than 
the statement of Sir Richard Webster implied. That was 
impreseed on his mind by the rhyme which he learned from 
an old sailor 60 years ago :— 

With spark that he caught from the skies 
He displayed the unparalleled wonder, 
And saw with delight and surprise 
That a rod could protect us from thunder. 

Electrical engineering then referred to was of a negative 
kind, preventing it from doing mischief. The difference 
between the time of Franklin and our day was that, instead 
of merely preventing it from doing mischief, electricity of 
Victorian times had been brought into subjection, and had 
been made a useful, obedient, and profitable servant. The 
Institution had been founded when the first great applica- 
tion of electricity was undertaken—telegraphy. It had, 
however, adapted itself to the wants of the times, and kept 
in the van of progress. It had twice changed its name, and 
twice modified its rules. They could congratulate themselves 
upon its present position; its revenue was increasing, their 
finances were sound, and they made both ends meet. In 
course of time there would be a local habitation which they 
could call their own. Referring to the statistical side of 
electricity, they could count their tramways by thousands of 
miles, their horse-power by hundreds of thousands, and their 
incandescent lamps by tens of millions. In concluding, the 
president made touching reference to the deaths of Mr. 
Latimer Clark and Dr. John Hopkinson. 

Rear-Admiral Sir W. J. L. Wharton, in responding for 
the Navy, said the service with which he was associated 
occupied a very different position to-day to that of some 
years ago. Electricity might claim a considerable share in 
that improvement, for electricity was no more at home than 
on board ship. General Sir Richard Harrison, on behalf of 
the Army, referred co the Army Telegraph Corpe, which he 
described as the finest in the world; it went all over the 
world, and did ite duties well. They in the Army were obliged 
to the Institution for organising its electrical corpe, and wished 
it success. Mr. R. E. Crompton, commanding officer of the 
Electrical! Engineers Volunteers, said that a great duty 
developed upon the corps in carrying out the work of their 
late commanding officer. He would not have the slightest 
difficulty in filling up the ranks to-morrow, but they must fill 
them with the right men. 

Sir James Crichton Brown, iu proposing the toast of 
“ Science,” said that electrical engineers were not infected 
with pessimism. They had conferred great benefits upon 
humanity, and would no doubt do more; he coupled 


Mr. Preece’s name with the toast, who had done much to 
кошо human intercourse, and also that of Prof. Ramsay. 

. Preece, in responding, said that the greatest civiliser 
was the engineer, first by the telegraph and then the railway. 
Prof. Ramsay, in responding, pointed out the importance of 
research and teaching going hand in hand. 

Major-General Webber, in submitting the toast of the 
** Guests,” referred to the number of industries with which 
the Institution was in touch. The Hon. G. J. Shaw- 
Lefevre and the Hon. W. P. Reeves briefly responded, 
aud some time afterwards the proceedings terminated. 


„.. E 


NOTES. 


More Tesla Marvels, —The New York Herald of 
November 13th contains a sensational article on Tesla’s 
recent inventions in wireless transmission of power. The 
article is full of inaccuracies evolved from the unscientific 
imagination of the reporter. Here are some of the gems :— 
Speaking of Tesla’s new generator, it is said: With a 
machine creating a pressure of millions of volta, Tesla lashes 
the vast ocean of electricity of the earth into a cyclonic 
storm. Instantly the waves s in all directions through 
the universe of matter.” By this we are led to believe that 
Tesla transmit: power by means of electric waves. This 
may, as a matter of fact, be true, but, nevertheless, Tesla 
expressly repudiates this mode of transmission in his specifi- 
cation. A description, with an illustration, is given of 
Tesla’s new torpedo bost, which, however, appears to be 
merely controlled from the shore by Tesla currents. The 
mo: ive power is an old-fashioned battery of accumulators on 
board. Moreover, the controlling is not done by the new Tesla 
current, but by a species of Marconi telegraphy. At least, 
there is a coherer on board the boat, and this is affected 
by electric waves sent by an oscillator “ which may be tucked 
away in one’s pocket like a cigarette case.” Since the gene- 
rator of Tesla’s high pressure air-piercing currents contains 50 
miles of wires, it is not very suitable for carrying in the 
pocket. On turning a little crank, the generator gives forth 
two waves at each half-turn. The effect of these is like 
that of the vibrations produced by the voice in a telephone. 
On the vessel to be controlled is a broken electric circuit, 
loose metallic particles of a metallic oxide being at the point 
of separation.” By means of the coherer, which is evidently 
what the reporter is describing, electric circuits are closed on 
board the torpedo boat, which control the rudder and the 
battery which furnishes the motive power. We imagine 
Tesla is not the first to propose the application of electric 
wave telegraphy to control the movements of an electric 
torpedo boat. 


Lighting by Atmospheric VV W. A. 
Eddy, of Bayonne, N. J., according to the New York World 
of November 20th, professes his ability to light New York 
by atmospheric electricity. His modus operandi, as far as 
we can make it out from the somewhat vague and sensational 
acoount published by our contemporary, is to suspend a 
collector, consisting of a sheet of tinfoil, by means of kites, 
at a considerable height in the air. In one experiment 
described the height was 1,800 feet. A thin copper wire 
looped to the kite cable brings the current to the interior 
coating of a Leyden jar, between which and the outer coat- 
ing а stream of sparks pass, which forms the source of light. 
A rod of carbon may be used to intensify the effect. Mr. 
Eddy has found that the height to which he has to send his 
collector, in order to get the necessary discharge, depends 
greatly on the humidity of the atmosphere as measured by the 
wet and dry thermometers at the surface of the ground; the 
drier the air, the higher must the collector be suspended. 
Very thin copper wire (080) was used, and even less than 
this size can be employed. Mr. Eddy found that 
India-rubber gloves were not a protection against the high 
tension sparks drawn from the clouds, and experimenters 
would do well to remember the fatal results of some of the 
early experiments in this direction. Mr. Eddy fourd that 
the safest plan was to wind his kite cable on a barrel of dry 
wood. But why not adopt the eusier method of employing 
eddy currents. 


872 


THE ELECTRICAL REVIEW.  [Vol43. No. 1,098, Оровивив 9, 1898. 


The Copper Market.— With reference to our note of a 
fortnight ago upon the rapid advance in the price of refined 
copper (see ELECTRICAL RrvrEW, November 21st), the last 
statement of Messrs. R. H. Merton and Co. shows that the 

rice is still rising, the increase for the 15 rs ending 

ovember 30th last having been equal to 78. 6d. per ton. 
The prices of G.M.B.'s at the latter date was £56 28. 6d. per 
ton, as compared with £48 28. 6d. on November 30th, 1895, 
and £48 only 12 months ago. The rise has, however, 
had the effect, we predicted in our last note of increasing the 
shipments from foreign countries to Europe, and the stock 
of copper in English and French ports, and afloat thereto, 
has increased by 987 tons during the last 15 daya, the total 
now being 26,897 tons. For the month ending Novem- 
ber 30th the total supplies were 20,240 tons, and the total 
deliveries 19,241 tons; while for the 11 months of this 
year the total supplies have been 208,253 tons, as against 
218,811 tons delivered. The figures for the corresponding 
11 months of 1897 were 203, 332 tons and 205,168 tons 
respectively, so that the increase in the consumption of 
copper in Europe in 1898 has not been so marked as one 
would have expected from the active demand. Cable manu- 
facturers and otters using large amounts of copper for 
electrical purposes will require to watch the market carefully 
before covering their requirements for the coming year. Our 
own impression is that the present high prices of copper will 
not be maintained during 1899. 


Bearing Stresses.— During a recent discussion of the 
Engineers 
gested an idea for calculating bearings. Apart from differ- 
ences of materials and continuity, and constancy or 
otherwise of the motion and pressure, which conditions 
could probably be met by a coefficient, there remains the 
weight per unit area and the speed of rubbing. It is sug- 
gested that the unit pressure in pounds and the velocity 
should be multiplied to give a product somewhat confusingly 
termed *foot-pounds." But this product varies so much 
when taken from different satisfactory bearings, that it is 
clear both factors must not come into the equation on even 
terms. Speed may increase but does not demand an equal 
prope ionate decrease of pressure. Thus main shafts may 

given a maximum product of 50,000, but crank pins may 
go as high as 200,000, which is due to greater movement 
and less constant pressure. Such a rule might be worked 
out that would be useful as a guide, though it could not be 
made rigid. 16 can never be known under what conditions 
a machine may have to work, so that there can be no fixed 
rule. In many cases a maker must provide for where his 
experience tells bim conditions are unusually bad. 


A Steam Boiler Furnace.—Mr. William Kent, of 
Passau, New Jersey, has designed a furnace particularly for 
steam boilers of the water-tube type, which use bituminous 
coal or other fuel containing a large quantity of tarry or 
gaseous matter, and which in burning distils a oak шош 
of combustible gases. Trade and Industry says that in the 
operation of this furnace with ordinary grates and with 
bituminous coal or other gaseous fuel the alternate method of 
feeding coal is preferred—that is, the fresh coal is spread 
alternately on the right and left sides of the grate, an 
interval of some minutes of time elapsing between the feed- 
ing on the right and on the left sides. Immediately after 
fresh coal is put on one side of the furnace dense smoky 
gases arise from it, which in the usual boiler-setting 
would pass out of the chimney unburned, since in the 
ordinary setting there is nc means provided for mixing with 
them an abundant supply of highly heated air; but in this 
furnace such air is supplied through the bed of partially 
burned and very hot coal and coke on the other side of the 
grate. When automatic or mechanical stokers are used of 
the type which causes the coal to gradually move from the 
front of the furnace to the rear, dense smoky gas arises from 
the front portion and clear hot gas with an excess of air 
from the rear portion. In the ordinary setting of a water- 
tube boiler when such stokers are used, the two currente, 
one of smoky and the other of clear gas, pass directly 
upward into the gas passage through the tubes and do not 
become mixed until they have been cooled by the heating 
surfaces of the boiler below the temperature of ignition. 


Club of Philadelphia, опе of the speakers sug- © 


Galvanometers and Magnetic Dip,—Mr. A. P. Trotter, 
the саре Government electrician, writing to Nature from 
Cape Town on November 9th, says that while the variation 
of magnetic dip in Europe (from abont 71? in Aberdeen to 
58° in Rome) probably gives little, if any, trouble to users 
of compasses and portable horizontal galvanometers with 
pivoted needles, the dip of about 58? ѓо the south at the 
Cape is sufficient to disturb seriously such instruments. “I 
have seen several galvanometers which were useless until re- 
adjusted; these, having been sent out by makers of high 
reputation, were thought to have received damage on the 
voyage. I learn that it isa matter of routine in the Post 
Office to correct all new instruments for dip. Small pocket 
compasses are not appreciably affected, because the centre of 
gravity of rp needle is generally well aaa the point of 
support, and prismatic com B eso у, on account 
of the weight of the cand” ш 8 could easily 
arrange a small magnetic field in their testing rooms, with a 
dip to the south of about 60°, in which to adjust instruments 
intended for the Cape or Australia.“ 


An Improved Dynamo for Three-Wire Circuits.— 
Up to a few years ago the three-wire system was employed in 
all large isolated plants and small low tension stations by 
reason of the large saving in copper over the two-wire 
system. It was found, however, says the Electrical World, 
that where the all-day load was less than the capacity of two 
of the standard units employed, the losses in operating the 
small or lightly loaded machines offset the saving in copper 
at full load. Therefore, in most plants recently installed the 
simple two-wire system has been adopted, and many small 
stations are now using this system with 250-volt lamps, 
although the higher price of such lamps and their lower 
efficiency largely offscts the saving in copper. Several 
methods have been devised for supplying a three-wire system 
from a single machine, with small motor-generators to 
balance the system, a few machines having been built with 
double armature windings and two commutators All 
of these methods, however, have been more or less com- 
plicated, and none will operate when the system is 
considerably out of balance. There has lately been 
placed on the market a machine that, it is claimed, 
will supply а three-wire system and maintain the voltage 
with any distribution of load. It is of the usual multipolar 
construction, with single armature winding, single commu- 
tator, &c. It differs from ordinary machines only in the 
manner of exciting the fields, which is a modification of the 
multi-circuit system developed by Mr. Rushmore in his 
multi-voltage dynamos, motor dynamos and multi-circuit arc 
machine. There is now running at the Rushmore works, 
in Jersey Ойу, a 80-kw. machine supplying а three-wire 
system that fulfils all the conditions of two 110-volt 
machines in series. It will deliver its entire output at 220 
volta, or at 110 volts, and one side may be loaded to 75 per 
cent. of the total kilowatt capacity of the machine without 
loss in efficiency and without interference with the other 
side, which may or may not be loaded. The brushes are 
fixed, and there is no sparking with any distribution of load. 
One side of the system may be kept constant at any voltage, 
and the other raised or lowered to any extent without the 
least interference, | 


Forthcoming Action.—We understand that there will 
shortly be heard in the Law Courts an action which has been 
brought by Mr, G. E. Heyl Dia against Messrs. W. T. 
Glover & Co., Limited. Mr. Heyl Dia seeks to recover 
damages for alleged wrongful determination of an agree - 
ment whereby he was employed as superintendent engineer 
of the company for a period of five years, and makes 
other claims with reference to his invention of the insu- 
lating material known as Diatrine, the sole right to 
which is claimed by the company. 


Presentation.—On Friday last, Mr. A. T. Cummins was 
the recipient of a handsome * Tantalus Liqueur Cabinet 
on the occasion of his resigning the position of chief assis- 
tant engineer at the Leyton electricity works. The presen- 
tation was made at the works by Mr. H. C. Bishop, chief 
engineer, on behalf of the engineers and staff. 
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Influence of X Rays on the Luminosity of Gases, 
—When a tube containing gas, at low pressure, is exposed to 
electrical oscillations, it becomes luminous when the pressure 
is reduced sufficiently, but if exposed also to the influence of X 
rays the pressure at which luminosity occurs is increased. 
This effect of the rays was recently examined quantitatively, 
and the sub-joined table gives the pressure at which the gas 
becomes lnminous—(I.) by the oscillations alone; (IL) by 
the simultaneous action of X rays; (III.) gives the percentage 
increase :— 


Molecular weight. | I. II. i III. 
i — d 

Hydrogen m zas 2| 71 mm. | 94 mm. 324 
Oxygen PM "E ue “Чё pL us 63 „ | 33 3 
Methylic alcohol ... e. 32 175 „ 275 „ 571 
Ethyhc alcohol  ..  .. 46; 165 „ 28 „ 575 
Ethylic ethor aes .. 7414 „ 24 4; 64 3 
Chloroform ... i . 119 10 „ 18 „ 800 


The inflaence of the X rays increases with the molecular 
weight and molecular complexity of the gas. Alexander de 
Hemptinne, writing in the Zeitschrift fiir Physikalische 
Chemie, 1898, No. 26, p. 165, says that he does not consider 
the effect to be due to decomposition into atoms, or ions, 
and advances, with reserve, the hypothesis that a certain 
mobility is im to the ether by the rays, and this causes 
acceleration of the intramolecular oscillations, and hence, 
under the influence of the electrical oscillations, causes 
dissociation of some molecules, and brings about a multitude 
of minute discharges from molecule to molecule. As the 
luminous gas in а vacuum tube has conducting properties, 
the author considers it ible that it also, like metals, 
would absorb the X rays, [ешеш show that this was 
not the case, the luminons tube being as transparent in this 
respect ав а non-luminous tube. 


Northampton Institute.—To-night from 7 to 11 p.m. 
the first annual members’ and students’ conversazione and 
exhibition will be held at the above institute. There will 
be various lecturettes in the course of the evening, includ- 
ing one by Dr. Mullineux Walmsley on “ Wireless 
Telegrapby.” There will be telephones connected to the 
theatres, swimming and other displays, and a programme 
of musical selections will be performed by Madame Sopbie 
Davies’ mandoline band. Exhibitions in the various 


laboratories and workshops will also form part of the pro- 


ceedings. 


Lectures.—A course of free lectures on “ Magnetism and 
Electricity at Rest,” fully illustrated with experimenta, is 
now being given every Thursday evening, at 8 p.m., by Mr. 
J. W. Waghorn, D. So. (London), in the Society of Friends’ 
Mission Hall, Roscoe Street, Bunhill Row, E.C. "These 
lectures are promoted by the St. Luke's parochial charities, 
in conjunction with the London Society for the Extension 
of University Teaching. 


Electrolytic Effects at Dayton.—New York Electricity 
states that a curious state of things was observed in investi- 
gating the electrolysis of water-pipes in Dayton, O.; 
it was found that stones and pebbles near the pipes 
ID some cases seem to have been electroplated with the 
metal of the pipe, а circumstance which one of the experta 
believes has never been observed before. 


The Royal Society.—Among the papers down for 
reading yesterday afternoon was one by Mr. S. R. Roget on 
1 of Prolonged Heating on the Magnetio Properties of 

ron.“ 


Appointment.— Mr. Thomas Mackenzie, district manager 
of the National Telephone Company at Inverness, bas been 
appointed manager of the Mid-Lanark district, with his 
heacquarters at Hamilton. Не will be succeeded in Inver- 
ness by Мг, Rodger, district manager, Вагі. 


Blackpool Tramways.—It is stated that the Blackpool 
Ccuncil bas stopped work on the conversion of the conduit 
tram system to the overhead trolley until the General Pur- 
poses Committee has been able to go further into alternative 
methods. The Council is influenced by the financial success 
of the conduit at New York, 


The Waterloo and City Again.—It is stated that last 
Monday morning another breakdown occurred on the 
Waterloo and City Railway, with the result that for some 
time only one line of metals could be used. 


Appointment Vacant.—The Hall Electric Lighting 
Committee wants a mains superintendent at £120 per annum. 
See our “ Official Notioes.” 


Portraiture,—Our contemporary, the Machinery Market, 
every month makes a strong feature of the nal element, 
and gives & separate sheet, photograph of the subject of ita 
opening article. The December issue gives the place of 
honour to Мг. W. Н. Patchell, A. M. I. C. E,, &c., the engineer- 
in-chief to the Oharing Oross and Strand Electricity Supply 
Comp wy. | 


Scholarships.— The following is a list of scholarships 
awarded in connection with the present Session, 1898-99, of 
the Central Technical College, Exhibition Road :—Cloth- 
workers’ Scholarship, £60 a year, to A. J. Cook; Mitchell 
Scholarship, £50 a year, to R. H. Collins ; John Samuel 
Scholarship, £30 and free education, to Е. О. Houn:field ; 
Institute's Free Studentships to R. Н. Buckie, A. W. Harrold, 
and W. Н.Р. Brounger. 


Personal.—We understand that the technical editorship 
: Trade Unionist i$ being taken over by Mr. W. G. 
on 


—ÀÓ——ÓM: 


NEW COMPANIES REGISTERED. 


Doulton & Co., Limited (59,718).— This compeny was 
registered on November 29th, with a capital of £750,000 in £1 share 
(350,000 £5 per cent. cumulated preference), to acquire the business 
carried on as “ Doulton & Co.," at Lambeth, Rowley Regie, Buralem, 
Bt. Helene, Smethwick, Paisley, Paris, Liverpool, Manchester, 
Birmingham and Glasgow, toadopt an agreement with H. L. Doulton, 
and to mauufacture, sell, and deal in Doulton ware, Lambeth-faience, 
plain and art stoneware, earthenware, china, fire-clay, bricks, tiles, 
electrical and art pottery, glass, &c. The first subscribers (each with 
one share) are:—H. L. Doulton, and В. D. Doulton, High Street, 
Lambeth, potters; B. Hannen, 4, Pembridge Plaee, W., gentleman ; 
W. A. Turnbull, J.P., Oaklands, Hildenborough, Tonbridge; Mrs. 
J. M. Doulton, Bowling Green House, Patney Heath; Mrs. 8. L. 
Hooper, The Knoll, Patney; Miss K. D. Doulton, 38, Hyde Park 
Gate, 8.W. The first directors (to number not less than three nor 
more than seven) are Henry L. Doulton, Ronald D. Doulton, 
Benjamin Hannen and Wm. A. Turnbull; qualification, £100; re- 
muneration, £400 each per annum, with £500 for the chairman. 


Electric Automebile Syndicate, Limited (59,714).— 
This company was registered on November 29th, with a capital of 
£900 in £10 shares, to acquire, own, and work certain patents and 
rights, and to manufacture, sell, and deal in electric vehicles, motors, 
machinery, &c. The first subscribers (each with one share) are:— 
Herbert E. Cohen, 2 and 8, John Bright Street, Birmingham, India- 
rubber manufacturer; Harry Richardson, Bt. Ermine, Westminster, 
director ; Albert Brown and Frederic Brown, 28 to 30, Great Eastern 
Btreet, E.O., merchants; Edward A. Cohen, 172, Sutherland Avenue, 
Maida Vale, W., meronant ; J. 8. Blanckensee, 68, Priory Road, N. W., 
gentleman; Joseph B. Simmons, 7, Taviton Street, Gordon Square, 
W. O., costumier. Registered without articles of association. R-gis- 
tered ссе, 1, St. Swithin’s Lane, Е.О. 


Hiram s. Maxim Electrical Corporation, Limited 
(59,728).—This company was registered on November 30th, with a 
capitai cf £250,000 m £1 shares, to adopt an agreement with the 
Hiram 8. Maxim Electric Lighting and Engineering (Pioneer) Syndi- 
cate, Limited, to acquire an invention as applied to electric lighting 
by H. 8. Maxim, and to carry on the business of electricians, elec- 
trical engineers, electrical apparatus manufacturers, suppliers of 
electricity, &s. The first subscribers (each with one share) are :— 
M. E. Williams and G. Neville, Winch ster House, Б.О, solicitors ; 
J. де Meray, 1, Rutlaud Gate, Hyde Park, gentleman; M. Devenish, 
7, Cavendish Place, W., gentleman; G. Terrell, 8, Ooptball Court, 
E G., solicitor; F. A. Eoglisb, Addington Park, Surrey, gentleman; 
А. Н. English, Warnford Court, E.C., gentleman. The first directors 
(to number not less than two nor more than seven) are to be ncminated 
by the subecribers; qualification, £500; remuneration, £250 each per 
annum, and £500 for the chairman. 


Telephone Constraction Company, Limited (59,742). 
bis company was 1egistered. on December 1st, with a capital of 
£20,000 in £1 shares, to enter into an agreement, dated November 
28th, between George Hooper, of the one part, and David O. Roberts 
(on behalf of the company) of the other part, to establish, work, 
manage, control, and regulate telephone exchanges and electric light 
works, and to carry on the business of a telephone, telegraph and 
electric light, heat and power supply company. The first subscribers 
(each with one share) are: — Louis Schramm, Evelyn, Belgrade, 
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Hampton-on-Thames, electrical engineer; William G. H. Monypenny, 
Hadlow, Tonbridge, gentleman; Robert Curzon, 14, Grafton Street, 
W., gentleman; George Hcoper, 21, Lincoln Road, East Finchley, 
gentleman; James H. Steinbardt, 23, Paget Road, Stamford Hill, 
agent; James A. Brymer, 20, Maclise Road, Kensington, W., merchant; 
and James Phillips, 148, Great Dover Street, B.E , clerk. The first 
directors (to number not lers than four nor more than seven) are to 
be nominated by the subscribers; qualification, £100; remuneration 
as the company may decide. Registered сое, 17, Gracechurch 
Street, Е.С. 


8. M. Van Hinden Electrical Company, Limited 
(59,746).— This company was registered on December 2nd, with а 
capital of £1.000 in £1 sbares, to enter into an agreement with 
Solomon J. Van Hinden, and to carry on at Liverpool and else- 
where the business of electrical and mechanical engineers, electricians, 
electrical apparatas manufacturers, suppliers of electricity, mer- 
chants, concessionaires, patentees, financial agents, &. The first 
subscribers (each with one share) are :—Alfred J. Vickary, 46, Lidder- 
dale Rosd, Liverpool, merchant ; Solomon M. Van Hinden, 3, Lord 
Street, Liverpool, agent; Jobn Beynon, 34, Devonshire Road, Forest 
Hill, S.E., book-keeper; Miss Gertrude Vickary, 50, Alderson Road, 
Liverpool; Isaac Gorfunkle, 50. Stanley Road, Bootle, furnisher ; 
Wolfe Gorfunkle, 209, Great Homer Street. Liverpool, furnisher; 
and Mrs, Elisabeth Vickary, 46, Lidderdale Road, Liverpool. The 
first directors (to number not less than two nor more than five) are 
Alfred J. Vickary and Solomon M. Van Hinden; qualification, £100; 
remuneration, £100 each per annum. 


British Sehuekert Electrical Company. Limited 
(59,762).—This company was registered on December 3rd, with а 
capital of £200,000 in £10 shares, to carry on in Great Brifain, her 
Colonies, and dependencies the business of electrical and general 
engineers, suppliers of electricity, electrical contractors, electrical 
apparatus manufacturers, mechanicians, cable and wire manufacturers, 
copper smelters, &. The first subscribers (each with one share) are :— 
Н. Alderson, 6, Hyde Park Street, W, major-general; P. А. Mac- 
mahon, 52, Shaftesbury Avenue, W., major (retired); Е. Manuelle, 57, 
Gracechurch Street, E.O., merchant; E. Kraftmeier, 54, Parliament 
Street, B. W., mansging director of a company; F. T. Eggers, 11, 
Portland Place, W., gentleman; H. E. Golding, 99, Cannon Street, 
E.O., solicitor; H. J. O. Wells, 14, Minster Road, West Hampstead, 
clerk. The number of the directors is not to be less tban three nor 
more than eleven. The first are Major-General Sir Henry Alder- 
son, A. Hassler, Percy A. Macmahon, Edward Kraftmeier, Frederic 
Manuelle, and F. T. Eggers (managing director); qualification, £200 ; 
remuneration, 1] per cent. each cn all profits, after the payment cf a 
4 per cent, dividend on the ordinary shares. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Alderley Edge and Wilmslow Electric Supply, 
Limited (47,663).—This company's return for 1897 was filed on 
September 28th. The capital is £30,000 in £1 shares; 7 shares have 
been taken up, and 2s. 6d. per share bas been called, 7s. 6d. has been 
paid, and 10s. is in arrears. 


Monte Video Telephone Company, Limited (27,208). 
—This company's annual return was filed on November 14th. The 
capitalis £160,000 in £1 shares (87,000 preference); 84,000 prefer- 
ence and 71.000 ordinary shares have been taken up and are con- 
sidered as fully paid. 


Harry W. Cox, Limited (57,708).—This company’s 
statutory return was filed on October 18th, when 1,505 shares were 
taken up out of a capital of £2,000 in £1 shares. Three shares have 
2s. 6d. share cousidered as paid, and £1 per share has been called 
and paid on 1,502 shares. 


Wireless Telegraph and Signal Company, Limited 
(53,403).—This company's annual return was filed on October 28th, 
when the capital of £100,000 in £1 shares was fully taken up ; 60,000 
shares are considered as paid, and £40,000 bas been paid on the 
others. The capital has since been raised to £200,000, 


Venezuela Telephone and Electrical Appliances 
Company, Limited (31, 905).— This company’s annnal return was 
filed on November 19th. The capitalis £85,000 in 70,000 shares of 
£1 each, and 1,500 shares of £10 each. All the former and 860 of the 
latter bave been taken up, and 56,506 £1 shares are considered as paid. 
The fall amount has been called on the rest, and £22,094 has n 


paid. 


CITY NOTES. 


London? Electric Cab Company. 


Мв. Н. H. Мотллкев (chairman) presided over a general meeting of 
the shareholders of the London Electric Cab Company, held on 
Monday at the Westminster Palace Hotel, and in moving the adoption 
of the report, said the reuson the meeting had not been called at an 
earlier date was that the board might present the result of a full 


greatest caution. Nothing would have been П 
in band а large number of cabs; but in a new indu like that, 
they would have found themselves in an awkward to have 
spent all their capital, and then not have perfect cabs. 
They commenced by building 12 cabs; but although these 
cabs were praised sky high both by the and scientific 
88, they who were bebind the scenes knew they were not perfect 
or their requirements. Some of those cabs were altered, and they 
built some new ones, until they had 24 in use. The public caught 
on,” and the cabe were in enormous demand, and they were used 
probably more than any bansom with two horses in on. Those 
cabs were a great improvement, but still they were not satisfied. 
They started a system of entering every com t and every break- 
down whatever, and the number of those breakdowns and complaints 
at the time made them all very unhappy, and they went to the 
bottom of each complaint and localised them, and they found they 
arose from five different causes. It would not be polioy to go too 
minutely into what those causes were, but four of them were 
mechanical or electrical, and the fifth, which was one of the most 
serious, was the rubber tyres. The result of their energy in 
those complaints was, that they did not now have one-fiftieth of the 
complaints and troubles that they were baving. They had gua- 
ranteed the drivers for any loss they might sustain owing to 
breakdowns, and although they treated that guarantee in 
а most liberal spirit it was not now costing on an average 140. 
vehicle per day. There was no doubt that no vehicle in Lon 
would satisfy the public in these days unless it was fitted with 
India- rubber tyres. He recently heard it said by a gentleman on the 
Continent, who was a large manufacturer of motor carriages, that he 
was convinced the success of motor carriages in the future depended, 
not on the accumulators or on the motors, but on the possibility of 
obtaining & rubber tyre which would support the severe strain He 
(the chairman) agreed to a large extent with that opinion, for be 
must admit that a great part of their loss had been in connection with 
rubber tyres. Shareholders might reasonably complain that this 
ought to have been realised when the company was formed. Unfor- 
tunately, however, they had not had the experience of running 50 
miles a day regularly to go on, and he did not think that there was a 
man living, whatever his knowledge of tyres might have been, who 
would have realised what they had since found out, viz, the 
enormous difference in the wear of the rubber tyre of an electrical 
motor carriage compared with that of a horse-driven vehicle. First, 
there was the wear owing to the enormous weight ; secondly, there 
was the “creeping” of the tyre caused by the vehicle being propelled 
by the friction; and thirdly, there was the question of the aidan of 
the rubber in order to prevent skidding. Of course, there had been 
lenty of motor carriages built previous to their establishment, 
баш several very successful electrical carriages made under their 
te, bat no motor carriages except their own, before or since, had 
ranning regularly 50 miles a day, which showed up the weak 
points, such as in the tyres, which no amount of foresight could have 
prevented. They experimented with six or seven different sorte with 
more or less success, and he thought they bad now hit upon one which 
could get over their troubles. The makers also seemed confident 
about it, as they proposed to guarantee their durability for nine 
months. Their cabe made slightly more noise than at first, and that 
was owing to the chain that they bad had to substitute for the one 
they employed at first. At their inangural meeting, Mr. Preece con- 
gratulated them particularly on the chain they were then using, but 
they found afterwards that it would not stand the severe strain of 
regular use, and so they had had to substitute the present one. They 
had also had considerable trouble with their drivers. They did not 
wish to be unreasonable with the drivers, but at the ваше time they 
had the interests of the shareholders to consider. They bad had 
three strikes, but he was pleased now to say that things were on a 
friendly footing, and that neither side had any grievance against the 
other. АЦ the drivers were now paying the full Asquith award 
without any reduction. The intention of the directors was in the 
future to do all шоу could to develop the private line trade, which 
they believed would be more profitable by saving wear and tear and the 
Bcotland Yard license, and from which they would also obtain a slightly 
increased price. They had some customers—for example, Prinoe Henry 
of Orleans— who much preferred their cabs to any form of horse-drivea 
vehicle, and who were willing to hire them for extended periods. 
They confidently believed that there were many others who woald 
also be glad to do so as soon as i£ was known that the company was 
in a position to supply them. They had at least shown a 
practical result in the motor industry than the whole of the otber 
motor companies, although their capital was small in comparieon to 
some of them. It had been said that their cabs should have been 
built differently in every respect, but he would point out that a com- 
pany had been started in Paris which were giving the same vebicle, 
uilt under the same pattern as they had. Tney had heard a great 
deal about the French being the pioneers of the motor industry; but 
as far as electrical vehicles were concerned, they absolutely copied 
that company. They had also bad trouble with the electric current 
and the accumulators. They started with contracts with the London 
Electric Supply Corporation forcurrent,and with the Electrical Power 
Storage Company for celle. The contracts were drawn up with the 
greatest care, and, to judge from their length and the amount of 
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argument, one would have thought that every possible contingency 
bad been provided for. But electricity and accumulators were things 
which were not amenable to contracts, and, as they knew, the unfore- 
seen always yer He considered that they had been unfairly 
treated by the London Electric Sapply Corporation. Possibly they 
might have beaten the corporation if they had had a law sait, but it 
would hava been a very big one. However, they had terminated 
their agreement with them, and had laid down plant for manufac- 
turing theie own electricity. That plant bad been in working order 
for a month, and appeared to be extremely satisfactory. Their elec- 
tricity now was not costing them a quarter of the amount which it 
was y costing them before. Не said actually costing them 
because, when they took into consideration loss from the cells stand - 
ing idle, &c., the actual cost was ven different from the nominal 
eost. Had they from the start obtained their electricity as 
now, the loss stated in the balance-sheet would have been 
very different. In order to use the electricity of the 
London Electric Supply Oorporation, they had to go to a 
large expense to purchase motor generators, but he was pleased 
to tell them that through the good offices of their consulting engineer 
they had beer able to get rid of them withont loss. With 
regard to accumulators, the Electrical Power Storage Company 
had given them an immense amount of trouble in the past, bat they 
had now practically settled on a contract which they believed would 
ve much more satisfactory to both parties. Another scheme had 
occupying the earnest attention of the directors, and that was, 
not to purchase апу more accumulators, but to hire them, and that, he 
thought, would come about. Не could assure them, however, that 
accumulators would not prove a barrier to their success, which so 
many people confidently predicted when they first formed. They 
had purchased a piece of land adjoiniog their premises in Queen 
Street, and there they were erecting suitable premises. They had 
now realised that the day of experiments had gone by, and that the 
undertaking now being a commercial one, a manager must be 
appointed, and that such must have & very considerable 
knowledge of electricity. They had appointed Mr. J. Grice Statter, 
who, he believed, would do а grea‘ deal for the company. Proceeding 
to deal with the balance-sheet, the chairman said that of the autho- 
rised capital of £150,000, £75,000 was subscribed, and in respect to 
the last issue, they issued the capital at a premium of 2s. 6d. He 
knew opinions were divided as to the advisability of that premium, 
but at the time the cabs were in enormous demand, and they could 
have en een & hundred tímes as many if they had had them, and 
they did not think new shareholders ought to have come in on the 
same terms as the old ones. Their new cabs were now nearly all 
completed, and would all beat work by the middle of January. It 
was pp very sbortly to make an issue of debentures, and 
they eved that £12,000 would be amply sufficient; but in 
order to be on the safe side, the £12,000 would be part of 
an issue of £15,000, which would be recommended to be 
issued at a future period if required. The loss stated in the balance- 
sheet of £6,207 15s. 6d., although stated as a trading loss, must not be 
looked upon quite in that light. The balance-aheet covered a period 
of 20 months, and the loss in connection with construction experi- 
ments occurred daring that time. Noone deplored that loss more 
than the directors. They believed the statements made in the pro- 
spectus would be realised, but they had not the knowledge they had 
now. Their cabs had run nearly 200,000 miles, and nothing 
approaching that bad ever been done before with accumulators. The 
experience had cost them a good deal, bat it would prove a valuable 
asset. Не was as certain now as when the company was started that 
electrical traction was the future motive power for trade vehicles in 
London. He thought they might congratulate themselves on the end 
of their troubles. Their expenses were enormously reduced and 
experience bad taught them what was really required, and they con- 
fidently believed that when they met the shareholders next year they 
would be able to show a far more satiafactory result. 

Tbe Hon. RzcrsArLp BRouGHAM seconded the motion, and said 
that the experience they had obtained was, on the whole, not dearly 
bought. They made inquiries of all the experts, but they found that 
they really knew nothing aboutit. They had had absolutely to find 
ont everything they had tried. They thought they were doing & very 
clever thing when they made the agreement with the London Elec- 
tric Supply Corporation, but in the end they had had to put down 
their own plant, and they saved £50 а week. Now things were on э 
different footing, and he believed next year they would have a very 
different tale to tell. 

Mr. num characterised the report as the most disappointing he 
hai ever seen. For nearly two years the sharoholdere had received 
nothing to show how the company was going on, and he saw nothing 
in the chairman's address to account for the disastrous result. He 
thought the shareholders should have been called together when the 
new capital was issued and have had the position of affairs explained 
to them. Не would like to know the number of cabe they had, and 
what were the average receipts, and also the expenses, and then they 
could form some idea of whether they were шет to work at a profit. 

Questions were also asked by Messrs. W. J. Robinson, Fordham, 
Westwood, Col. Day, and others. 

The CHaraman, in reply, said tbe last contract price for making 
the cabs by the Gloucester Waggon Company was £152. The loss 
of the company was caused by the troubles they had bad. The 
number of cabs to-day was 71, but they were not all in actual use. 
They hoped, however, by January 16th that 76 cabs would be in use. 
As to weight, he could see no way of reducing the weight of the cabs 
unless someone could invent a lighter accumulator. They had 40 
cabs absolutely licensed, but there was no limit to the number of 
cabs they could put on the streets directly it was an established fact 
that electric cabs were practical, as they would have no further 
expense except to bay the new cabs. 

The report was then adopted. 


The West India and Panama Telegraph Company, 
Limited, 


Tas report of the directors and the accounts for the half-year ended 
Jane 30th, 1898, to be submitted to the forty-third ordinary general 
meeting, December 14th, 1898, states that the directors submit the 
accounts for the six months ended June 30th, 1898. The amount to 
credit of revenue is £39,612 14s. 24., against £38,209 14s. 4d. for the 
corresponding half-year of 1897, and the expenses have been 
£21,704 17s. 5d. against £21,426 17s. 10d., leaving a balance of 
£17,907 16s. 9d., which, with £721 10s. 10d. brought from last 
account, makes a total of £18,629 7s. 7d., with which it is proposed 
to deal as follows :— 


First preference shares— E в. d. 
Dividend, six months to Juns 30th, 6s. per share ... 10,968 18 0 
Becond preference shares— 
Dividend, six months to June 30th, 6s. per share ... 1,400 14 0 
Ordinary shares— 
1s. 6d. per share (free of income-tax) m .. 6,6% 1 6 
Balance to current half-year's account ya 235 14 1 
£18,629 7 7 


The shareholders will be glad to know that бене receot war in 
Cuba and Porto Rico, the cables landed in those islands were main- 
teined in good working order, thus enabling the company to handle 
an increased volume of traffic arising from press and official messages. 
The traffic receipts for the six months, as compared with the corre- 
sponding period of 1897, show an increase of £6,738 20. 9d, and the 
revenue of the current half-year is also considerably ia excess of that 
for the corresponding period, but is tending gradually to resume its 
normal limits. The expenses of repairing cablea daring the half-year 
amounted to £8,907 3з. 4d., being £148 3s. 9d. more than those for the 
corresponding period. The directors have pleasure in stating that, 
during the current half-year, the new cables referred te in the last 
report, have been successfally laid between Grenada, St. Lucia, and 
Bt. Oroix, in substitution for the old Trinidad-St. Croix line, and that 
the Trinided-Grenada section has also been duplicated. The laying 
of these cables has considerably ened the company's duplicate 
system. The shareholders are aware that in September a disastrous 
hurricane over Barbados and St. Vincent, causing great loss of 
life and property and wide-spread suffering and distress. Feeling 
confident of the shareholders’ approval, the directors immediately 
forwarded to the Lord Mayor’s Relief Fand a donation of 250 guineas 
in order to express the sympathy of the company in the heayy calamity 
that had befallen those islands. The meseages relating to the relief 
of the distress have been sent free of charge over the company’s 
system, and the directors succeeded in having this privilege extended 
across the Atlantic. Two of the company's cables at St Vincent were 
interrupted, and the landlines in Barbados, St. Vincent and St Lucia 
were wrecked by the hurricane, entailing considerable expense for 
repairs. 


British Electric Traction Company. 


Аң extraordinary general meeting of the members of the British 
Electric Traction Company, Limited, was held yesterday week, at 
Donington House, Norfolk Street, W.O., under the presidency of Sir 
Oharles Rivers Wilson, G. O. M. G., С.В. 

The CHAIRMAN said: We have called you together to meet the 
requirements of the Light Railways Aot, which in this follows 
the procedure of the ordinary Railways Acte in requiring that the 
approval of the shareholders should be signified to any applications 
to Parliament, and for this purpose a special meeting (called a 
Wharncliffe meeting) must be held. We are met to pass a series 
of resolations approving the drafts of several Light Railway Orders 
which are in process of being promoted by the company. "These are 
the Light Railway Orders for Merthyr Tydvil, Kinver, Poole and 
District, South Staffordshire, Doncaster and District, Barnsley and 
District, Middleton Extensions, Colchester, Spen Valley, and Dudley 
and District (Extension) We believe this Merthyr undertaking will 
be a very satisfactory one, as we not only propose to carry out a light 
nt tramway 1 оше with it the 1 Ba 
supp eleotricity and other Lagi cst an ө 
authorities have already approved oar scheme. e Kinver Order is 
for an extension of the large scheme of tramways and light railways 
which we have been w g up in the Bouth Btafforshire district. 
We are amalgamating a number of tramways which have been work- 
ing by steam or horse-power, and we are making extensions and 
junctions, and propose to work the whole of the undertakings by 
electricity on a uniform system, to the great benefit of the districte, 
and, we believe, to the benefit of the shareholders in this company. 
The Kinver extension will, we think, be especially Жы у аура 
because it will extend the tramways of South Staffordshire. The 
Poole and District Order has also already been approved by the 
Light Railway Commissioners. The South Btaffo shire Order is 
for making extensions in connection with the scheme I have 
already referred to. The Doncaster, Barnsley, Colchester, 
and Spen Valley projects are new schemes, which we hope to be able 
to carry through. The Middleton Order is an extension of that 
Middleton Order which we have already secured. The Dadley and 
District Order is for an extension of a light railway which has "d 
been sanctioned by the Board of Trade. The directors are satiaf 
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that all these Orders, if secured, will bring good business to the 
company. Asit will probably be three months before the accounts 
for the year and the general of the directors will be in your 
hands, I may-—although there can be no other business transacted at 
this meeting than that of whioh notice has been given—be permitted 
to say that the general position of the company is highly satisfactory. 
The business which the company is developing isa very large one, and 
I believe that when the accounts and report for the year are before 
you, you will bave every reason to be satisfied with tbe progress we 
have made. With regard to profits, as the accounts for the year will 
not be made ор until after tbe end of December, I cannot yet put any 
very definite figures before you. Ihave no doubt that tbe directors 
will be in a position to recommend the payment of a dividend ; but 
you must excuse me if I do not at present indicate what that dividend 
is likely tobe. Weare building up a very extensive business, which will 
require from time to time large amounts of capital; in fact, the larger 
the capital judiciously expended in the business the better the results 
will be for the original shareholders. Bat in order to carry out this 
policy it is important that we should strengthen the position of the 
company, so that there may be the fullest security for the debenture- 
holders and preference shareholders, and the directors feel that in the 
best interests of the company we should work for tbis object 
instead of striving to make the largest possible distributions in 
the form of dividends. Turning to another subject, I need not say 


that a company working up во extensive and complicated a business 


has necessarily had many difficulties to overcome. Our negotiations 
with local authorities have in some instances given us cause for dis- 
appointment, and the delaysin completing some of our undertakings 
have been greater than we would like; but on the whole, as I have 
stated, we have cause to be satisfied with the progress which has been 
made. I have mentioned to you to-day a certain number of under- 
takings for which we are asking for powers; buf although these are 
numerous, they are in addition to а very large number of schemes 
which have already been mentioned to you, and which are already in 
progress. I will now гали fe to express your approval of the resolu- 
tions which have been to you. 

Resolutions approving the propcsed applications for orders for 
Merthyr Tydvil, Kinver, Poole and district, th Staffordshire, Don- 
caster and district, Barnsley and district, Middleton, Oolchester, Spen 
Valley, and Dudley and district were then put to the meeting seriatim, 
and approved unanimously. 

A BSHAREHOLDER: Are there any competitors in this kind of 
business ? 

The Снатвмах: Yes, there is great competition; but if it were not 
for this unfortunate disposition on the part of the local authorities to 
municipalise there would be room for all. Unless municipalities 
obtain special powers, they cannot go outside their own boundaries ; 
but there has been a disposition—at least, on the part of one corpora- 
tion—to go ontside their boundaries. There is that disadvantage we 
shall have to cope with. 

The prcceedings then terminated. 


Prospectuses. 


THE prospectus of the New Bt. Helens and District Tramways Com- 
pany, Limited, has been before the public this week, inviting applica- 
tions for 16,000 £5 5 per cent. preference shares and 10,000 £5 
ordioary shares. The authorised share capital is £130,000. 

The Bt. Helens Tramways are at present worked over about 10 

miles of lines by the 3t. Helens and District Tramways Company, 
Limited. 
- The lines belong to the St. Helens Corporation, who have also 
obtained from Parliament this year powers for tbe construction of 
additional lines, and have entered into an agreement with the old 
company to grant a new lease of the whole of them to that company, 
or a new company formed to acquire and on its business, for a 
term of 21 years from October 1st, 1898. It has further been sgreed 
between the Corporation and the old company that the whole of the 
lines shall be worked by electricity, and they are now being equipped 
for tbat purpose. It is ex that the first section—from Bt. 
Helens to Prescot— will be completed by March next. The Corpora- 
tion sgree to construct, furnish, maintain, and keep in thorough 
repair the whole of the lines, and the obligations of the company are 
merely to find the cars and working staff, and pay rent for the lines 
and a charge for the electric current used. This company has been 
formed to acquire the whole of the assets of the old company, 
including the right to take up the new lease, and the cars, engines, 
and stock- in-trade of the business, as a going concern, and to provide 
the necessary working capital. 

The prospectus contains a report by Mr. A. Н. Preece, and adds: 
It will beseen from Mr. Preece’s report that be bases his calcule- 
tions upon а cost of more tban 6d. per car mile. But in most large 
cities in which electric tracticn has been introduced the coat is found 
to be much less. Thue, in Milan, Dresden, Paris, Hambarg, Geneva, 
Halle, &c., it is less than 4d. per саг mile. There seems no reason 
why the cost on the Bt. Helens system, equipped as it will be with 
the latest and most economical machinery and appliances, should 
exceed this amount. The receipts of the old company were about 
£11,000 per annum, so that Mr. Preece’s estimate of the future 
receipts from five times as many cara, running over double the length 
of lines, and serving a very much larger population, seems amply 
justified. The success of every electric tram line opened in this 
country baa been remarkable. The shares of the Blackpool and 
Fleetwocd Tramwsy Company stand at 60 per cent. premium, and 
‘hose of the Isle of Man Tramway Company at 40 per cent. premium. 
The Coventry Tramway Company paid a dividend of 8 per cent. on 
ite first complete year of working.” 

Mr. Preece estimates the profits on 40 cars at £15,200 per annum. 
The vendors (the old company) teke £100,0CO as the purchase price 


in cash and shares. Among the directors we notice the names of 
Messrs. J. B. and Jacob Atherton, the largest shareholdersin the vendor 
company. The secretary and offices are:—Mr. J. F. Cutler, tram- 
way depót, Hall Street, St. Helens. The list closed on Wednesday. 


Messrs, Doulton & Oo.’s prospectus bas also been before the public, 
and the list closed on Wednesday. The capital of the company is 
£1,100,000. The company is to acquire the business and property of 
the well-known firm of Doulton & Oo., of the Lambeth Pottery. 

The firm are manufacturers of every description of pottery, ranging 
from bricks to the finest china and the highest art productions. 

The drain pipe factories at Lambeth and Rowley Regis are the 
largest in the world, the total output beiog over 30 miles per week. 

There are also extensive potteries for the manufacture of salt- 
glazsd wares and terra-cotta for architectural purposes, Lambeth- 
faience, tiles, & o., for internal and external decoration, stoves and 
fireplaces, plumbago and fireclay crucibles, vessels and apparatus for 
chemical works, conduits and other stoneware for electrical purposes, 
and all kinds of sanitary appliances. 

The works are situated at Lambeth, Surrey; Burslem and Rowley 
Regis, Staffordabire; St. Helens, Lancashire; Smethwick, near 
Birmingham; Paisley; and Paris. The head cffices areat Lambeth, 
where, and on Albert Embankment, there are important business 
premises and showrooms. At Liverpool, Manchester, Birmingham, 
acd Glasgow are also showrooms and premises. 

The proprietor and vendor is Mr. Henry Lewis Doulton, son of the 
late Sir Henry Doulton. He takes as fully paid in part payment of 
bis purchase-money the whole of the 400,000 £1 ordinary shares, 
116,666 of the preference shares, and £116,666 of the debenture stock, 
and £466,668 in casb. 

The balance, 233,334 of the preference shares, and £233,334 of the 
debenture stock are now offered for public subscription, the prefer- 
со shares at par, and the debenture stock at а premium of £5 per 
cent. 


Brazilian Submarine Telegraph Company, Limited. 
—The directors have declared an interim dividend of 3s. per share, 
or at the rate of 6 per cent. per annum, free of income-tax, for the 
quarter ended September 30th last, and payable on December 23rd. 
The transfer books of this company be closed from December 
16th to 22nd, both days inclusive. 


National Telephone Company.—lIt is stated that this 
company is making a fresh issue of debenture capital to the extent of 
£330,000 (3 per cent.), part of an authorised total of £2,000,000, of 
which £1,339,471 has already been issued. 


Commercial Cable Company.—A quarterly dividend of 

12 per cent., and a bonus of 1 per cent., have been declared. 
Eastern Extension, Australasia, and China Tele- 

graph Company.—The directors have declared an interim divi- 


dend for the quarter ended September 30th last of 2s. 6d. per 
share, free of income-tax, payable on January 14th next. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
1 PT EE 9rd, 1808, were £148 8s. 8d.; aggregate to date, 
в. 10d. 


The Bradford City Tramways.—Week ending December 4th, 1898, miles of 
track open, road mileage, 47; car miles run, 6,862; number of cars, 
16. Receipts, £239 14s. 10d.; total receipts to date, £2,435, 


The Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending December 2nd, 1898, were £2,478 5s, 0d.; corresponding 
period, 1897, 42, 206 98. 10d.; increase, £271 15s. 2d. 


The City and South London Railway Company.—The receipts for the week and. 
ing December 4th, 1898, were £1,119; week ending December 5th, 1897, 
£1,097; increase, £22; total receipts for balf-year, 1898, £22,637 ; corresponding 

period, 1897, 221,881; increase, £756. Miles open, 8}. 

The Dover tion Eleotrio Tramways.—The receipts for the week 
пот ecember 8rd, 1808, were 4140 lár. 4d.; week December 
9rd, 1897, £77 11s. 0а.; increase, £68 38. 4d.; total receipte to date, 1998, 

8; 


47,927 За. 2d. Miles of track open week ending December 8rd. 1898, 
week ending December 8rd, 1897, 2. Car miles run week ending December 
8rd. 1898, 4,222; week ending December 8rd, 1897, 1,902. Number of cars 
week ending December 8rd, 1898, 11; week ending December 3rd, 1897, 6. 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, December 2nd, 1898, were as follows:—D. U. T. Co., horse 
41,905 28. 2d.; ditto, electric cars, £504 7s. 4d.; D. В. D. Co., electric 
cars, £514 10s. 9d.; total, £2,924 0s. 8d; oorresponding week last year 
D. U. T. Co., borse cars, £2401 7s. 4d.; ditto, eleotric cars, £97 $a. 4d.; 
D. S. D. Co., electric cars, £358 7s. 6d.; total, £2,881 178. 2d.; increase, 
£92 Bs. ld.; aggregate to date, £88,549 14s. 10d.; ate to date last 
year, £82,140 Os. 8d.; increase to date, £6,408 14s. 7d. Worked:— The 
mileage open is 16 miles electrically, 28 miles by horses, as against 11 
mes electrically, and 81 miles by horses, for the corresponding period 
&st year. 


The Halifax Corporation Tramways. — The receipts for the week ending 
November 20th, 1898, were £209; total receipts to date, 1898, from June 99th, 
£5,881. Miles of track open, 31. Car miles run, 3,615. Number of сагв, 10. 


The Liverpool Overhead Railway Company.—The receipta for the week ending 
December 4th, 1898, amounted to £1,317; corresponding week last year, 
£1,286; increase, £31. 


The South £taffordshire Tramways Company.—' The receipts for the week ending 
December 2nd, 1898, were £610 14s. 3d. ; week ending December 3rd, 1897, 
£662 178. 5d.; aggregate receipts for 48 weeks, £30,349 168. 4d.; last year 
£20,425 12s. Id. 


The Western and Brasilian Telegraph Kompany; Limited.— The receipts tor 
the week ending December 2rd 1898, after сен cent, of the 
gross receipts payable to the London Platino-Brasilia delegraph Com 
pany, Limited, wore £8,159. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
i Closing | Clod par ins done 
Present or Dividends for ng 
ive NAME. me melee youn, | фиш | фо | iei 
| 1806. | 1696. | 1897. | Highest.| Lowest 
127,4001, African Direct Telegraph, 4 Y Debs. ive g . | 100 4 Ф 101 —105 101 —106 n 
25,000 | Amazon Telegraph, shares e Pu - "TNR 3— 4 | 3— 4 i 
125,000 Do. do. 5% Debs. Red. ee si Va . | 100 | 92 — 95 92 — ye 
906 , 5601 Anglo American Telegraph озы ee Qe nae Stock £2 98102 13s T 64 — 67 | 6 — 
8,047,220! do. 6 95 Pref. es. ... Stock £4 18825 68| 6 1144—1154 1 1 1154 | 1143 
3,047, 2201 Do: do. Deferred... esse wee Stock 16 — 164 | 16)— 16} | 1614) 165, 
180,000 | Brasilian Submarine Telegra ..| 10/7 7 [4 7 % 153— 153 | 154— 152 168 | 155, 
75,0001 Do. do. 8 K Debs. 2nd series, 1 1906 .. | 100 5 "MM .. 111 1106 {111 —115 111] | .. 
44,000 | Chili Telephone, Nos. 1 to 44.000 e — 5 4 4 $ 4 Ф 3{ TE 
10,000,000$| Commercial Cable m 100 | 7 8 8 180 —190 [180 —190 
918, 2977 Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock ae . . |104 —106 104 —106 1051 | 104} 
224,850 | Consolidated роз Construction and bugie. Us ц 2 saa J&— 1% 1 ids vss 
16,000 | Cube Telegraph . MEC 8 8 7 % | 10 — 11 xd) 10 — 11 ха 108 | 104 
6,000 Do. 109 Prei... e ae 10 10 & 10 10 & | 164— 174 |164— 174ха) .. |... 
12,981 Direct eee Telegraph  .. rer ss 5 4 4 4 4— 6 4— 5 
6,000 do. 10 % Cum. Pref. id 5 10 10 10 10 — 11 10 — 11 
80,0001 Do. do. 44%, Debs., Nos. 1 to 6,000 ... | 60 43 4 44%, 105 —108% 105 —108% |... |... 
00,7101! Direct United States Cable... . 20 21 —. 113— 12“ ! H4— 12 1138] 112 
120,000 | Direct West India Cable, 44 % Reg. Deb. n .. | 100 m" . . 108 —106 103 —106 dus is 
4,000,000 | Eastern Telegraph, Ord. Stock . - ax ^. ‘Stock 172 —177 172 —177 1763 | 1741 
1,295,000 Do. 8495 Pref. Btock 985 .. | 100 104 —107 104 —107 106 | 105 
500,000 Do. Prov, Certs., 50 % paid УЯ PA 53 — 56 5t — 57 б d 
89,900 Do. Debs., repayable August, 1899.. | 100 5 101 —104 1101 —104 sie еза 
1,432, 2682 Do. Я Mort. Deb. Stock Red. Stock 4 124 —128 124 —128 126 | 124 
250,000 | Eastern Extension, Australasia, and China Telegraph ...| 10 | 7 174— 174 | 174— 173 172 | 174 


Do. 65% (Aus. Gov. Sub.) Deb., 1900, red. ann. 
16,3001 { drgs., reg. 1—1,040, 8,976—4,826 f| 100 | 5 
64,4001 Do. do. Bearer, 1,050—-8,976, 4,827—6,400 100 | 5 
Do. 4% Deb. Stock ... Stock 4 
85,1001 Eastern and South African Telegra] h, 5% Mort. Deb., ) 100 
1900 red. ann. drgs., Keg. Nos. 1 to 2,843 


5 

4 

7 

6 % 101 —105 101 —105 
5 7 102 —105 [108 —105 
4 


125 —129 125 —129 
101 —106 101 —106 


dedede з0503050305030503950: dede d Sede dede de dede de IBW : ^ dd dd dede de 


5 
4 
7 
6 * 
T. 
4 
5 5 % eee 
46,5001 Do. do. do. to bearer, 2,344 to 5,500 | 100 | 5 5 .. j102 —105 102 —105 
300,0001 Do. 4% Mort. Debs., Nos. 1 to 8, 000, red. 1909 100 | 4 4 .. 103 —106 [103 —106 т 
200,000ї Do. 4% Reg. Мі. Debs. eda Bub. )1- 1—8,000 | 25 4 4 .. 103 —10695 103 —106% | ... 8 
180,227 Globe Telegraph and Trust 10 | 4455 | 44% | 44% | 12j— 127 121— 128 123 12,4, 
180855 á s es do. 6% Pref. un D iR С 6 164— 17 4 Еа 17 17} 164 
,000 | Great Northern Telegraph, Aa Copenhagen... 10 — 294 | 285— 294 i3 x 
150,000 Do. do. : dE do. 5 Ф Debs. ... | 100 | 5 5 5 100 —108 |100 —103 
97,800 Halifax & Bermuda Cable, 4%, lst. Mt. Dba., wn. 1-1, 200, rd. 100 | . iis . |101 —104 |101 —104 2 
17,000 | Indo-European Telegraph 8 „| 25 |10 10 10 54 —57 64 — 57 563 
100, London Platino-Braxilian Telegraph, 6 % D Debs. 100 | 6 6 6 109 —112 |109 —112 e ies 
484, National Telephone, 1 to 484,597 vi 6 5 5} 6 6)— 57 53— 51 57 Бү, 
16,000 Do. 6 Ф Cum. 1st Pref. 10 | 6 6 6 12 — 14 12 — 14 13i 184 
15,000 Do. i 6 % Cum. 2nd Pref. ... 10 | 6 6 6 12 — 14 12 — 14 
250,000 Do. 5 Y Non-cum. 8rd Pref., 1 to 250,000 5 5 5 5 61— 5 51— 53 58 
1,829,4711 Do. a Deb. Stock Red. Stock, 8j 8j 84% 100 —106 100—103 101$ 
171, Oriental Telephone an leo., Nos. 1 to 171,504, fully paid 1|5 5 5 @— 1 @— 1 -— 
100, 000? Pacific and European Tel., 4 * ad ones 1 to 1,000... | 100 | 4 4 4 106 —108 1105 —108 ds 
11,889 | Reuters .. sss 8 5 5 5 7 — 8 7 — 8 7 is 
8,881 | Submarine Cables Trust m i "m ..]|Oert.| . idis . |188 —188 |184 —139 136 | 185 
58,000 | United River Plate Telephone -— Т 5 4 5 16% 41— 4 4— 4i E 42; 
151,7881 do. 5% Debs, .. бё .. Stock б " *. |108 —106 104 —107 ifs dvi 
200,0001) West African Telegraph, 5 % Debs. . 100 | 5 5 |5 % | 99 —102 99 —102 100 
80,008 | West Coast of America, Nos. 1—80, 000 and 53, 001—858, 008 24 | .. T or i 1 it 1 Беи 
150,000 Do. do. 4% Debs., 1—1 ,500 gua. by Bras, Sub. Tel. | 100 | ... i .. |103 —106 103 —106 
64,260 | Western and Brasilian Telegraph ..| 16 | 8 2 8i 12}— 129ха 121— Pd 
88,129 Do. do. do. 5 $ Prel Pref. Ord. . ie т} б 5 5 8 — 8ixd| 8 — 8ixd 
88,129 Do. do. do. 74| 1 ^ i 4 — Hd 4 — rd 
889,521 Do. do. do. 4% Deb. Stock Red. ... Stock ... PE .. |107 —110 |107 —110 
88,821 | West India and Panama Telegraph . JO | {ў 1 8 ^H 1j 11— 18 12, 
84,568 Do. do. iu 6 4: Cum. lst Pref. ... 10 6 6 6 — 1 94— 10 9 Өв 
4, 600 Do. 2 Cum. 2nd Pref. . 10 | 6 6 6 7— 9 7 — 
80,0001 ро. de * Deve. Nos. 1 tol ,800 100 | 5 5 5 106 —109 |106 —109 
158, 100 Western Union 0 U.S. ооа, 6% Ster. Bonds. | 100 | 6 6 6 98 —103 98 —103 
ELECTRICITY SUPPLY COMPANIES. 
80,000 | Charina Cross and Btrand Electricity Supply 5 5 6 7% | 114—124 | 114— 124 11; 
20,000 do. do. do. 4j & Cum. Pref. 5 ua hsa vis 6 — 64 6 — 
84,000 „Ohelses Eleotricity Bupply, Ord., is 5 5 5 6 8 — 9 8 — 9 82 
60,000 Do. do. 4% Deb. Stock Red.... Stock 44% | 44% | 44% 114 —116 114 —116 
60,000 | City of London Electrio Lighting, 40,001—90,000 ...| 10 |5 7 10 24 — 25 244— 255 251 | 241% 
10,000 Do. Ord. Nos. 90,001 to 100,000  ... . 10 m .. |234— 2 24 — 25 
40,000 , Do. 8 Oum. Pref., 1 to 40,000 Те 10 | 6 % 5 4 6 95 153 — 162 1 1 164 
400, 000 Do. Deb. Stock, 'Вогір. (iss. at £115) ‘all paid 1567516 5 951127 —132 |127 — 132 1303 
30,000 County of Lond & Brush Prov. Elec. Ltg., Ord. 1—80,000 10 я | nil | nil | 124— 184 | 124— 134 13] : 
10,000 Do. do. do. Nos. 80,001 to 40,000 £8 paid. 10 я Mis và 10 — 11 10 — 11 iss 
20,000 Do. do. do. 6 72 Pref., 46,001 —60, 000 10 6 16% 6 144— 154 143 — 154 141 
17,400 | Edmundaons Elec. Corp., Ord. Shares 1—17, 400 . 5, .. s. 5 6 — 654 5 — 515 
15,661 House -to-House Eleotrio Light Supply, Ord., 101 to 15 781 5 — |4 9 — 10 9%— 9; э 
12,000 | Ро. 7%, Cum. Pref.. 5 77 7 7 91— 103 es 
110,000 | London Electric Supply О отой, Limited, Ord. dui 8 sis 84— 4 8i— 4 
48,050 Do. do. do. 6 % Pref. 5 6 — 6 6 — 64 ios si 
62,400 мешр ап Electric Su ly, 101 to 62,500 10 | 4 5 6 163— 174 17 — 18 18 17 
220, First Mortgage Debenture Stock 44 44 44% 117 —121 117 —121 io 
6,452 | Notting Hill Electrio Lighti 10 | 2 4 6 154— 164 16 — 17 
81,960 |*St. James’s and Pall Mall Electric Light, Ura , 5 | 72% |1049 1144 163— 173 | 17 — 18 174 
20,000 Do. do. 7% Pref., 20,081 to 40,080 5 1; d 4 9 — 10 9 — 10 
60,000 Do. do. 4% Deb. Stock Red. Stock 4 105 —108 105 —108 
65,000 | South London Electricity Supply, Ord., £3 paid ... (s b 21— 33 23— 33 км 905 
79,900 | Westminster Electrio Supply, Ord., 101 to 80,000 .. 5 7 199 123 16 — 17 |16 — 17 163 | 16} 
* Subject to Founder's Shares. Quotations on Liverpool Stock Exchange. 
3 Unless otherwise stated all shares are fully paid. 1 Dividends i die ed hare warraD M pronis being used es серца! 
Dividends marked § are for a year consisting of the letter of one year and the Orsi part 


878 THE ELECTRICAL REVIEW.  [Vol43. No. 1,098, DecEwPzm 9, 1898. 


SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
|.  . ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES, 


Stock Business done 
Present or Dividends for Closing Closing during week 
МАМЕ, tati tati 
Issue ш the last three years. тин Both. =a 7th, NC eS ie 
кае 1895. 1896. | 1897. Highest.| Lowest. 
60,000 Aluminium A" shares, Nos. 1—60,000  ... isi T E li. coeds boi n 3j— 34 3j— 32 3} 
90,000 Do. 41 95 1st Mort. Deb. Stock Red. ka ... |Stock| ... dés .. | 94 —100 94 —100 T a 
30,000 i Electric 3 -—- ёе; ‘an TT T 10 ae њак T 16 — 17 16 — 17 168 16} 
о. do. 6 Cum. Pref. 30,001—40,000 24 i 
10,000 (issued at £2 10s. prem. all pd. ) 10 eee eee eee 124— 134 1 134 13} eee 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 T 3| 25 nil nil 12— 2 1z— 2 lj 1$ 
90,000 Do. do. Non cum. ES Pref., 1 to 90,000 2| 8 nil 4 %| 21— 2 21— 2 213 2% 
125,0001 Do. do. a eb. Stock „Stock bac S. 111 —115 111 —115 
50,000 Do. do. ie G Deb. Stock Red. Stock| ... iss .. 102 —105 102 —105 р T 
20,000 Callender's Cable TEN. $ shares, Nos. 1—20,000 .., B1 a isi iv 94— 105 94— 104 103 | 104 
90,000 Do. do 44 % 1st Mort. Deb. Stock Red. |Stock| ... T .. 111 —ll4 |111 —114 M Бәя 
35,250 | Central London Railway, Ord. Shares ius 8 1-351 4 - is 92— 10} 92— 10} 10 
178,303 Do. do. do. £6 paid se UU -ici - 85 51— 6} 51— 6} ies 
61,033 Do. do. Pref. half-shares £1 paid eo Р ih - cci lł}— 1$ 11— 14 
71,447 Do. do. Def. do. N а] OA Юр iva 44— 5 44— 4 ed - 
630,000! City and South London Railway ... Stock 14496| 145%) 14% 65 — 68 | 65 — 68 66 65 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £4 p^ IO | се S e 34— 4 81— 4 eis € 
82,098 | Crompton & Co., E^ 1 to 32,098 ... 3 T T ion 1— 2 11— 2 
Do. 5% 1st Mort. Reg. Debs., 1 to 743 of ` 
82,850 £100, and 901 to 1 ,070 ‘of £50 Red. eee eee eee eee 91 LEES 96 91 es 96 
99,261 | Edison & Swan Utd. El. Lgt., д? shares, £3 pd. 1to99,261 5 5 54 6 2— 23 2 — ia 
17,139 Do. do. do. ** A" Shares, 01—017,139 5 5 54 6 4— 65 4— 6 ә 
194,028 Do. do. do. 4 95 Deb. Stock Red. ... | 100 TT * iss 99 —101 99 —101 «vi 
110,000 | Electric Construction, 1 to 110,000 ... ay 2| 6 6 6 21— 21 21— 24 
25,000 Do. do. : Cum. Pref., 1 to 25, 000 Tt a1 T7 7 7 21— 3} 31 3 
111,100 Do. do. Perp. lst Mort. Deb. Stock  ... stock iu .. 1105 —107 105 —107 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 ... D vi Ае 4— 1 1— 4 1 
67,275 | Elmore's Wire Manufacturing, 1 to 69,385, issued at 1 pm. DOES Ж» "m i— 
9,6001| Greenwood & Batley, 7 95 Cum. Pref., 1 to 9,600 ..| 10 | 105 7 7 10 — 12 10 — 12 
12,500 | Henley's (W. * Telegraph Works, Ord. ... T %% 101-8 10 12 20 — 21 20 — 21 214 | 20j 
3,000 Do. do. TuS Pe us IO | 7 7 ví 18 — 19 18 — 19 18} 
50,000 Do. do. do. 44 Mort. Deb. Stock.. Stock| 44 44 4475110 —115 110 —115 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works e 1 39] 30 10 10 21 2 21 2 
800,000 Do. do. do. 4 95 Ist Mort. Debs. | 100 | >... iom .. 102—106 102 —106 
87,500 Liverpool Overhead Railway, Ord. .. iss 10 | 2j 21 3450 918 — 104, |100, — 10 
10, 000 Do. do. Pref., £10 paid Pit así 10 5725 5 5 158— 15 15 — 1 sš ба 
37,350 | Telegraph Construction and Maintenance cts a 15 J 15 15 37 — 41 37 — 41 40 38 
150,000 ро. do. do. 5 95 Bonds, red. 1899 5 5 5 104 —107 104 —107 105 — 
540, 0001 Waterloo and City Railway, Ord. Stock 100 ns iis 109 —114 113 —116 116 113 
t Quotations on Liverpool Stock 8 t Unless otherwise stated all shares are fully paid. 
Dividends marked $ are for а year consisting of the latter part of one year and the first part of the next. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
*Birmingham Electric Supply, Ordinary £5 (fully paid) 10}. National Electric Free Wiring, 10s. paid, 7s. to 9s. 
British Aluminium, Ordinary, 10—12; 7 % Pref., 11—13. Smithfield Market Electric, 2—4. 
House-to-House, 44% Debentures of £100, 105—108. *T. Parker, £10 (fully paid), 15. 
Kensington and Knightsbridge Electric Lighting, Ordinary Shares жы House-to-House Electricity, £5 Ordinary Shares fully 
£5 (fully paid) 13—184; Ist Preference Cumulative 6%, £5 paid, 8—8}. Dividend for 1896—6%. 
ag pale), 7 8. Debentures, 107—110. Dividend, 1897, 
n Ordinary Shares 1095. 
* From Birmingham Share List. _ Bank rate of discount 4 per cent. (October 13th, 1898). 
MARKET QUOTATIONS, Wednesday, December 7th. 
CHEMICALS, &c. This week. | Last week. ON METALS, &c. | This aai: | Ead weeks [Increase or 
a Acid, Hydrochlorio - e рег сиё. E ef sé b Aluminium Wire, in ton lots.. per ton £224 4294 T 
a „ Nitric ee és .. per cwt. . - b Sheet, in ton lots.. per ton £191 £191 ec 
& „ One. ee .. per cwt. 82/- 82/- 92 с Brass (rolled metal 2" to12") basis per Ib. " eq 
в и Agr rx ee oe S рег cwt. 5/6 5/ ys с „ Tube (brazed) , per lb. sè 
a Ammoniac, 8 .. рег ton /- 37/- is € „ Wire, basis S .. per lb. d. d. se 
" Ammonia, е: (grey) +» per ton £19 £19 85 f Ebonite Rod s ёа .. per lb. 8/. 8/. ee 
Ра (white) . рег ton £26 £26 85 f » Sheet ya .. per lb. Eos 5/- oe 
er Ae wder ee .. рег ton £5 15 £5 15 - g Copper Бега .. per ton 467 £1 dec. 
a oe of сезса КЕ .. рег ton 415 £15 rs g Wire (basis price) per lb Sd. Sd. Se 
$e .. per ton £16 £14 10 £1 10 inc, , » Sheet. .. per ton £66 £67 £1 dec. 
i eects Gad, у” - .. per gal. 7/- 7/- ‘6 Rod S .. рег ton £66 £67 £1 dec, 
a ва .. per gal. 5/6 5/6 v. а German Silver Wire .. ss | per lb, 1/6 1/6 T 
a Сор] Per а, T es .. рег ton £19 10 #19 10/- ine, h Gutta-percha, fine T .. per lb. 5/6 5/6 T: 
aL Nitrate T .. per ton £23 10 423 10 Р h India-rubber, Para fine .. per lb. a for'd es ev 
a „ White MN 55 .. рег ton £30 10 £30 10 - i Iron, Charcoal Bheets .. per ton ed 
a Peroxide ee +» рег ton £27 10 £27 10 5% í , Pig (Cleveland warrants) per ton 50% 50/- os 
a Methylated e per gal. 2/9 2/9 cu i , Forgings, "aic dci per ton From £11 | From £11 ee 
a ee Solvent (90 0% at | M Deap, heavy ‘ per ton 45/- 45/- oa" 
per gal. 5/6 5/6 is i alvanised No. 8 . per ton £8 15 £8 15 ec 
a Potash, ichromate, in casks. per lb. Bad. d. 1d. dec. g Lead, Englis Ingot .. .. per ton £1876 £18 100 | 26 dec. 
s А 8 (75/80 9|.) . рег ton £24 | £24 0 g M Sheet .. .. рег ton £1410 £14 126 | 2/6 dec. 
isulphate nd .. per ton £35 £35 Mica (uncut slabs 8” long) .. per lb. 6/6 6/6 M 
a Shellac I. per ewt. 65/- 65 mManganin Wire No. 28.. .. per lb, A 8j- А 
a Sulphate of Magnesia . vé .. per ton £410 £4 10 i g Mercury .. yt ..per bottle £715 £7 9 6/- inc. 
a Sulphur, Sublimed Flowers .. per ton £6 15 £6 10 5/- ine. | o Platinum .. per oz. £816 £2 19 0 2/6 inc. 
а „ 5 УМ +. рег ton &5 15 &5 10 5j- inc. i Steel, Magnet, according i to 
.. рег ton £55 £5 5/- inc. description " : . perton | From £15 to £40 oe 
а Soda, Caustic tio (white 70 6% .. рег ton 47 10 £1 10 | i Steel, Magnet, in bars aa s £58 £58 ee 
a „ Crystal .. рег ton £3 | £8 $4 g Tin, block .. “А .. рег ton £86 £86 10 10;- дее, 
a n Bichromate, casks .. per lb. | 21d. 8d. id. dec. | Ear ROM. Se 8 vis ра Ib. 1/3 1/8 * 
| | | vica Cowen: Ae je 101b ben ler pe Tb 14 ia "ine. 
| агпв, К А 
»  Flax,6 or view. e 1 lb. : fine 
| | j „ Hemp, 8 ply 10 lbs. .. Per lb. oe 
1 з „ Russian, 10 lbs. per lb. 44d, 4 M 
| | j » Jute, 180 lbs. rove .. per ton 412 212 єч 
j Manila, 24 thread .. рег ton £29 £29 o> 
k Zinc, Sheet (Vielle Montagne bnd.) p. t. £29 10 £29 10 ee 
tati lied by M G. B & Co. í tati lied by M Bolling & L 
b = i "т ка ы The British Aluminium Co., Ltd j ai á A € " "d 79 Bou C. Yeo & Co. 
с » Š » Messrs. Thos, Bolton & Sons. k » ө и „ Morris Ashby, Limited. 
d ” " n 1 x» a á „ Sanders, Wake & Co. 
6 ” ” ” m T к Е 5 W. T. Glover & Co., Ltd. 
f 1 ө „ The India-Rubber, G.-P., and Teleg. Works Co Ltd n А Ré е je P. Ormiston & Sons. 
4 " " „ Messrs, James & Sh akspeare, о н " и „ Johnson. Matthey & Co., Ltd 
wn n „n Jackson & Till. | 
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LONG DISTANCE TRANSMISSION OF 
ELECTRIC POWER. 


By Pnor. GEORGE FORBES, F.R.S., M. Inor. C. B. 


(Concluded from page 847.) 


Tun same remarks apply to the meaning of the voltage of the line 
in all the curves and tables referred to. They are worked out for 
continuous current, and for any other system the engineer must add 
the usual corrections. 

Another curve may be drawn showing the inefficiency at each cur- 
rent density. This curve constantly rises, i. a., the greater the current 
density, the greater is the inefficiency. 

Now from these two curves we can deduce a third curve, which is 
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This curve gives the tons of copper per horse-power delivered at 
100 miles with 10,000 volts continuous current, in terms of the 
horse-power generated per horse-power delivered. 

Measuring along a horizontal line you get the inefficiency, 1 e., the 

horse-power generated for each horse-power delivered; and measur- 
ing vertically you get the corresponding tons of copper required for 
each horse-power delivered, at a distance of 100 miles. 

The curve is also marked with figures to show the current density 
in amperes square inch section of copper. 

I never travel a day without this curve in my pocket. 

This curve is correct for 100 miles and 10,000 volts, or for any 
5 dica po ое = gen — d mío Ed зоте 
you, for e, t or an 11 you req а curren 
density of of 387 amperes gli hardier pa вас Bee Sree And 


thus current density у aod weight of wer is the 


copper per horse-po 
same, whether you use 10,000 volts at 100 miles or 100 volts a6 


1 mile. 
For any other volts and distance in miles, v and M, you divide the 


volts by the miles and get 1; then j= = p, the multiplier for 


the curtent density, and (uv) = T the divisor, for the tons of 
copper per horse-power. 


As an example, 15,000 volts and 300 miles. Негер = iou x 300 
= $. Hence for an inefficiency as above of 14, the current ат 
will be 4 x 887 = 198. The tons of copper per horse-power will be 


15,000 


Now let me oe of the curve. Suppose we 
capitalise the cost of running the generating station, and add to 
the cost of the and divide by the horse-power, 


Wa 

we have then the ca value of 1 horse-power 

I will call it for short the value of 1 pad pad generated. We also 
know the cost of one ton of copper. Divide the value of the horse- 
power by the value of the ton of copper, and draw a line across the 
axes so that it cuts the солии rani Eid a line parallel to 
this and touching the curre. , according to Lord 
Kelvin’s law (as modified aptam 2241 Parry) the point of maxi- 
mum economy giving directly the inefficiency, the tons of copper per 
horse-power and the caret density. Thus on the curve two 
examples are shown, one where the value of 1 horse-power is four 
times that of a ton of copper. In this case the greatest economy is 
got by an inefficiency of 1:18,a current density of 180 amperes per 


* Society of Arts, November 23rd. 


Ich of the cost of a ton of The res values are seen 
part pea ciency = 1°58; current density = 420; copper 
= n 

To do this for other values of т 


100 мү? 
„ 

you must divide the value of the horse- Measure this 
distance vertically by tbe unit on ы obs fractions of 
these units, and measure the cost of a ton of copper horizontally by 
the unit on the horizontal scale or by the same тери кйш iei эы of 
that unit. Join the two pointe by a line and draw a parallel line 
touching the curve at the point of maximum economy. 

You will see now how valuable such a carve must be for obtaining 
the very information that an engineer requires in his first examination 
of any project. But we can do more than this. Divide the tons of 
copper per horse-power by 18 times the distance in miles, and 
you get the sectional area in square inches of the conductors (go and 
return) per horse-power. Multiply this by the total horse-power to 
be delivered, and you get the sizs of your conductors. 

N.B.—Bemember that this is all worked out for continuous cur- 
rent, and must be oorrected for other systems as well as for tempers- 
ture and sag. 

Some people prefer to work by tables instead of by curves, so I will 

down the readings of the curve which we have just been discuss- 
I For ordinary work the following is sufficient :— 


1 
Tons t 
| Inefficiency, per Bore a density 
| 1°20 | 86 190 
1:30 | 66 266 
| 1:40 58 330 
| 1:50 55 387 
1:60 51 432 
170 49 475 
| 180 48 | 510 
i 1:90 472 545 
| 2 00 470 574 
| 


In most practical cases, however, the economical inefficiency for 
long distance transmission lies between 1:20 and 150. The following 
Table gives closer values over this range: 


* Inefficiency. |! Tons. 


D naity. 
| 1:20 0:86 190 
| — 122 0:80 207 
| 1:24 0 76 221 
1:26 0 72 236 
1:98 0:69 250 
180 0 66 268 
1:32 | 0`64 279 i 
| 1:84 0 63 293 | 
| 1:96 | 0°60 306 | 
| 1:38 0 59 319 
1:40 | 0°58 330 | 
143 | 0°57 342 | 
1:44 | 0°56 354 
1:46 | 0 55 365 
1°48 0°54 376 
1:50 СА 0:53 387 


From either of these Tables, having given the ineff the inefficiency, to 
the density for any volts and distance, multiply the above value 


Iogi And to get the tons of copper, divide the above value by 


v 2 

(io) 
This little Table enables us, then, with a very simple piece of 
arithmetic, to get the result for any case that may arise, y 


But in actual practice I find it far more useful to have the Table 
extended in such a way that an approximate result may be arrived 
at without any calculation. 

Three Tables are here given. The first gives a reference letter for 
any volts and distance. In the second and third Tables, the results 
we want are found under that reference letter. The second Table 
gives the tons of co per horse-power delivered, and the third 
gives the current densify for any ciency that we may select. 


Ruces ғов Usma тна TABLES. 


Rule I.— То find the Reference Letter.— In Table I., in the column 
referring to the volts generated, find the a spprozimate distance of 
transmission in miles. The capital letter a ee beginning of the 
line in which this is found is the reference letter. 

Rule II.— To find the Tons of Copper per Horse-power Delivered.— 
Look along the row in Table II. referring to the reference number, 
and tons of copper are there given for each inefficiency. The ineffici- 
eucy being the horse-power generated to deliver the horse-power at 
the distant point. 
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RuleIIL— 70 Find the Current Density.—Table III. gives this in 
amperes per square inch in the row corresponding to the reference 
number, and in the column corresponding to the inefficiency 


chosen. ho Ts 

Rule IV.— To Find the Economical Conditions of Working ( Kelvin's 
Law).— Divide the capitalised value of one horse-power by the cost 
of 1 ton of copper. Divide this by 10 and call it 3. In Table II. 
look along the row corresponding to the reference letter until the 
difference between successive numbers is approximately с. The 
number at the head of that column is the economical inefficiency, the 
tons are also then given, and the current density is obtained directly in 
Table III. 

Rule V.— To Find the Total Section (Go and Return) of all the Trans- 
mission Conductors.—Multiply the tons per horse-power by the total 
horse-power, and divide by 18 times the distance in miles. This is 
the result in square inches. Dividing this by the number of con- 
. ductors gives the sectional area of each. 


TABLE I.— DISTANCE oF VOLTS. 


Virtual volts between wires, 


rapid methods for arriving, on the ordinary lines of working, at the 
data for any special case of long distance transmission of power. It 
has also been my. object to show that those who carry out such 
schemes do not require to be handicapped by the enormous capital 
which has hitherto been generally considered necessary. Incidentally 
it would appear that whenever gold mines exist which can afford to 
pay 58. or 6s. per ton of ore milled, and if there be good water - power 
within 400 miles of the mines, it is most probable that it will pay well 
to transmit the power electrically. 

If I have convinced any doubters that simply in my limited 
experience I have found many cases where it will pay well to trans 
mit power to distances of several hundred miles, then my pu 


rpose 
is served, and I shall be glad that I have brought this subject to 


your notice. 


Í- — 0 


DISCUSSION. ' 


The CHAIRMAN said there were two matters of which there could be 
no doubt—first, that Prof. Forbes bad brought forward a most 
suggestive and valuable paper upon a subject wbich was pressing on 
the minds of many people in all parts of the world; and secondly, 
thatengineering was a most delightful profession. He was sure all 


those who belonged to it would agree with him, and those who did 


not belong to it, after hearing this paper, would be more envious than 
ever of those wbodid. The profession of the civil engineer had been 
defined as that of one who directed the great forces of Nature for the 
use and convenience of man, and engineers were brought into contact 
with so many interesting subjects, localities, and people, that they 
were all happy to belong to such & profession. One of the matters 
which pressed on the mind of the engineer was the conservation o 
energy. It might take the form of capturing the power which 
existed in and came from the clouds in the form of rain, and was 
found in rivers or stored in reservoirs; it might harness the winds 
and make them serve the use of man; proposals had even been made 
to capture the force running to waste in the waves; and there was 
the very seductive proposal of directly capturing the electricity in 
the air, due to terrestrial magnetism or electricity. Allthese subjects 
were germane fo the interesting question brought forward that 
evening, use in во many cases the conservation of energy was not 
of much use unless there was also the powerto transmit it to the place 


"m 


TABLE II.—Tons or COPPER PER HonsE-POWER DELIVERED. 


16 17 TE в 19 | 20 
‘0319 0306 0300 9295 0294 
1275 1225 1200 1180 '1175 
'2869 '2756 ‘2700 2655 2644 
5100 4900 4800 4720 4700 
‘7969 "7656 "7500 "7875 "7344 

1`148 1102 1:080 1:062 1:058 
1:562 1:504 1:470 1446 1:439 
2 040 1960 1:920 1:888 1:880 
4:590 4:410 4:320 4:248 4:230 


TABLE lll.—CunRENT DENSITY. 


lor2phase.. 5,000 10,000 | 15,000 20,000 | 25,000 | 30,000 
3 phase 4,825 B,600 | 12,975 17,300 | 21,625 | 25,950 
Distances in miles. 
A | 125 | 25 | 375 60 | 655 | 75 
B | 95 | 60 7B  |- 310 125 150 
© | “217$ 75 | 1125 | 160 187:5 | 295 
D 50 100 | 150 200 250 300 
E 625 | 125 1875 | 250 312 375 
F 75 150 | 995 300 | 975 | 450 
G 875 | 175 | 2695 | 350 | 4375 | 595 
H 100 200 300 400 500 | 600 
K 150 | 300 450 | 60 750 $00 
| | | 
Inefficiency. 12 | 18 14 | 1:5 
L 

A 0537 0412 0362 0344 

B 2150 1650 1450 1975 

C 4837 3725 3262 3094 

D 8600 '€600 5800 5500 

E 1:344 1:031 9062 8591 
F 1935 1499 1:305 1237 
а 634 9:020 1776 1:6-4 
H 3:440 2:640 2:320 2:900 
K 77740 5:940 5:290 4'950 
Inefficiency. 1:2 | 18 14 | 1:5 

А 760 904 1,320 1,448 

В 380 452 660 724 

C 253 301 440 515 

D 190 226 330 387 

E 152 181 264 310 

F 127 151 220 258 

8 108 129 188 291 

H 95 113 165 193 

| K 63 75 110 129 


— — ——— 


I trust that I have not wearied you with these arithmetical 
conundrums. All І can say is, that I have found them of the greatest 
use, and I shall be very pleased if some of you do so also. 

I trust that all here present who are not engineers realise now that 
the cost of transmission of electric power to a distance is a pure ques- 
tion of balancing expenditure and profits. By the methods now 
described, or by the ordinary methods, there can be no question as 
to the cost of the work. The only point, in fact, affecting the cost 
which has been left to the choice of the engineer, is the electric 
pressure to be used, and every engineer in reporting on & scheme 
generally gives his reasons for selecting the pressure. In old days, 
the highest pressure for which we could get a guarantee from con- 
tractors was used. But the expense of insulation increase as much 
with increase of pressure that now, as аё Rheinfelden, we work to 
that pressure which is the most economical. Manufacturers will now 
guarantee any pressure if you will pay for it. 

Having now determined with sufficient accuracy the cost of the 
works and their maintenance, annual expenses and interests on mort- 
gage, the next thing is to see (or, perhaps, this ought to be the first 
matter attended to) what return can be obtained for the power 
delivered toa distance. It is then for the purely financial men to 
say whether the profits to be derived are worth the venture. 

It has been my object to-nighi to put before engineers some useful 


Amperes per square inch. 


16 | 1'7 | 1'8 | 19 2:0 
| | 
1,728 1,900 2,040 2,180 

864 950 1,020 1,090 . 1,148 
576 633 . 680 727 765 
432 475 510 545 574 
346 380 408 437 459 
288 317 340 363 383 
246 271 292 311 327 
216 237 255 272 287 
144 158 170 182 191 


where it could be used. For instance, in Scotland, the valley of Ben 
Nevis had a rainfall of 10 feet annum, which represented an 
enormous force at present unused. If that could be captured at a 
reasonable cost for storage, and transmitted to a distance, what s 
great future seemed to lie before future generations. It was rather 
startling to hear of £100 being paid per horse-power, but figures had 
been given showing that gold mining could afford to pay even that 
figure. In England one expected to get horse-power at £5 or £6 
per annum by the storage of water, but he would not go into those 
details, nor yet into the financial question, except to suggest that the 
idea of a mortgage at 4 per cent. on copper, which was spread over 
400 miles in Central Africa, seemed to him rather hypothetical. No 
doubt the value of the copper was there, but whether capitalists 
would be ready to lend money on it at 4 per cent. under those cr 
cumstances he had some doubt about it. He was not an electrician, 
and would not attempt to follow the figures and diagrams, but they 
seemed to be of the greatest possible value to those who had to deal 
practically with this subject, and they must all be grateful to Prof. 
Forbes for giving them such means of forming a judgment on the 
problem which was at first sight so intricate as that of the transmis 
sion of electric force for distances of 400 or 500 miles. 
Colonel GouBAUD expressed his regret that there was 
an audience to hear this paper as thronged the room and i5 
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approaches some years ago when he read a paper on the phonograph, 
and said he thought the present subject, if not at first sight so 
fascinating, had more money in it, and it was a great pity the hall 
was not filled with capitalists and financiers. He was glad to be 
again in England, after an absence of some years, and he well 
remembered, about four years ago, meeting Prof. Forbes at Niagara 
Falis amidst & crowd of the greatest men of scienoe aud finance of 
both hemispheres gathered together in connection with the great 
scheme of utilising that enormous water-power for the creation 
of electric to be transmitted at a distance of 25 miles to 
Buffalo. Three years later be found bimseit rer be: Sanday 
eveniog—at Buffalo, and he heard as a secret that night the 
long-looked for transmission of power was to take place. He at once 
telegraphed to Niagara for 

accorded, and he then cabled over to the Times, got authority from 
the editor to represent the paper on the ocoasion, and ultimately, 
after some difficulty, got admission to the works, saw the first motion 
of the machinery, and a few minutes after 11 sent off his message to 
the Times, which was published in London before the news was 
printed in the Buffalo papers. He was much struck with the pro- 
posal as to the division of capital, having, in times past, had a good 
deal to do with the financing of electric companies. He well remem- 
bered one company with a very long name, of which he was vice- 
chairman, which had a capital of a million, the object being to 
advance money to people who had central station schemes, this being 
at the time of the boom, just after the electric light exhibition in 
Paris and at the C Palace. For about a year the board met 
nearly every week, but their two managing directors who examined 
the schemes which were sent in, were not able to report favourably 
of any of them, and at the end of the time the capital was retarned 
to the subscribers. With to mortgages on copper in the centre 
of Africa or Australia, he did not think there was much of a market 
for it there, but even adding the cost of transportation, it might be a 
good investment. 

Mr. G. L. Арринввооке said this was a subject to which he bad 
paid a good deal of attention during the last few years, but the form 
in which it was presented almost took one's breath away. He did 
not wish, however, to ray anything derogatory of the view put for- 
ward, for which they were much indebted to Prof. Forbes. There 
were no donbt many large sources of water-power in various parts of 
the world, and in time they might be utilised, but he might t 
out that for many purposes tbe cost of electric power was much the 
same wbether ted by steam or water-power. If these great 
waterfalls were used in this way, it might lead to an enormous 
shifting of population, and some of the great centres of industry at 
present might be destroved. The question was whether there was 
any danger of this, and whether anything could be done to enable 
existing manufactories and populations to remain where they were. 
What Prof. Forbes said was perfectly feasible. He thought that 
Englishmen who had not travelled or specially studied the subject 
bad little notion of what bad been done in this way abroad. 
Nothing struck him more at Geneva and one or two other places than 
the confidence with which capitalists pot immense sums into these 
water-power transmission schemes, especially considering the differ- 
ence between them and steam-power installations. In the latter case 
you could start оп а small s 


carried out in other places, such as Prof. Forbes had mentioned. The 
only one with which he had any acquaintance was Western Australia, 
for while Prof. Forbes was considering the scheme to which he had 
referred, he (Mr. Addenbrooke) was acting for some „оре who had 
а concession for lighting Coolgardie, and had to consider what they 
should do with it, and whether they would not be swamped by power 


transmitted from the coast. He came to the conclusion that there | 


was not very much rick of it. Having t some time in the 
country, be was fairly conversant with the local circumstances, and 
ascertained from some large shipping people at what price they could 
land coal at the nearest port. also found there were fields 


the hands of the Government, who were willing to coal at 
4d. per ton per mile, and found that they could get coal 
delivered in Coolgardie at 45s. a ton or less, and at that price 


generate 

transmit it. It would be better to generate it on the spot, as they 
were doing on the Rand, and distributing it up to distances of 20 
the price charged per horse-power was about £45. He 
mentioned that to show that one of the elements which capitaliste 
would have to consider was the chance of coal being found in the 
neighbourhood, which ht alter the whole of the conditions. At 
the same time there would be many places where this method of 

trantmitting power would be valuable. 
Mr. L. Gasrmn said that he had visited some institutions in 


factory. Some time ago Mr. Wallace read a paper at the Society of 
TCI 


ion to be present, but it was not 


reduce the charge for was to increase the voltage. From 
„гылы of 108 miles, a high voltage trant- 


wa wer of the greatest value. He congratulated Prof. Forbes 
on having 


done much to start that power. 
Prof. Fosses said he hai very little to reply to; and perhaps what 


i he had put forward would be like seed sown inthe ground, which in 


due time might yield a valuable return. He did not think the objec- 
tions raised were really very serious—not even what the chairman 
had been good enough to point ont, for all the places referred to were 
not in Oentral Africa. qu had been fully discussed b 

himself and the business men before whom he had put the Propos 
tion. It was perfectly obvious that something must be laid by for 
the removal of the copper, and there were many other points which 
he might have mentioned ; for instance, it would be essential that 
those who held the bonds should have some representative on the 
spot to see how much copper was put down, and that the value 
remained, and many other precautions would have to be taken; but 
these were matters of detail, with which he did not think it necessary 
to burden the paper. He trusted the view put forward by Mr. 
Mordey would be generally adopted, that they really had no differ- 
ences to settle in this matter—at any rate, none worth talking about. 
The estimates which could be made were like thoss for building а 


bridge or any other work; it was purely a question for business men 


whetber it was worth venturing. He thought the scheme of dividing 
the capital into а speculative and a solid investment was a sound 
proposition. He should be glad to be able to get 4 per cent. on such 
a safe investment as this seemed to him to be, and as for the speculative 


side, he thought 40 per cent. ought to make even a large capitalista 


mouth water. | 
The Снлтвмли then proposed a cordial vote of thanks to Prof. 
Forbes, which was carried. unanimously. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


" Котатовт CoxvmaTERS. By Prof. Sn. vanus P. Тномрвон, D. Sc., 
F. R. S., Vice-President. (Paper read November 10th, 1898.) 
(Continued from page 844.) 

A LARGE 100-kilowatt two-pbase converter, constructed by Messrs. 
Alioth for Geneva, is described in the Electrician of January 8th, 


1897, with sectional drawings. This is a 14-pole ring armature 
machine, having an armature 1 metre in dismeter, running at 385 


Continuous Current 


eee AO VOUS nnn 


Fra. 10. 


revolutions per minute. As it is designed to supply continuous 
currents to a three-wire distribution, it is wound with two inde- 
pendent converter windings, each capable of supplying 450 amperes 
at 110 volts; and is furnished with four slip rings, and with a com- 
mutator at each end. It has an efficiency of 90 per cent. 

The: problem of changing into convenient simple ratios the 
awkward percentage numbers which subsist between the voltages at 
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the two sides of a converter has engaged the attention of several 
engineers. Mr. Heldt has described * an ingenious method of obtain- 
ing any desired ratio by the device of including on the alterpating 
current side additional windings between the slip rings and the 
points where these rings are connected up to the armature winding 
Fig. 9 illustrates the case of a single-phase converter. Here 
auxiliary windings (in two parallel circuits) are joined in so as to 
bring up the 70 7 volts on the alternating side to 100 volts, во as to 


at the poles as to change the irregular ratios into more regular ones, 
It was pointed out above that any concentration of the field will alter 
the conversion ratio. For example, the ratio in the case of the three- 
phase converter with sine distribution being 61:23 per cent., if the 
poles are narrowed a little, this may be raised to 66:6 per cent.; so 
that a machine which is a 300-volt machine on the continuous 
current side will be a 200-volt mechine on the three-phase side. An 
example of this is sfforded by a four-pole 55-kilowatt converter 


RotaToRy CoBvERTEB, Type 4, IX, A. 
Continuous-current side эв motor for 300 volts taking about 190 am 


Three-phase side as 


peres. 
generator at 200 volts, yielding 3 х 159 amperee, with frequency 20 periods. 


Core discs 117 slots, with two conductors per slot. 
Conductors 234, net section 22 x 1:6 mm. 
Diameter of core discs, 520 mm. 
Commutator, 117 bars. 

Brush-holders, four sets, with five carbon brushes per set. 
Revolutions per minute, 600. 
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Fic. 11—ARMATURE OF 75-H.P. ROTATORY CONVERTER (BY OERLIKON COMPANY). 


make the voltages alike at both sides of the machine. To adapt this 
suggestion to the care cf a thre эсу converter, three sets of 
suxiliarny windings must be intercalated between the three slip rings 
and the points of connecticn to the ring windings; these auxiliary 
windings being chosen, as to number and position, so as to add the 
desired supplementary voltsge. It will be seen that this is equivalent 
to using a mixed star ard delta winding, the delta part being tbat 


l 


constructed by the Oerlikon Company, the description of which has 
been kindly furnished by Dr. Behn-Eschenburg. Drawings of this 
machine are given in figs. 11 and 12. It was designed to receive con- 
tinuous current at 300 volts,snd to run at 600 revolutions per minute. 
Its armature is a two-circuit multipolar drum 522 mm. in diameter, 
360 mm. long, having 117 slots, and two conductors per slot. It has 
four sets of carbon brushes, set at zero lead. It runs quite sparklessly 


Fic. 12.—75-H.P. Roraronr CONVERTER (CONTINUOUS THBEE-PHASE), CONSTRUCTED BY THE OERLIKON COMPANY. 


which alone constitutes the true converter winding. It is uniformly 
distributed around the core, and is symmetrically connected to the 
лү үн 

er solution of the problem, of more limited application, lies 
in so altering the distribution or concentration of (M apio | field 


* See Electrical World, Vol. xxviii., 68, July 18th, 1896. 


atall loads. As originally constructed, the poles were furnished with 
pole pieces (as shown) each of about 72° span, therefore having 
a breadth about 80 per cent. of the pole pitch, the chord across the 
tips being 335 mm. Bo the coefficient of conversion was 
found to be 57 7 per cent., as against the 61:23 per cent. if sine distri- 
bution had been present. When supplied at 300 volts on the con- 
tinuous current side, its open circuit three-phase voltage was only 173 


(Ee ee ee 
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volts. The pole tips were then cut away, as shown in fig. 12, so that 
the src cf pole span was reduced to a little under 60°, the chord 
across the tips being now 228 mm., and tbe pole breadth being 54 per 
cent. of the pole pitch. This had the effect desired of bringing the 
conversion ratio up to 66:6, the open circuit three-phase voltage being 
now 200. The ratio of conversion was constant within 2 per cent. at 
all loads. Fig. 13 gives a plot of the performance of the machine 
under different excitations. It will be seen that the ratio of the 
ordinates is spproximately that of 3 : 2. Two other pointe 
plotted show the demagnetising reaction due to wattless currents. 
They affect, of course, the speed and heating of the machine, but 
ractically have no influence upon its ratio of conversion when 
fhe excitation of the fleld magnets is normal. In its original 
shape, when operated as continuous current motor at 300 volts, 
with an excitation of 2:11 amperes, without load on the three- 
pus side, it ran at about 470 revolutions per minute. When 
ed so as to give out 153 amperes per phase on an induction- 
les circuit, the sp fell, in consequence of reactions, to 440 
revolutions per minute. At this speed the measurements were: 
Continuous current side, 295 volts, 153 amperes; on the three-phase 
side, 165 volts, 3 x 153 amperes. Then the output was changed 
to one of 235 amperes per phase of lagging current on a load of 
induction motors running light. The speed went up to 640 revolu- 
tions per minute (showing a weakening of the feld), and the instru- 
ments measured :— Continuous current side, 298 volts, 32 amperes; 
on the three-pbase side, 157 volts, 3 x 235 amperes. To keep the 
p and therefore the frequency, constant under such conditions 
(shunt) excitation would need to be adjusted in accordance with 

the load and its lag. 

The pole cores and yoke of this machine are of cast-steel, each pole 
being wound with 3,200 turns of a copper wire of 2 square mm. 
section; the total resistance of the shunt winding being 80 ohms. 
The armature resistance from brush to brush is 0:028 ohm. The 
machine runs klessly with sero lead of the brushes. It will also 
mn аза в ous motor delivering continuous current spark- 
lesly, with or without excitation of the field magnet, and with 
brushes set at zero, or set with either a forward or a large back- 
ward lead. With a large backward , running synchronously, 
without excitation, at 627 revolutions per minute, giving out 46 
amperes at 100 volts, it took in three currente of 155 virtual amperes 
(largely wattless) at about 100 virtual volte at tho three-phase side. 

reactions in this curious case are exceedingly complicated. 


(To be continued.) 


ELECTRIC RAILWAYS ON THE WEST 
СОАВТ. 


Tus Town Council of Southport has expressed its approval of 
plans which have been laid before it for the connection of that town 
to Lytham by means of a tramway across the estuary of the Ribble. 

According to the published description of the plans, it is proposed 
to extend the present tramway system from the terminus on the 
promenade to the old sea embankment at Southport, a distance of 
about three miles; then to build an elevated platform railway, after 
the style of the Brighton and Rottingdean Railway, along the banks 
to the southern training wall of the river; from that point to cross 
the channel to the northern training wall by a kind of aerial flight or 
конор railway, like that in use across the harbour at Bilbao, 
90 feet above high water; and to reach the East Beach at Lytham by 
an open ironwork structure fixed in the sands of the river. 

From the East Beach only a short length will be necessary to com- 

the connection of the South tramway system to the exist- 

g Lytham, St. Anne's, Blackpool and Fleetwood systems, in all a 
distance of some 36 miles. The total cost of the undertaking, i. e., 
the crossing of the estuary, is estimated at £300,000, and it is stated 
a onal order will shortly be applied for. 

scheme, though not by any means impracticable, ів an 
ambitious one, and certainly ve. Two years ago a 
5 3 in M ——— nnn we understand — 
was mooted; but apparently ed to survive ite chrysalis stage. 
What the causes were which brought about ite disappearance we do 
not know. To us it would appear that the present scheme has in it 
the eléments of success; but everything will, of course, depend upon 
the canals ара resources of the promoters. 

The difficulties to be encountered, so far as we can gather, 
are more of a financial than of an engineering nature. It should not 
be a very difficult matter to bridge the estuary in the manner pro- 
posed, as the sands are not of a dangerous character, and the work, 
with the exercise of skill, should readily be accomplished after it has 
once been put in hand. But the question which overshadows all 
others is, whether the undertaking will pay. We are not inclined to 
be too optimistic on the point. It is not as if the places which it is 
proposed to connect together were busy manufac towns with a 
continuous stream of traffic between them all the year round. They 
are health resorts, auffering to a extent from a state of 
masterly inactivity for nearly six months of the year. And it is 
extremely doubtful whether the revenue derived during this brief 
period would be sufficient to cover working expenses and pay even а 
mall dividend on the necessarily large amount of capital involved. 

Still, it would be unwise to yield to counsels of despair in this 
respect. The brilliant and "ome | unlooked-for financial success 
of the Blackpool ana Fleetw Electric Tramroad Company, 


furnishes an example of tbe results which follow in the paths of 
enterprise, and an tive to disregard gloomy forebodin 

We are presuming tbat the promoters of the scheme under notice 
have made кошо against any interference with the low water 
channel of the river. If they have not, they would do well to im- 
mediately repair this deficiency, otherwise their project is doomed to 
almost certain failure at the outset. Preston bas crippled ite 
financial resources for a generation in a vain endeavour to become a 
seaport, and anytbing which threatens to silt up or in anyway 
interfere with its already too sballow navigable highway is sure to 
meet with the most determined and undoubtedly successful opposi- 
tion. Lytham and St. Anne's, too, might confidently be expected to 
strenuously support the efforts of Preston, if the proposed works are 
likely to increase the accumulation of sand banks in their тошу, 
seeing that the establishment of the river training walls has y 
been the alleged cause of the accumulation of sand on their foreshores, 
making the places almost resemble Southport at low water in con- 


uenoe. 
Arne publication of this project serves to draw attention to the fact 
that gradually the West Coast of England is being skirted by electric 
tramways and railways. Starting at Liverpool one is able to 

a considerable distance towards Southport, and doubtless a through con- 
nection to that town will soon be made. Then, if the over Ribble tram- 
way scheme is accomplished, it will be possible to continue the journe 
along to Lytham, St. Anne's, Blackpool, and Fleetwood. From this 
point it would only a to be a question of time—and a short time 
Only—before one will be able to travel along the shores of More- 
cambe Bay tothe rapidly rising town of Morecambe, taking in 
Lancaster on the way, passing round to Grange-over-Bands, and so 
into the heart of the beautiful country at the foot of Lake Winder- 


mere. 

Southwards from Liverpool, too, the lines are slowly but surely 

being extended along the coast, and doubtless in the course of a few 

eare connection will bave been made to the line round the Great 

Me Нем, рш through Rhyl, and thence round the coast of 
es. 

Probably this is at present a dream, bot it is obviously one not 
incapable of ical realisation. Should it ever be realised, the 
extraordinary opportunity will be presented of traversing the whole 
distance from, say, Bangor, in Wales, to Windermere, in Cumberland, 
and be within sight of the sea nearly all the way. 


ELECTRIC SUPPLY FROM DISTANT 
GENERATING STATIONS. 


Тнв Vestry of Hammersmith bas addressed a circular letter to each 
of the other local authorities throughout the Metropolis, asking for 
support with a view to combined action taken in g 
certain of the recommendations of the Parliamentary Joint Com- 
mittee on the Supply of Electrical Energy. These communications 
have, in most cases, been referred to committees for consideration 
and report. The specific recommendations referred to are as follow: 

1. In the case of power being given for the erection of a generat- 
ing station outeide the area of supply, they think that powers may 
ргорег!у be given for laying mains in streets leading from the gene- 
rating station to the boundaries of the area of supply. In such a 
oase the local authority liable to maintain these streets should have 


empowered accordingly. А 

2. The committee are of opinion that while it may be advisable to 
maintain the veto of local authorities as to the erection of overhead 
wires given by Section 14 of the Act of 1882, in respect of other 
electric wires, it is not advisable that in the case of overhead wires 
for traction purposes the local authority other than the London 
Oounty Council and county boroughs, should have an absolute veto. 
While due weight should be given by the Board of Trade to the 
representations of local authorities the committee think that in the 
case of wires for the purpose of traction it would be sufficient to give 
a locus standi to such authorities. 

3. The committee consider that the provisions of the Electrio 
Lighting Act, 1888, which requires the consent of the local authority 
as a condition precedent to the granting of a provisional order should 
be amended. In their opinion the local authority should be entitled 
to be heard before the of Trade, but should not have, so to 

,^ provisional veto only to be dispensed with in special cases 
by e Board of Trade. 
Y Commenting upon „ К 5 
estry says :—As to the paragraph, Vestry. is of opinion 
that the local authority within the area of supply should have the 
power of deciding the route the mains are to be laid as well as the 
power of themselves breaking up and reinstating the streets. 

With regard to the second and third paragraphs this Vestry 
strongly objects thereto, and has resolved that in the event cf any 
legislation peu ко а оп 26 sje 3 n а 

aragraphe, the Vestry sho e up а stron on in op on 
aad man ovary endeavour to retain ita power of veto both in regard in 
wires for the purpose of traction and applications for provisional 
orders. 

In conclusion, the Vestry asks for co-operation with a view to 
combined action being taken in the direction indicated. 
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NEW PATENTS AND ABSTRACTS OP 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.--1898. 


Compiled expressly for this journal by W. P. Тномрвон & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, fo whom all inquiries 
should be addressed. 


24,508. "Improvements in electric traction.” P. PiNCKNEY. 


Dated November 21st. 

24,530. Improvements in and relating to electrical accumulators.” 
C. T. J. Oppzamans. Dated November 21st. 

24,532. ''Electric cables for high tension currents.“ (La Société 
Francaise des Cables Electriques, Systeme Berthoud, Borel & Cie., 
France.) Dated November 21st. | 


` 94,5383. “Improvements in or relating to converting electrical 
energy into mechanical motion.” (О. 8. Bradley, United States.) 
Dated November 21at. (Complete.) 

24,550. An electro-therapeutical and mas:age apparatus.” 
. О.Вонмкторвв. Dated November 21st. 


. 24,559. “Improvements in electrically - propelled vehicles.” 
Н. d. Мовав and P. G. Sarom. Dated November 21а. (Complete.) 

24,563, "Improvements in dynamo armatures.” А. C. Т.Совник., 
Dated November 21st. 

24,566. "Improvements in means or apparatus for opening and 
closing electric circuits." G. C. Frickur. Dated November 21st. 

24,570. "Improvements connected with electric batteries." W. S. 
Rawson. Dated November 22nd. 

24,593. "Improvements connected with the lighting of miners’ 
and other lamps by means of an el-ctric current." О. Y. Ruopzs 
and "mg MiwEBs' Lampe Югкствіс Ілантіха Company, LIMITED. 
Dated November 22nd. 

24,605. “Improvements in secondary battery plates, grids, and 
the like.“ W. H. Hanson. Dated Novemb3r 22nd. 

24.625. “Improvements in microphonic boxes and the like.” 
E. Harpy and A. Picaro. Dated November 22d. 

24,641. “Improvements in secondary batteries.“ N. Н. EpaEa- 
TON and A. Н. Masters Dated November 22ad. (Complete.) 

24,655. “Improvements in electric cables." E. T. G&RRENFIELD. 
Dated November 22nd. (Complete.) ; 


24,708. “А new or improved instrument for interlockiog railway 
point and signal levers with electric block or train signalling switch 
on double lines of railway." D. 8. Bunns. Dated November 23:d. 
(Complete.) | M 

24714. “Improvements ia or connected with trolleys for the 
er system of electric traction.“ R. Нил. Da:ed November 
23га. 

24,727. “Improvements in apparatus for measuring a supply of 
electricity." W. A. PRI. Dated November 23rd. 
. 24,734. "Improvements in electric traction.” 
‘Dated November 23rd. 


24,747. "Improvements in or connected with electric sparking 
devices more particalarly for igniting devices of motors operated by 
explosive mixtures.“ Е. Hourrep and C. V. Giard. — Dated 
Novembr 23rd. (Complete.) (Date applied for under Patente, &o., 
Act, 1883, Section 103, June 13:h, 1898, being date of appl cation in 
F'rance.) 

24,757. "Improved manufacture of lead plates for secondary 
batteries.” М. WuiLLor. Dated November 23rd. 

24,812. "Improvements in electrical meters.” R. E. B. CROMPTON. 
Dated November 24th. ! 

24,833. ‘Improvements in means for suspending electric motors 
on electrically-propelled vehicles." S. Н. 8новт. Dated November 
24th. (Comvlete.) 


24,843. "A new or improved method of connecting shunt 
dynamos to the ewitchboards of electric generating stations.” 
W. О. P. Tapper. Dated November 24th. | 


24,855 “ Method of and apparatus for electrically transmitting 
orders or signals suitable for use as abip's telegraph and the like." 
А. U. Агсоск. Dated Novembar 24th. ' 


24,859, "Improvements in electric sparking plugs for explosion 
engines or motors" Е. О. Bms Dated November 24th. 

24,872. “Improvements in electric dynamos and motors.“ J. 
ATKINSON. Dated November 25th. 

24,887. An electric alarm clock specially applicable for use in 
17 100 won ks and other institutions." T. MILLAR. Dated November 
25tb. 


` 24,905. “ Preparation of hydrocyanic acid and other cyanogen 
compounds from rhodanic acid and ite salts by means of electrolysis.” 
К. BAvgB. Dated November 25th. 


24,912. Improvements in or pertaining to lamps, gas, or electric 
fittings and the like.” О. S. Ввлрғовр. Dated November 25th. 


24,914. "Improvements in electric current conducting bingee.“ 
Е. E. OHANDLER. Dated November 25th. 


24,949. A regulating transformer for rotary phase current or 
polyphase current installations.” Siemens Bros. & Co., LIV. 
(Siemens & Halske, Aktiengesellschaft, Germany.) Dated November 
25th. (Complete.) 


P. PIncKkapy. 


24,965. “A new or improved electrical resistance measuring 
instrument.“ G. T. НАнонвтт and Е. B. Влав. Dated November 
26th. (Complete.) 

24,982. “Improvements in appliances for overhead ek ctric 
traction.” W. R. Бмгтн. Dated November 26th. 

24,992. Automatic telegraph apparatus.“ G. Олово. Dated 
November 26th. (Complete.) 

25,009. “А new or improved electric arc lamp." 
Dated November 26th. 

25,013. “ Improvementa in or connected with electric arc light- 
ing.“ А. Уовмлев. Dated November 26th. 

25,023. “Method of heating electrically-propelled tramway cars 
and other vehicles.“ О. Baznnzcke and I. Tman. Dated Novem- 
ber 26th. (Complete.) 


C. VgBNISB- 


— 


ELECTRICAL PATENTS OF 1884 EXPIRING IN 
DECEMBER, 1898. 


We are informed by Messrs. W. P. Thompson & Oo. that about 
86 applications for patents of electrical inventions were filed in the 
month of December, 1884. Of these several were never completed, 
and of those that were, not one has been maintained to run ite full 
length of term, viz., 14 years. One or two patenta ran for 13 years, 
expiring last December; all the others were abandoned after the 


lapse of a few years. 
ABSTRACTS OF PUBLISBED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Mesers. W. P. 
Tompson & Oo., 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1897. 


' 7,493. “Process for the extraction of pure metals or metallic 
alloys, and the production of carbides by electric heat.“ H. 
ASCHEBMANN. Dated March 25th, 1898. Relates to electric furnaces 
and refers to Patent No. 859, 1897. Carbon with au oxide and a 
sulphide of metals having different affinities for carbon are mixed 
and subjected to electric heating. The metals of the oxide and sul- 
phide are liberated, and the one with a greater affinity for carbon 
forms а carbide, and the other metal according as it is fixed or volatile, 
collects at the bottom of the matter in fasion, or inthe canals by 
which the gas escapes. 1 claim. | 


1898. 


12,321. Improvements in electric batteries.” Е. EDWARDS. 
(Р. A. Emanuel.) Dated May 30tb, 1898. Relates to improvements 
ia electric batteries. By heating an electrolyte and causing it to 
flow under pressure through the elements of a battery, and having 
the elements uniformly apart under all conditions, a strong and con- 
stant electromotive force is obtained. The electrolyte is discharged 
after passing through the battery, and between the two elements it 
passes through porous plates. The battery hasa plurality of chambers 
confining the elements, and separated by porous plates. 17 claims. 


12,636. ‘Improvements in electric switches" J. G. Drxom 
Dated June 6th, 1898. Relates to switches of the lever type. The 
contact blade attached to the lever is provided with flanges of chisel 
aspect, with rounded instead of fiat slopes. The contacts or poles 

iece have bent over portions between which the flanges of the con- 
blade moves, and is held when the switch is operated to make 
contact. 1 claim. 


18,682. ‘Improvements in electric incandescent lamps.” У. 
Блатлєв and E. Ds Marcay. Dated June 20th, 1898. Relates to 
incandescent electric lamps; in the centre of the bulb is fixed a 
reflector of any desired kind, surrounded by the filament, во as to 
project and reflect the light in every direction. 2 claims. 


15,812. “Improvements in telegraph printing apparatus.” F. 
HAOHMANN. Dated June 19:h, 1898. Relates to telegraph printing 
apparatus; consista of a type wheel driven by a spring or any other 
arrangement. It is held against rotation by an armature which is 
controlled by an electro-magnet. By these and a few mechanical 
arrangements the message is printed on а slip of paper. 4 claims. 


16,282. "Improvements in bonds or connections for the rails of 
electric railways.” G. A. WaBER. Dated July 286th, 1898. Relates 
to bonds for electrically connecting the mee ing ends cf adjacent 
rails. The bond is made of copper and extends along the sides of 
adjacent and meeting rails, and at the joint formed by the meeting 
ends of the rails it is provided with an enlarged portion, so as to 
offer less resistance to the current when all of it bas to pass thro:;gh 
the bond. Lateral movement of the rails is provided for by an 
elastic packing. 4 claims. 


17,380. ‘Improvements in drums for holding electric cables.” T. 
Oxrzy. Dated August llth, 1898. Relates to improvements in 
drums for holding electric cables for purpose of carriage or transport. 
The barrels and flanges of the drums are made of steel or iron, and 
the flanges have openings approximately equal in diameter to the 
barrels, thus making the drums lighter. In the barrel central discs 
are provided, adapted to receive axles, and connected to the drum by — 
spokes, so that the cable can be wound upon them. Handles are 
provided on the flanges to facilitate movement. 6 claims. 
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THE SMOKE QUESTION IN LONDON. 


Sin W. B. RIcn MORD and a few faddists, with no 
responsibilities in the industrial world, who have been 
meeting at No. 6, Onslow Gardens, to call for a more 
rigid enforcement of the Smoke Acts, do not have to 
get their living by any business involving the use of coal. 
It is consequently an easy matter to get up in a Weet-End 
room and talk cheap philanthropy at the expense of hard 
working men. It is all very well, too, for others like 
Sir Joo. Brunner, who, exercising a huge monopoly on 
some cheap waste ground at Northwicb, can easily afford to 


cover acres of ground with boilers, and keep his combustion 


rates at a low figure. 

Sir Harry Poland contents himself with a bold statement, 
which he doubtless himself considera to be true, that London 
is worse than a third-rate provincial town. Lord Midleton 
takes up a prophetic vein, and wants future buildings not 
to emit smoke when science will step in, &о., &o. That 


blessed leader ” Mr. Ruskin, to quote Sir W. B. Richmond's 


own description, writes in his usual denunciatory style 
of that villain smoke, and the prime mover in this agitation 
thinks it encouraging to go on under his blessing. It is 
exceedingly kind of all these, no doubt, well-intentioned 
gentlemen, who know so little of the difficulties of manu- 
facturers in London, to seek to harass them by ill-considered 
legislation. No one hates smoke more than we do ourselves, 
and we are by no means of opinion that everything has been 
done that can be done to diminish smoke. The fear of 
unreasonable amoke prosecution has been, more than any- 
thing else, responsible for the weak determination to use 
ouly smokeless Welsh coal. This course has had a double 
effect. It has raised the price of Welsh coal, promoted 


the Welsh coal strike, and brought London to ita 


present pass of having very many boilers which are only fit 
to burn smokeless coal. If smoke prevention laws were 
enforced in a more rational manner, there would be some 


possibility of large fuel users experimenting with the means 


of perfecting their furnaces. Without doubt the smoke 
abatement question is important, and is worthy of fair oon- 
sideration. Smoke inspection should be in the hands and 


. under the control of gentlemen of scientific and practical 


attainments, who are capable of forming correct opinions 
upon the efforts put forward to cure the evil, and who 


can give sound advice on combustion. Equally important 


with smoke prevention is that of our national resources; 
our English coal is chiefly bituminous, and it is simply folly 
to cut off the use of the chief supply of coal from one-sixth 
of the people of the country. Yet this is the course 
advocated by drawing room faddists. That Sir W. Rich- 
mond does not realise the task he has undertaken is very 
evident, for he talks of the appointment of a person as 
smoke inspector We would advise an engineer and 

gentleman who, whether well or ill paid, would hot be open 
to bribery, which seems to be Sir W. Richmond's chief or 
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only reason for proposing good pay. Sir W. Richmond and 


his numerous and wealthy associates would be far better 
employed in promoting some means of electrical power 
transmission whereby London power users could buy energy 
manufactured miles away. - | 

The principal produoer of smoke in London is, however, 
the domestio fireplace. Our contemporary, the Engineer, 
does not seem to think that there ія mach smoke from domestio 
fires though, all the same, gas is advocated. The Engineer, 
‘however, appreciates the sentiment in favour of the open 
fire and bituminous cnal, and всопіа argumenta deduced 
from practice in Russia, New York, or 
We English do not require these foreign methods, 
chiefly because of the Gulf Stream’s kindly consideration 
for these islands. Indeed, if we oould all have hot air 
warming we should like an open fire jn addition. We do 
not, however, agree with the Engineer that bituminous fuel 
cannot be burned smokelesaly at higher rates than 8 or 
10 lbs. per square foot per hour, and only then at an un- 
economical rate. The classic Wigan coal trials proved quite 
the contrary, both in the rate of combustion and the evapo- 
rative efficiency. The Engineer states deliberately that no 
satisfactory means of burning bituminous fuel has ever been 
invented. This is too stringent. It may be difficult to 
obtain smokeless combustion, but it can be, and is done, with 
economy and efficiency, and would have been better and 
oftener done but for the methods of ignorant smoke 
inspectors, who have frequently not only threatened steam 
users with prosecutions during the process of experiment, 
but have actually carried the matter into Court. Au experi- 
ment has proved a failure, for example, and for the rest of 
the day or week the output of smoke has been increased. 
This is not allowed for by the inspector, yet it is obviousl 
impossible to attain success with every trial. 

We have repeatedly advocated the policy of allowing oom- 
bustion to become more perfect before absorbing so much 
heat from the furnace. The too rapid cooling of furnace 
products is responsible for smoke, and defeats the best 
efforts at air admixture and suitable draught. Lancashire 
boilers have the furnace well arranged for smokeless com- 
bustion, во far as mere form is concerned, but their furnaces 
are water cooled at a vital part. Water-tube boilers are 
often better in the latter respect, but are usually wrongly 
arranged in the former. The very varying rate of work at 
ап electrio light station is doubtless responsible for the 
trouble the electric light companies have been recently find- 
ing on the smoke account. The forcing of fires to get over 
the load curve peak with a reasonable fire grate area for all 
the other 28 hours or more of the day, is, we admit, a 
serious difficulty. It is got over usually by а 24 hours’ use 
of Welsh coal. It might be worth while to oonsider the 
employment of Welsh coal for one hour with more forced 
draught, and the nse of cheaper bituminous fuel for the re- 
. mainder of the day. An ideal system of working a station 
over a peak is to have boilers of large water capacity at the 
feed level; to fill up the gange glass to a maximum ready 
for the rise of the load curve; to check or stop the feed 
during the heavy period, and even call on the economiser 
for steam for a few minutes. Then, as the push slackens 
off, there is & low water level to be filled up, and 
ап economiser of cooler water to absorb the surplus heat 
from the yet active fires as the load curve is returning to 
normal, So far, electrical engineers have chosen the exactly 
opposite system; they have selected boilers of small 
water capacity, which must be water fed through, or nearly 
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Berlin. 


— through, the times of heaviest load; they have avoided the 


hot water reserve for the economiser, and have struggled 
through with a hand-to-mouth policy, which turns steam 


into the engines which has been produced by almost the 


previous shovel of coal. Vexatious interference from the 
dilettante of a Weat-Ecd drawing-room will hinder the good 


work; let us have interference, but let it be rather from 


the engineers of а mutual association of steam users, It is 
from such mutual action that boiler explosions in England 
are less than in any other country,.and that boiler making 


stands on a higher plane. 


The smoke and combustion question would equally be best 


dealt with in a similar manner, under the guidance of some 


energetic engineer of practical experience and a sufficiently 
scientific and broad knowledge. 


Dr. CHREE’s paper on the longitudinal 
vibrations of solid and hollow cylinders 
| was read without discussion. Considering 
the wide range of application of his theorems, it is remark- 
able that his work should be received without comment ; 


this circumstance suggests how convincing are his proofs, 
and how thorough is his grasp of this recondite subject. 
Most of us are content to take it for granted that the 
frequency of longitudinal vibrations for a thin rod is given 
by a simple expression involving nothing more complicated 
than the square root of the ratio of Young's modulus, to the 
density of the material. This expression is right enough 
for a long, thin, straight, homogeneous rod; but it does not 
hold for conditions outside that ideal case. When-thickness 
is considered, it becomes necessary to take account of. the 
fact that for every extension in the direction of the length 
there are stresses in the direction of the width, and the 
statement that higher harmonics are exact multiples of 
the fundamental frequency now fails. When want of homo- 
geneity is also taken into account, together with the form 
and solidity of the vibrating body, and ita surface conditions, 
the expression for frequency becomes far more complicated. 
Dr. Ohree's paper is an investigation in detail of the general 
case. His work will no doubt be found to have an im- 
portant bearing upon alternate current theory; for the 
formule relating to acoustics, alternate currents, and 
orank-s hafte, have generally something in common. In- 
cidentally he shows bow the physical significance of a 
mathematical expansion is sometimes ruined by the 
whittling down of terms in the series, all for the doubtful 


The Physical Society 
Meeting. 


advantage of simplicity ; bis remarks should be regarded 
an a caution by those who follow short-ents unthinkingly. 


The second paper, by Dr. Young and Mr. Rose-Innes, is really 
а continuation of a study of Watt'a indicator curves, in 
special oases, i. s., for certain liquida obtained by the dis- 


. tillation of American petroleum. The particular substance 


now consider‘d is normal pentane, this, if we remember 
rightly, is the illuminant adopted for burning in the standard 
“pentane” photometric lamp. Dr. Young has succeeded in 
obtaining pure normal pentane by the use of an ingenious 
form of fractional distillation apparatus. So far as we 
know, this is the first time that pure normal pentane has 
been produced in tangible quantities ; we should therefore 
like to вее a comparison of ita value as an illuminant, with 
the “pentane” hitherto used in standard lamps. This pure 
normal pentane might turn out to be the most constant of 
all petroleum illuminants, Mr. Lehfeldt's suggestion of a 
curve-tracer is a good, but not altogether a new, one; 
he will probably find that the idea has been worked out in 
the Zeitschrift für Instrumentenkunde. The expense of 
such a machine would not be prohibitive if card-board 
scales were used; these would have lers percentage error 
than the experimental divergences in Dr. Young's resulta, 
and plotting would be much simplified. Squared paper 
leaves much to be desired, but its defects are in most cases 
expiated by the circumstance that with it interpolation is 
easy and obvious. There are instramenta which are 
instructive, but a nuisance. 
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A NEW CIRCUIT BREAKER, 


THE circuit breaker illustrated in the accompanying cut has 
many unique features. It is a double-pole device, having 
two blades which can fly out independently or simultaneously. 
The advantage of this arrangement, says the American 
Electrician, is that a short circuit cannot be thrown on the 
line without the interposition of a breaking device. One 
blade is thrown in et a time, and if a short circnit exists the 
first blade will be thrown out when the last is thrown in. 
The two cannot be thrown in at once, except by deliberate 
intent. Each blade has a separate latch and catch which 
acts on a roller principle, reducing the friction to a mini- 
mum. The hinged joint at the base of the blades carries on 
its pivot a nut which is connected by an arm to the blade 
itself. The closing of the blade compresses the clips of the 
hinge posts and improves the contact. It can be adjusted 
to any desired degree, and can be set to a presure of 


This makes the 
hinge posta even a better electrical joint tham an ‘inde- 
pendent jack-knife contact. The circnit breaker is equipped 
with a new style carbon break of liberal capacity, and so 
adjusted that the copper oontacts separate over an inch 
before the carbons, which therefore take the entire aro. 
This оү prevents burning of the clips. The- sole- 
noid is wound with two coils. They are formed of bare 
copper, and are carefully insulated between turns. The 
outer surface of the coil is turned and polished and preeents 
a very fine appearance. The conducting parts of the circuit 
breaker are calculated on a basis of 750 amperes to the 
equare inch. The range of adjustment of this instrument is 
from 100 to 400 amperes, and the normal capacity is 200 


1,000 Ibe. to the : qaare inch if necessary 


amperes. This circuit breaker is also made with under-load . 


attachment. It is carefully calibrated, and said to be as 
reliable as any amperemeter on the market. Its installation 
on the switch is very convenient. Seven holes are all 
that are required to hold the circuit breaker in place on the 
board. These instruments have been used with great satis- 
faction on some of the largest iortallationg in New York 
City. They are manufactured by F. A. LaRoche & Oo., of 
гов City, and are known as the “Victor” circuit 
reakers. 


THE SWINBURNE SULPHIDE ORE PROCESS. 


WE have rcceived from Mr. James Swinburne a small budget 
of papers relating to the Phcenix Process (Parent) Company 
Limited, a company which is being promoted with a capital 
of £50,000 in £1 shares. The objects of this company as 
set forth in the advance us are :— 

1. To purchase the Swinburne patents relating to the 
treatment of sulphide ores, 


. process will need careful revising. 


2. To procure the assistance of Mr. E. A. Ashcroft, late 
of the Sulphide Corporation, Limited. 

8. To erect an experimental plant for trial of the Swinburne 
process upon an industrial scale. ИН ; 

4. To vend, lease, or otherwise dispose of, the Swinburne 
process, if proved an industrial success, PM 

Of the proposed capital of £50,000, £26,500 is to be paid 
to Меєвгв. Swinburne and Ashcroft as vendors of the new 
process, £25,000 in shares and the remainder in cash ; while 
the residue of the issue, £28,500, is to be used as working 
capital of the Phoenix Company. — | | 

At present, sub-criptions are only akked to a sped аму 
experimental fund of £2,500 for further t sting the value of 
the process. If these lubora!: ory (?) trials are successful, 
the raising of the remainder of the cash capital, and the 
erection of the experimental works, will be preceeded with. 

The process described by Mr. Swinbarne in one of the 

| ted papers accompanying the advance prospectus is as 
ollows ;— | | | 

The crashed (?) but unroasted sulphide ore is fed into an 
externally heated cauldron, containing molten lead and 
molten zinc chloride. The silver of the ore alloys with the 
lead ; the zino and lead sulphides mix with the zinc chloride, 
and form & molten mixture of chlorides and sulphides, 
After removal of the lead-silver alloy, the molten mass is 
electrolyeed, and first the lead and then the zinc obtained iu 
molten form at the cathode, while sulphur escapes as vapour 
at the anode, No chlorine is liberates, and the zinc chloride 
is finally recovered from the gangue, &c., of the original 
ore by distillation. Owing to the metals being separated at 
a temperature above their melting points, no difficulties 
arising from spongy deposite occur. The cost of operating 
the process is estimated at 38s. per ton of ore in Australia ; 
or at 26s. per ton, if only the silver and lead be extracted. 
The English patents are 10,829 and 10,8294, of 1897; and 
patents in other countries have been applied for. Letters 
containing favourable expressions of opinion upon the 
process by Mr. Steinhart and Mr. Ashcroft are printed with 
the advance prospectus, 7 

With regard to this process we may state that wa 
thoroughly approve the cautious method of development 


which is being adopted. | | 
The £2,500 for preliminary experimental work, and the 
£25,000 for a industrial installation, compare favour- 


ably with the £10,000 and _ £250,000 spent in the 
trials of the Ashcroft procese. We further think that the 
principle of the new process is a distinct advance upon the 
wet methods of treating there refractory sulphide ores ; and 
we have long believed that if the problem of their success- 
ful treatment was ever solved, it would be by a fasion 
process, though not necessarily an electrolytic one. Whether 

r. Swinbarne’s process will be found both practicable and 
economical when tried on a larger scale remains to be proved; 
and if these trials end successfully it is necessary to re- 
member that it will have to reckon upon the competition 
of the Fry process,* likewise a fusion procese, which 18 about 
to be worked upon a very extensive scale at Manchester by 
the Smelting Corporation. We think that under these 
circumstances, the estimates of the cost by the Swinburne 
It is not sufficient to 
show that the treatment of the ore by this process leaves 
a large margin for profits and contingent expenses; it 


must be proved that the profits per ton of ore treated equal or 


exceed those obtained by the Fry process. We note that 
Mr. Swinburne, in the estimate of profita given in the 
advance prospectus, has calculated upon a 100 per cent. 
recovery of the silver, lead, and zinc contained in the ore. 
We consider this an altogether improbable return, when . 
working upon a large scale; and shall doubt, antil con- 
vinced by actual figures, whether even 90 per cent. will 
be attained. | 
Further, has Mr. Swinburne considered the time requisite 
to deposit the whole of the lead from & mixed mass of 
molten zinc and lead sulphides by electrolysis? Such 
operations, though theoretically possible, are difficult, even 
with the small amounts of material used for analytical 
p ; and when one works with tons in place of grams, 
the difficulties increase. If the zinc sulphide is to be 


* By this process, according to Ingalls, 90 per cent. of the silver, 


87 per cent. of the lead, and 70 per cent. of the sino are recovered, 
No electrical energy is required ; the prcques is metallurgical. 
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wholly freed from lead sulphide, we anticipate that the cost 
of recovering the lead will be much higher per ton than that 


given by Mr. Swinburne’s. If, on the other hand, the zinc - 


sulphide is not freed from lead sulphide before passing on 
to the third stage of the process, the zinc deposited will be 
alloyed with lead and unfit for many рше 

We make these criticisms not in hostility to the process, 
which we think on the whole a promising one, but in order 
to draw attention to those points in it, which will 
probably be revealed by the further trials, and will demand 
considerable attention if they are to be overoome. 

With the copies of letters and other papers relating to the 
oo псор piae ae been sent to us under 
the same oover wi e Phoenix Company’s prospectus, we 
do not feel prepared to deal at length. as 

We are certainly surprised to see Mr. Ashcroft’s name 
figuring on the front page of a prospectus before, in our 
opinion, he has adequately replied to the charges bronght 
against him by his critics both in this country and in 
America; and we think that although the process, in the 
promotion of which he is now interested, is decidedly 
promising, he and Mr. Swinburne wonld have been better 
advised had they themselves provided the money required 
for the pending ршн work, and so.avoided an appeal 
to the general public or to the shareholders in the Sulphide 
Corporation. 

“Once bit, twice shy,” is an old saying, the truth of 
which is frequently proved in financial affairs ; and we shall 
be much surprised if it is falsified in t^e present instance. 


ELECTRICAL CANAL TRACTION. 


П. 


THE Bovet system consists of chains laid in the canal 
itaelf and simply oarried over wheels on the barge, the barge 
mechanism being electrically actuated from overhead con- 
ductors. An ordinary chain is sufficient, and has the 
advantage that it will slip at times of abnormal strees and 
so obviate accident. The following formule are given for 
calculating an establishment of this type. Given T the 
annual tonnage in millions, к the journey of a boat in 
kilometres, and o the load of в boat. Then 800 c к repre- 
sents the tonnage per kilometre. The number of boats in 


А А m. — T. , 
circulation per kilometre will’ be n = 00 5 Their 
headway in kilometres will be „ = 900 CK, Thus on a 


106 T 
length of 60 k. the annual traffic being 33 million tons, 
and the boats of 200 tons burthen, traversing 80 k. each, 
if the пиу speed be 12 hours the velocity will be 2,500 


m. per hour. 

Each boat is estimated to require 8:2 kw. of energy or a 
total of 275 kw., or 535 H.P., allowing 91 per cent. 
output of generator. 'These values are arrived at from 
the formula r — G + bt) v? where v is the speed 
in metres per second, and ¢ the draught in metres; r being 
the resistance in kilogrammes; a and ö being—a 21:8, 21°5, 
and 14:2; and 5 123:6, 781, and 52:4 for three classes of 
boat known in France as the Peniche, tbe Flute, and the 
Tous. The formula is applicable to speeds of *25 to 2:6 m. 
per second, and draughts of 0°65 to 1°88 m. 2 

It is advised that for steam power there should be a power 
station on each section. Gas engines, too, may well be 
divided up into several stations, and they have an advantage 
over steam for powers under 25 H.P. Oil engines are, 
unhappily, too costly to run, or they seem best suited to power 
distribution for canal traction purposes. 

Phase currents are not new in industry. Why, it is asked, 
can they not be used in canal traction? The necessity for 
three lines need not bea serious disadvantage as is some- 
times urged. The polyphase motor is ro simple and 
strong as to demand serious consideration where it will 


counterweight, the grooves of the being shaped to 
clear the’ insulators. The lt dy the boat 
by means of the cable which carries the current on board. 
The return current is not practicable by way of the tow 
chain. A second wire is therefore оса as return. 

The carriage seems better than the fisking rod ayien, of 


а barge is not confined by a rigid rail and the arm m 


long and very adjustable. | p 

The use of accumulators does not seem to be very prac- 
ticable for canal haulage.. They are referred to as having 
been applied in England to pleasure vessels on the Thames, 
E. P. S. batteries of 44 to 180 elements being used according 
to the size of the boat, and. double-bladed screws employed 
directly driven by four-pole motors excited in series. 

A trial was made in France by the So-ié'é Boulet et Cie. 
Fifty-two Gadot cells were employed to work a Gramme 


motor equal to 100 volts x 41 amperes, with a three-bladed 


screw at 300 revolutions per minute. Speed trials showed 
1 kilometre in 4 minutes 18 seconds, on a of 14 k. per 
hour. The battery gave 80 amperes in full disch At 
80 A cent. efficiency the work performed was 3:25 H.P. 

he Gymnote, a submarine torpedo boat of the French 
Admiralty, was tried in 1888 at Toulon. It had a fonr- 
bladed screw of 1:50 m. diameter. The motor was of 16-pole 
type. The ра were placed оп a moving ring of 1 m. 
diameter, and furnished with a four-brush oollector, two for 
forward and two for backward running. The speed was 250 
per minute, and the screw was driven direct. The weight 
of the motor was 2,000 k. It gave 60 H.P. with a 
200-volt current and 220 amperes. The battery was 564 
cells of the liquid alkali type Commelin-Desmazures- 
Baillache. Each oell weighed 17°5 k., or a total of 


harge 

place given time to do во. This should be done without 
unduly delaying their work and might be done by night. 

Relatively to tramway work canal haulage is much easier 
for accumulators. The following figures may be studied :— 
A boat of 850 tons will run 44 to 5 hours at 8 kiloms. par 
hour with a battery of a capacity of 110 a&mpere-hours 
weighing about 1,000 kilog., and measuring 1:42 m? x 
825 mm. high. For a tramcar the battery will have a 
capacity of 180 ampere-hours and will weigh 1:750 kilos., 
and оббйру an area of 2 16 m? of the same height —325 mm.— 
as the'former. It is assumed that the weight of a b in 
kilos. is a little over ;},th of its capacity in watt-hours. The 
displacement of a barge ів, say, 889 tons, or 0°97 of the 
nominal 350 m*. At 8 kiloms. per hour its resistance may be 
taken as 0°37 k. per m? of disp ent. The total traction 
is thus 125 k. The work yer second is 104 kgm. or 
1,020 watte, or, say, 1,500 watts furnished to the motor. 
For a 6 hours’ run the weight will be about 750 kilos. on the 
above rule. The rule is thus derived: Let 1 be the capacity 
of the battery, and 1, ite capacity per kilo. of plate. Then 


* is the weight of plate per element. Add 0°65, then the 
1 
weight in working order is 1:65 I At the tension Е 


there will be 197 elementa, whence the weight in kilos. is 


METTE for the batteries of the Socié:é Electric, The 
1 


current available is 15 ampere-hours per kilo. of plate, but 
only two-thirds this is guaranteed. For 10 ampere-hours, 
therefore, is found by substitution in the above formula 
0'0838 E I. 

As before stated, there is an electrical system on the Canal 
Bourgogne on a length of 6 kilom., of which 8,900 m. are 
in tunnel. This length is the summit level. It receives 
large quantities of water daily, at least 80,000 i? in all 
seasons, of which 18,000 go to the lock at Pouilly and 12,000 
to that at Escommes, At Ponilly there is a fall of 7 m. or 19 
H.P., and at E3commes one of 8 m. or 15 H. P., a total of 34 


— 
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Н.Р. Being similar, one only, that of Ponilly, need be 
described. The turbine is of Girard type, 1:16 m. in diameter 
and 100 revolutions per minute, geared to a shaft at 200 
revolutiong. It is regulated by a-sluice electrically operated. 
The dynamos are of 11:6 and 9 E. H. P. of Gramme type. The 
ordinary work requires 370 volta (280 only at Eeoommes) or 23 
amperes. The generators are in series and sbunt wound 
because {Те employment of an accumulator was intended. 
. The winding is condemned as can:ing great king, and 
if wound in series this fault would be absent, but it would 
be inconvenient for battery charging. Moreover, each 
machine tends to reverse the other's polarity. — . | 
At the time of starting & boat the turbines are only over- 
coming friction. By too rapid absorption of current at the 
motors, the turbines are overloaded and run slowly: as the 
fall at Pouilly is less than that at Escommes, the Pouilly 
dynamo is liable to be reversed in polarity. Frequent at 
one time they have been checked by a powerful rbeostat of 
180 ohms resistance во as to prevent too rapid admission of 
current to the motors. Slow movement of the rheostat 
enables the turbines to follow up their increased loading. 
The advantage of the arrangement is that three conductors 
alone are n quired, one directly. between the dynamos and two 
outer ones across which the motors work. The length of the 
electrical circuit is constant, and the current thus does not vary 
as the boat travels. Coupling in parallel would require four 
lines. Lower voltage is possible with less line loss. The 
conductors are of telegraph bronze 8 mm. in diameter and of 
45 kilos. per mm? tenacity, and 98 ре cent. conductivity. 
The circuit resistance is 9:9 ohms. When under 600 volts 
the current is of 20 amperes. The fall of potential is 78 
volts and the efficiency output 87 per cent. The conductors 


are carried by transverse iron carriers from posts. In the 
tunnel portion they are held by iron og nip iven into the 
y stirrups from the 


crown of the ae They sre hung 
insulators. The middle wire siniply passes over the throat 
of the insulators and is secured by brass wire. There is а 
tendency to sparking at the stirrups which have to be made 
thin to remedy this fault. | 
The advantages of the system are rapid erection, non- 
rigidity, absence of solder, different lengths being coupled 
by screwed bronze sleeves right and left threaded, the surface 
of contact secured being considerable, and they serve also to 
lengthen or tighten the line. Two trolleys are employed on 
а rod 7} m. long, of which 4 m. à» of iron tube, the rest 
being bamboo. The pulleys are protected by India-rubber 
against short-cirouiting if derailed. The motor is 
of Gramme type, series wound. At 550 volts and 80 amperes 
it gives 19 Н.Р. at 900 revolutions. It is belted to the fly- 


wheel of the gearing, which is so arranged as to give-a speed 


of 20 or 40 to the chain wheel, corresponding to a rate of 
travel of 0°65 or 1:80 metre per second. The chain runs in 
the middle line of the barge. The barge is lighted as it 
passes the tunnel by two series of lamps, arranged that as 
the rear lamp is extinguished а fresh one Кена up, the length 
of the barge being thus constantly illuminated. "The accu- 
‘mulators contain 250 elementa, Their normal 5 is 
15 amperes discharge rate and 10 amperes charging. The 
battery is shunt conneoted to the line, and serves as a 
steadier, pot being required as a store, for there is no lack of 
water. It is placed at the generating house, though 5 
it was on the towing vessel, and caured e by 

vapours. For a period of six months the cost of transport 
has been 0:071 franc per ton, or about Id., showing an 
economy of 80 per cent. over steam towage at 0:108 franc. 
The air of the tunnel is, of course, no longer rendered 
E жашы by the smoke of coal, and the speed obtained is 


PROF. LODGE ON SPACE TELEGRAPHY. 


Pror. Lobdx's lecture at the Institution of Electrical 
Engineers on “Improvements in Magnetic Space Tele- 
graphy,” is more than a description of a new system, it is a 
criticism of old methods and a study of their limitations, 
followed by a look ahead into the possibilities of ship and 

‘shore signalling. To begin with he gave his hearers a 
'- careful explanation of the difference in quality and function 


between the magnetic induction exerted between wire and 


- wire, a8 in the Lavernock experiments, and the ive 
waves that are emitted by a Hertz oscillator. The distino- 


tion between the two kinds was illustrated by the case of a 
magnet “ wobbled " slowly on one side.of a sheet of copper, 
in which case a compass-needle on the other side of the 
sheet is affected ; and a magnet * wobbled" fast, in which 
case the needle does not respond. A magnetic alternation of 
sufficient rapidity induces an alternating electrostatic field, 
and is therefore accompanied by emission of energy; but a 
slow magnetic alternation is practically unaccompanied by 
electrostatic effects, and practically all the energy emitted at 


.васо pulsation returns to the source. 


The new system of telegraphy, now suggested by. Prof. 
Lodge, is the outcome of bis well-known experiment on 
“ tuned circuits, where two similar Leyden jars, each pro- 
vided with a suitable metallic circnit, аге made to respond 
to one another at a distance. Instrument makers were re- 
minded that when they design the apperatus for this vla 
ment, the areas of the resonating circuits should. be carefully 
attended to; as a rule they are made too small and too 
cramped ; all the joints should be soldered, and chains, 
* which are an abomination,” should be avoided, the circuit 
should be so well jointed that a thermopile will send an appre- 
ciable current through it. In the experiments on signalling, 
the Leyden jars are replaced by condensers of several micro- 
farads capacity; the resonating metallic loops are enlarged 
into inductive ooils of great area arranged horizontally ; and 
the influence machine gives place fo an alternate current 
dynamo. Lastly, the receiving apparatus is geared up by a 
traia of telephonic relays, во that the diaphragm of the last 
telephone of the train vibrates with sufficient violence to 
make an electric contact, which in turn can operate a tele- 
graphic instrument. | 

The discussion on the lecture promises to elicit some 
important information with regard to the effect of sea-water 
on the attenuation of electric waves. This question has 
been gone into mathematically by Mr. Whitehead in a 
Physical Society paper. He finds that the loss due to 20 
miles of traversed sea-water is 79 per cent. of the initial 
electric impulse. Prof. Lodge seems rether unwilling to 
accept these figures ; his objection is based on the assump- 
tion that the re-acting currente, which are really responsible 


for the attenuation, are, at considerable distances from the 


cource, extremely feeble. According to Prof. Lodge, the 
өшу conductors that interfere between the primary and 
secondary coils, in such a case, are such as have a position 
near one or other of the coils. A single conductor exerts its 
greatest obstructive power when it is placed half-way 
between the primary and secon coils ; but if the coils are 
far from one another, the effect, in Prof. Lodge's opinion, 
is almost negligible. Moreover, he points ont that Mr. 
Whitehead’s calcnlations appear to be developed. from 
differential equations which assume that the send- 
ing circuit emits true waves. And while it is the 
fact, as demonstrated by Prof. J. J. Thomson, that a 
Hertz oscillator in a trough of liquid has its oscillations 
absorbed with great rapidity, the same does not necesearily 
hold for a simple fluctuating magnetic field. Prof. Lodge 
suggests that the sea-water question might be compromised 
by putting one horizontal coil on shore, and another, in the 
game plane with it, on the ship. 


STEAM ENGINE GOVERNORS. 


Br JOHN DAVIDSON. 


(Continued from page 806.) 
Ав the automatic expansion governor driving the steam distribu- - 
tion valve direct in the case where only one valvo is used, has the 
effect of causing а mnch more nnequal turning effort to the crank 
than when a throttle is used, I have prepared diagrams showing the 
fluctuation of energy per revolution of a single cylinder horizontal 
engine under different conditions of governing and when running 
at various loads. The coefficient of fiuctuation of energy per revolu- 
tion in each. case being given in the table. 


— — 
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aper read before the Balford Science Students’ Association at 
the Royal Technical Institute, Salford. 
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The conditions of load are as follows :— "- 

The fall load with the automatic expansion engine is taken at 3 
of the stroke. With the throttle engine the cut-off is taken at 

35 of the stroke to allow for a little overload or drop in steam pres- 

sure. With the two-valve automatic the stesm admiesion was the 
same as the one valve, bot the release and compression under the 
same conditions as the throttle engine. Boiler pressure, 100 1bs. 
square inch. The effect of the inertia of the moving parts being n 
into account in all cases. | 


Совғттсгамт OP FLUCTUATION or ENERGY PER REVOLUTION. 


— = 


Automati expansion Automatic expansion Engine "——— ed 


ith al d with two valves, | 
7 control. of. shaft SO 8005 раг | by throttle governor. 
- Ld | | 
Full load ... '158 144 | 139 
60 percent. of load 193 130 142 
40 „ „ 220 143 | 145 
. 16 n " 833 | 129 162 


| 


Automatic expansion with one valve, 
under control of shaft governor. 


Automatio expansion with two valves, admission 
only under control of shaft governor. 


cylinder, or the portion of the stroke during which the fly-wheel and 
other revolving portions of the engine have to give up the work stored 
in them to overcome the resistance due tothe load. In the two- 


| energ 
cen of a much less load than full load. 
With compound engínes with cranks at right angles, and also in 
three-crank engines, these fluctuations are enormously reduced. 
On further examination of the two diagrams you will see that with 


engine controlled by 
rottle governor. 


à 4 P. 
all load 


= F ; c = 40 per cent. óf full load. 
b = 00 per cent. of full load. = 


d 15 » » » 


——MÀ — 


AA з 


. = Mean effective turning effort at the crank. 
= Zero line, or where crank effort is nil. 


DrGRAMS SHOWING Errzctivz Товшна Errowr DURING Оня REVOLUTION. 


With the one - valve engine worked by а shaft governor, the flactua- 
tion increases from ‘158 at full load to :333 when running at the light 
load. When two valves are used the flactuation varies very little, 
being a little less at the light load than the full load. In the case of 
the throttle the fluctuation does not alter very much, being a little 
more than the two-valve expansion engine. 

Ik you examine the indicator diagrams, 1 and 2, you will sce 
that the principal cause of the fluctuation is due to the compression. 


Еа. 1. 
poe — 
— 
— ſfſ— 


Fia. 2. 


Fig. 1 represents a light load card of a one valve variable expansion 
engine, corrected for effects of inertia of the moviog parts, and 
showing the effective pressure per square inch of the piston to turn 
the crank ; and fig. 2 а similar card of a two-valve variable expansion 
engine. The shaded portion shows the negative work done in the 


2& а" 


the variable expansion engine even at light loads, the has to 
withatand the full boiler pressure, and in the case of the the 


gine is subject to iudi leds 


Again, by providing excessive fly-wheel power to an engine, you 
may cause it to tarn with a very even angular velocity, and Fig might 


would mean very large bearings, and would tend to reduce the 
mechanical efficiency of the plant, but beside this it would have its 
effect upon the governor. A sudden change of load would not cause 
the engine to gallop away or pull up so suddenly, but it would be 
longer in again settling, and the oscillations in the governor, if any 
= тке кеша be longer, consequently a very sensitive governor 
be req 

In gas engines, where there is only one impulse every two revolu- 
tions of the crank, very large fly-wheels are fitted, to counter-balance 
са . VV 

possible to get a fairly even turning e properly i 
the steam distribution and cranks, there is not the same need 


In controlling the speed of an engine there are three variations 
which the governor bas to deal with, vim, first, sudden cbanges of 
load; second, gradual changes of load; third, alteration of steam 
pressure. 

The quickness of the action of the throttle governor depends not 
only eee ol its mechanism, buf also upon the steam space 
or volume between the cylinder valve and the throttle valve, for 
whatever steam is between these two valves when a load is thrown 
off, it is beyond the control о? the governor, and may bave a serious 
momentary effect. Therefore, for the best results, the throttle valve 
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AM ны placed as close as is practically possible to the cylinder 


ve. 

A change of load on an engine governed by variable expansion 
is met by an earlier or later cut-off of the steam admission to the 
cylinder, cons quently the steam already in the cylinder is all that is 
beyond control when a load ie thrown off suddenly, and even then, if 
there is only one valve to the cylinder, and the governoris sufficiently 
sensitive the compression will be increased and tend to keep back the 
engine. In a compound ergine with both cylinder valves urder 
control of the governor, the ей: сё of the steam in the receiver will be 
reduced by the cut-off in the low pressure cylinder being altered also, 
and this will put more back pressure to the high pressure cylinder. 
On account of the immediate action cf the variable expansion 
governor upon the cylinder valves, i* i$ more prompt in answering 
to a change of load, and where sudden changes are expected, this 
governor is preferable to the throttle. 

For a gradual change of load, or an alteration of steam pressure, 
both governors can be made to answer equally well n kor ping the 
engine speed constant, or within the limited permanent on, if 
they are properly designed. 

It is pu egt to keep the exactly constant during the 
changes in &o., even with the most sensitive governor, because 
the governor itself cannot act until some slight change in speed has 
taken , as it cannot anticipate a change of load. Therefore, if 
don some load off an engine, it must actually speed a little 

the governing mecbanism can come into play, and alter the 
quantity of steam being supplied to the engine, to an amount just 
sufficient to keep the engine in motion at the normal speed. 

This variation may be only momentary, and the more sensitive to a 
change in speed the governor is, the lees will this variation be; but 
when the governor had settled in its new position, the speed would 
then be the same as with the heavier load. The governor that will do 
this perfectly, and remain satisfactory, has yet to be invented, and 
for most purposes is not required ; yet with some forms of governors 
порае to keep within very small limits of the normal speed at 

The permanent variation is required to be kept very small for some 

or in other words, the speed the engine runs without any 
load, or simply turning itself, must not be more than from 1 to 2 per 
cent. more than when running with the full load on. Also, for good 
governing, it is essential that the momentary variation ca by 
sudden changes of load should be as small as possible, and with a 
perfect governor, this would exactly correspond with the permanent 
variation. A perfect governor does not necessarily mean one which 
will keep the engine at exactly one speed for all loads. Suppose you 
design a governor so as to cause an engine to fall in speed, say, 3 per 
cent., when the full load is put on. As the engine falls in speed, due 
to the extra work put upon it, so would the governor take up a new 
position, and when the engine had dropped 3 per cent. in speed, or 
had full load on, the governor would have moved at the same instant, 
to such a position as to give sufficient power in steam to the engine 
to load. In this case there would be no extra momen 
variation, because, as the load changed, so would the governor wi 
it to correspond. In practice, of course, this is impossible, as the 
change in speed of tne engine takes place first, and this change 
causes the governor to alter, and prevent any further development of 
the variation. 

The quicker the governor answers to any fluctuation in pan a 
the more sensitive the governor is to small fluctuations, the less will 
this momentary variation be. 

Again, all the forces of the governing mechanism mast act in 
harmony when a variation takes place to make it quick in -enting, 
the various joints, &c., must be as free from friction as possible, 

great 


weight of its parts, &с. 
ith a throttle governor, generally what the mechanism has to do 


do the work, depending upon the speed, &c. 
(To be continued.) 


LIGHT RAILWAY SCHEMES. 


Моувмвив 30th was the last day for lodging before the Light Railway 
Oommissioners statements of proposals to take advantage of this 
cheap and quick way of obtaining powers to run light railways 
through England, Scotland, and Wales. The new procedure is 
evidently now in working order, and the number of applications is 
Temarkaole compared to previous years. The specifications lodged in 
accordance with the statute show that the railways and electric 
communications by rail now contemplated will reach a length of 
nearly 500 miles, at a cost of over £3,300,000. There are 54 projected 
lines, of which Wales has only three, and Scotland nine. Electricity 


is coming ra to the front, and in the 54 cases lodged 32 are 
electric action.” 

The following is a list, published in the Pall Mall Gazette, of the 
new lines proj.cted :— 


Mile- | Motive | Estimated 
Name. | age. | power coat. 
| 
EnGLAND. | £ 
Aldershot and Farnborough 51 | Electric 64,093 
Axminster and Lyme К 67 | Steam 49,938 
Barnsley and District ... bee % 3} | Electric 22 351 
Callin 2s 11 | Steam 99,792 
сет 5 and 10 | Electric 41,887 
"oc istow, and Bel . 
) VV 4j Steam 18.541 
eltenham and District сее ae 5? | Electric 46,587 
Colchester eee eee eee eee 5 n 33,327 
Colne and District [II soo esc 53 99 81,614 
Corringham is - $e aes 28 | Steam 6,474 
Cranbrook, Tenterden, and Ashford... 12 » 120,925 
Orystal Palace eee [IX eee eee 9} Electric 45,417 
Didcot and Watlington (Extension)... | 2$ | Steam ' 
Doncaster and District ... see ... | # 54 | Electric 37,324 
Doncaster Corporation 7% " 34,500 
Dudley and District (Extensions) 3 " REN 
Essin and Ashmore vs jus 51 Steam 56,376 
Finchley, Hendon, and District ..| 10} | Electric 111,185 
Goeforth and Ponteland P M 7 | Bteam 33,398 
Барис. Finchley, &c ooo ee 1 Electric 75,615 
gs, Bexhill, and District 194 й 524 
Highgate, Finchley, and Wood Green 10? " 9 
Hounslow and c ak * 47,259 
Isle of Thanet (Extensions) eee эө» b » 23,224 
Land's End, St. Just, &c. 2 ..| 20% Steam 146,148 
London United Tramways, Limited, 
Light Railway Extensions ... ..| 162 | Electric 199,045 
Middlesbrough, &c. .. .. » 340 
: Middleton (Extension) ... - T 2 T 15,108 
Nelson and District e. 13 " 15,000 
Nelson, Oolne, &о. ex xe cx бї " 87,860 
North Lincolnshire sae ka Bteam 137,433 
North Lin eee еее eee eee 144 99 80,282 
Notley, Orowboro', and Groombridge | 11 в 56,666 
о i Oudham, and Tatsfield ose 71 » 69,254 
Pensance, Newlyn, &£o. ... ..  ..| 21 T 153,246 
Bt. Helens, Leigh, and Bolton ... ..| 24 | Electric 102,090 
Southend-on-Sea and District... ...| 6} i 40,474 
a — a ай s " regs 
pon alley ТҮП еее I) TD н 9 
Trent Valley ( ) edi ..| 15 | Steam 81,250 
Waltham Cross and Eo d eee ° eee 52 Electric 27,933 
Wass. 
North Wales Narrow Gauge Railways 
(Beddgelert Extension) ose 4} | Steam 11,496 
Rhyl and Prestatyn ... ids sss 5 Electric 458 
Swansea eee eee 000 ees eee 7 и 55,172 
| BSOOTLAND. 
Ayr, Prestwick, and Monkton „| 44 i 31,787 
Caledonian (Avondale) e 0 oe 7 Steam 89,997 
Glasgow and B. W. Railway (Oairn 
Valley) еее eee eos 060 eee 15) » 1 ‚840 
Hamilton, Motherwell, and Wishaw ... 82 | Electric 79,532 
Inverness and Loch End .. e| 73 46,776 
Mueselburgh ° ° өөө m 41 Electric 37 os 
Uphali and Bangar шо 1 150443 
an 1 н 
Wick and Lybster 194 j 71,949 
492} £3,944,563 
| 
LONDON COUNTY COUNOIL. 
Ir was reported the Finance Committee at the meeting 
Vest? bad been completid for electric lighting purposes. Ii was 
estry com urposes. was 
decided, on on of the do lend 


Tun TELEPHONE QUESTION. 
The Highways Oommittee 
relating to the overhead 
Islington. 
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certain overhead wires, the length of which exceeds that stated in 
the Council's bye-laws, for periods ranging from six to 12 months. 
Colonel Ford move that the recommendation should be referred back 
to the committee for further consideration. He thought that the 
Council should pause before it threw up the sponge aud yielded to 
the company. It was stated by the press tbat on the Glasgow Cor- 
poration deciding to promote a Bill to obtain powers to establish a 
telephone system, the company had at once agreed to reduce its rates 
by one-half. It was therefore not desirable to hurriedly give the 
company the permission asked for. Mr. Torrance seconded the 
amendment. Mr. Howell Williams, as one of the members for 
Islington, said that the question had not been finally settled between 
the Vestry and the National Telephone Company. The Vestry 
desired the Council not to decide the matter either one way or another, 
but to defer the consideration of the question for that day. It the 
report was adjourned it would strengthen the position of the 

ington Vestry in arriving at a final understanding with the tele- 
phone company. Mr. J. W. Benn, chairman of the Highways Oom- 
mittee, said that he was willing to take back the report, the 
consideration of which was accordingly adjourned until after the 
recess. 16 was decided to give permission to the National Telephone 
Company to lay eight additional lines of pipes underground between 
the Northumberland Avenue and the Victoria Embankment sub- 
ways in connection with the company’s cables in those subways, the 
company to pay £l 16. per annum for each of the eight lines of 
pipes. 

TRA Tramways ENGINBER. 


А катрае was sprung upon the Council іп an urgency report of 
the Highways Committee stating that a letter had Just been received 
from Mr. John Young, of the Glasgow Corporation tramways, declin- 
ing to accept the position of chief officer of tramways to the County 
Council, as conferred upon him by the resolution on 29th ult. 
Iu tbe course of the letter Mr. Young said that, after investigation 
of the question, he found the position would be so difficult from what 
he had anticipated, and from wbat he had long been accustomed to, 
a8 to render it impossible for bim to accept it. Under the circum- 
stances, and in view of the necessity for msking provision for the 
administration of the tramways, the Highways Committee recom- 
mended that Mr. Alfred Baker, of the Nottingbam Corporation 
tramways, should be appointed manager of the tramways at a salary 
of xi ad а year. After considerable discussion the proposal was 
agreed vo. | 

It may be mentioned that the appointment of Mr. Baker, as 
manager, still leaves open the question of a chief officer of tram- 


ways. 
OVERHEAD TRAVELLER. 
It was decided to issue advertisements inviting tenders for the 


supply of а 5-ton overhead traveller at the new pumping station at 
Woolwich. | 


North 


CORRESPONDENCE. 


Brighton Breakdown. 


I think the cause of the automatic minimum switches 
cutting out the machines can be traced toa far simpler 
source than suggested by “Н. С. L." The characteristic 


curves and the demagnetising action of the armatures do 


not seem to come in at all. 

“Н. C. L." says: “А properly designed shunt dynamo, if 
run up to speed with its terminals short-circuited (and 
therefore giving no volts) will, if the resistance between the 
terminals be suddenly increased to its normal full-load 
value, immediately take on its full output more or less 
rapidly.” This, of course, is true enongh, but I would like 
to emphasise the more or less. It must be remembered 
that at the moment of removing the short-oircuit the 
machine is giving no volte, and therefore there can be no 
current to hold on the minimum cut-out, hence the machine 
must be ont out of circuit. 

This would be still more marked if accumulators are used 
in paralle), as they would recover far more rapidly when the 
short is removed, than the shunt machines, in fact, if the 
cut-outs do not drop, a current would probably be flowing 
from tbe accumulators into the machines. 

| | A. D. C. 


Combined Destructor and Electric Lighting Plants. 


I have read with interest Mr. E. K. Scott's article on this 
subject in your issue of yesterday. 

May I suggest that when next Mr. Scott lays himself out 
to indite “morals” and “conclusions” he will not confine 
his inquiries to one much-criticised plant, bat will endeavour 
to ascertain whether there is really such a depth of ignorance 
among consulting engineers and contractors as he appears to 
predicate ? 


— 


If we start with the assumption that the destructor is 
going to be of modern construction, and capable of being 
worked without nuisance, the same arguments as to situation 
apply to the destructor as to the lighting station—the one 
should be central to eave distribution lo:ses, the other to 
save collection and cartage cost. As в staff, there is 
nothiug unreasonable in giving one chief engineer charge of 
the combined plant, and making one set of clerks weigh 
materials and calculate and pay wages for the whole. No 
one proposes (pace Mr. Scott) to send “a navvy from the 
destructor” to the switchboard, because the navvies (aiias 
stokers) are fully and oonstantly employed at their own 
work. The suggestion that any manager of such a com- 
bined plant would endeavour to keep down his coats by 
keeping down his output, should not have come from a 
gentleman with any pretentions to electrical knowledge. 

In bis “oonclusions” Mr. Scott goes out of his wa 
to tumble over difficulties, which have been fully consid 
and are easily met. 

In all electric light stations, stand-by boilers have to be 

vided ; the simple plan is that adopted in many schemes 
or which my firm contracts at the present time; a suffi- 
cient number of boilers with ordinary furnaces are provided 
fer the requirements of the electric lighting station, and 
arrangements are made for leading the destructor gases into 
some or all of those boilers. The boilers are placed in 
batteries, so as to be readily and economically with 
coal if required; and my experience of working destructors 
is that the steam can be kept at a constant high 
with much greater ease than is the case with ordinary boilers, 
owing to the large reservoir of heat iu the brickwork of the 
destructor fines, and owing to the fact that a number of 
cella are charged and clinkered in regular rotation. 

The engine house is, of course, carefully isolated from the 
destructor and boiler house, and thus the whole benefit of the 
heat from the destructor is obtained, with none of the in- 
conveniences which worry Mr. Soott. 


F. L. Watson, A. M. I. C. E. 


The Horsfall Furnace Syndicate, Limited, Leeds. 
December 19th, 1898. 


Electrolytic Cyclic Process for the Treatment of Ores. 


Writers of articles on electrolysis ought, above ali, 
endeavour to avoid the use of incorreot terms and misnomers. 

I object most particularly to the expression, electrolytic 
cyclic treatment of refractory ores ; first, because electrolysis 
has nothing to do with the refractory ores, which are not 
treated by aid of the electric current. The electrolytic treat- 
ment applies only to the solution, after the ores, refractory 
or not, have been leached. 

Second, because I do not tee any cycle in that very un p 
electro-deposition of zinc from a sulphate solution. Ten 
years ago, Hermite claimed that his eleotrolysis of chloride 
of magnesium was a perfect cycle, in which the chlorine 
spent in bleaching was recovered by passing again the electric 
current through the same solution. 

Is there ny recovery in the electrolysis of the bath 
described by Mr. Cowper-Ooles, which justifies the employ- 
ment of the expression, cyclic” ? 

I have stated that I do not see any difference between the 
rotating discs used since several years by Dr. Tommasi for 
the deposition of lead, zinc, &c., and the qnis d discs 
ado by Mr. Cowper-Coles. So much the better for him 
if he has been the first to deposit metal on revolving disos ; 
it is for him to prove it. 

Cyclist. 


The Burning Question, 


Your indictment of Mr. H. E. Kershaw in the later 
number of your journal not only attacks him in an un- 
journalistic manner, bnt reflects upon the common sense and 

rception of the 120 gentlemen that form the Shoreditch 
Мыш, and, being one of that number, I feel that I am 
under your ban, and though I know Mr. H. E. Kershaw to 
be thoroughly able to answer for himself, and also to have the 
warm support and approval of every loyal man on our board, 
there is one part of your last article he may not mention 
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that warrants: в теру. You sey it would be interesting to 
: w's statements at the ing ceremon 


reporter was there, and should, to be just, have given the 
rest of Mr. Kerghaw’s speech, which another journal, not 
80 ee quotes as follows :— 

“Mr. Kershaw explained that in the interest of labour the 
Vestry immediately they took over the plant increased the 
contractor's cost one-third by an act of humanity that 


abolished the two 12-hour shifts that was prostrating the 
men, and commenced with three 8-hour and three 
additional men.” 

This, Sir, answers your point, although must have 


known it when you wrote your article. My object in writing 
would not be accompli F 
electrical journal that has taken this view of our scheme, a 
the others, which are eagerly scanned at our beautiful public 
library, congratulate us on our magnificent success. 


W. Johnson. 


Single-Phase Induction Motors. 
Itisimdeed gratifying to the English electrical engineer 


to learn that single- induotion motors are at last being 
“made in England." I fancy, however, a smile of amuse- 
ment must have across the faces of some of our Con- 


tinental neighbours as they perused the issues of the English 
technical papers of the week before last, to see how much 
attention was paid by two of our leading journals to a little 
25 H.P. single-phase induction motor. 

You remark that the Langdon-Davies motor (which is 
admittedly one of the only makes of English single-phasers) 
may now be considered “ out of its swaddling clothes,” speaks 
volumes d = Aegre prejudice ng e 
ignorance а e engineers and professional men 
id ош own ‘cout ardi what has been done for years 
in this line on the other side of the Ohannel. It really aue 
out that we in England, in 1898, are turning out single- 
phasers, the largest of which is leas than one quarter the 
capacity of those manufactured on the Continent in 1894. 
Might I mention that Brown, Boveri & Co. delivered in 
January, 1895, а 110 B.H.P. single-phase induction motor 
to Intra; that at present there are quite a number of units 
of sizes from 40—90 B.H.P. running in Frankfurt (there 
being, as Mr. Levin pointed out through the medium of 
your columns in the of November 25th, an aggregate 
of 1,400 Н.Р. connected to the mains of the Frankfurt 
Electric. Supply Company alone), and, further, that Mesers. 
В. B. & Co. delivered in 1894 two 30-B.H.P. 100-cycle 
induction motors for running off the mains of the Worcester 


Su А 
аА nique: do all central station engineers, the 


supreme importanoe of increasing the load factor of their 

station, how is it that they are only now making the dis- 

covery that there has been for years an inexpensive and 
1 single-phase motor on the market ? 

One other question—H ow about multiphase motors? How 
many years will elapse before an English engineering firm 
will turn ont a 1,000 B.H.P. induction motor such as was 
illustrated in one of last week's issues ? — 

. B. Field, 


The Burning (Steam) Question. 
Since your spiteful attack under a not very oourteous 
ine, “What happened to Kershaw,” I have been 
anxiously waiting for the promised analysis of our trading 
account, and, although I do not m bape to be an electrician, 
I think I can cross swords with you, Sir, in compiling 


accounts. 

I shall not trouble myself about answering any of your 
sarcasm, as any intelligent reader can read between the lines 
of all that, but to give your readers some little idea of the 
“fairness” with which you treat an opponent, I will just 
give one illustration. In your verbatim report of the 

oceedings of diat when these accounts were E 
mitted, you generously quote my opponente’ views in full, 
laying particular stress on £heir most salient pointe, but my 


j 


reply, which completely smashed the whole of the tion— 
or what you term “eating humble pie in large Р — 
cis оса leave out my most pointed facta. An 
ce: You state that the accountant was instructed not 
to make any alterations, and that he denied he had audited 
the accounts. Why did you leave ont my reply when I 
uced to the Vestry his own figures and his own letters, 
in which he distinotly stated that he had audited the acoounts, 
and that no such remark had ever been made to him, but 
that he was told not to treat it as a balance sheet and bring 
forward items entirely extraneous to a trading socount ? 
This, Sir, is a fair specimen of how I should reply if I 
took your article paragraph by graph. 

But now for your finances. Fon make us a net loss of 
£68 17s. 11d. You give us no credit for the saving of 
£1,258 on the old system of barging, and yon charge on our 
destructor account £1,435 138. 4d. interest aud repayment 
of capital. This is grossly unfair, and, as you know, I stated 
во at the Vestry, when I pointed out that if this item was to 
be charged to the destractor, then interest and capital on the 
buildings and the wharf at the Scavenging Department 
should also be taken into account. 

It is true you note, in a way, that the repayment, 
interest and capital, on the electric lighting undertaking, 
£2,641 16s. 2d., is a debit. Bat suppose this to be a public 
company, these two items would be available for dividend, 
total about £4,000. 

I will leave it to the intelligenoe of your readers to work 
out these figures for, take them how they will, the result is 
a phenomenal success of a phenomenal undertaking ; but in 
your desire to discredit a successful scheme you lose sight 
of the most important point, and that is, that we are a 
sanitary authority. We are under an obligation to dispose 
of our refuse. We were formerly in the hands of a ring of 
contractors, who charged us as much as 38. 5d. per ton for 
what my department is now charging 2s., and if the whole 
thing did not produce a single penny profit we should have 
been more than justified in its establishment, and whatever 
etrictures we may have to put up with from the ELECTRICAL 
REVIEW, we are gratified in knowing that among the whole 
technical preas you stand alone. 

H. E. Kershaw, 
Chairman Electric Lighting Committee 


Shoreditch Vestry. 
129, Curtain Road, E. C., 
December 12th, 1898. 


Brighton Breakdown. 


Your oorrespondent “ Н. C. L." quarrels with my state- 
ment with reference to the fgot that the study of the curve 
in question suggests а satisfactory explanation of the above. 

urely the quarrel is only one of definitions, as, of course, 
my intention. was that the curve should be studied in oon- 
junction with the actual facta. 

He makes the suggestion that the limiting value of the . 
current was momentarily greatly increased by the sluggish 
response of the large magnets, and the momentum of the 
moving machinery, or, in other words, that the characteristic 
curve was momentarily greatly extended. This seems 
obvious. 

He makes the further suggestion (previously made) that 
the reduced E.M.F. on the field coils, and the increased 
demagnetising action of the armature may have reduced the 

tio flux to zero, and even reversed it. 
oes not the characteristic curve owe its shape mainly to 
these two courses, and therefore afford the means of pre- 
dicting the resulting loss of field. 

I still maintain that a shunt machine (or machines), 
running at considerable load and therefore with the brushes 
well forward, if short-ciouited sufficiently long for the 
demagnetising ampere-turns in the armature to overpower 
those of the field coils, before the short is removed, will run 
down to zero, and will not re-excite on load until the brushes 
have been brought back at least to the zero position. 

This statement has been verified repeatedly in my own 
experience and also that of others, and is therefore not a 
question of theory only. 

Apologising for again trespassing on your valuable space. 

i Wm. C. P. Tapper. ` 
D 
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To A.B.O,—First question: of course they can! Second: 
In the diagram you give the middle wire is neutral,— 
Eps. Exec. Rev. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


At the meeting of the Institution of Electrical Engineers 
on Thursday evening last week, a large and enthusiastic 
audience attended to hear Prof. O. J. Lodge read bia paner 
on “Improvements in Magnetic Space Telegraphy.” Dr. 
Lodge improved upon the usual method of reading the 
paper as printed, by giving what was, to all intents and pur- 
poses, а succinct and interesting account of electric and 
magnetic space telegraphy, and proceeded to illustrate his 
method by several experiments, which took his hearers by 
storm. А series of lantern slides cleared up the few points 
which were not quite clear, such as the construction of his 
novel magnifying telephones. | 

Amongst the many attractive features of his discourse— 
which resembled more a Friday evening entertainment at the 
Royal Institution than a prosaic Inst, E E. gathering—were 
tbe condemnation of chains in Leyden jars as “an abomina- 
tion”; the application of the syntonic Leyden jar experiment 
to telegraphy—the true subject matter of the paper—and the 
clear manner in which, by the aid of the blackboard, the effect 
of capacity and inductanoe in mutually annulling one another 
were demonstrated. 

Dr. Lodge’s humorous account of his Liverpool erperi- 
mente with a “howler” was far and away more amusing 
than much that passes for harmless fun in the comic papers, 
and we regret that it is impossible to reproduce in print the 
telling way in which the novel and catching points in the 
paper were put forward withont use of the printed matter. 

On conclusion of the experiments and illustrations, Mr. 
Preece rose to express his pleasure at what he had heard, 
and to thank Dr. Lodge for bringing such. an interesting 
subject before the Institution in the admirable way he had 
done. At the same time Mr, Preece was sorry this was an 
old subject with him, but it was the first оосавіоп he had 
listened to anybody else holding forth on it, and he was 
usually on the other side of the table when it came forward. 
In 1882—16 years ago—he had brought the subject before 
the British Association, and had never failed to lay before 
the yearly meeting the results of the experiments he had 
oonduoted. 

Respecting Dr. Lodge's method, he felt something should 
be done to test his method on a practical scale, and had 
arranged foran interview the day following with Dr. Lodge, 
when he hoped that plans could be settled for such a teat in 
а practical way. | 

Mr. Preece emphaaised what was said in the paper, that 
bis method at Lavernock has allowed messages to be sent 
daily for many months without a single failure, and the only 
difficulty, that of calling, has been surmounted. 

t was announced that the discussion would be resumed on 
the 22nd inst., when Mr. Evershed’s paper on “ Telegraphy 
by Magnetic Induction" would also be taken. Yesterday 
Mr. Langdon was down for а paper on “ Electrical Inter- 
communication in Railway Trains.” 
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LEGAL. 


NaTIONAL TELEPHONE COMPANY, LrurTED, v. COMMISSIONERS OP 
Іяганр REVERMUE. 


Tux case of the National Telephone Company, Limited (a pellants), 
v. the Oommissioners of Inland R-venue Tapia, came zu 
Friday last before the Court of Appeal, composed of Lords Justices 
A. L. Smith, Rigby, and Collins. This was an appeal by the National 
Telephone Oompany from a decision by a Divisional Court of Q 1een's 
Bencb upon & case atated by the Commissioners of Inland Revenue 
under Section 13 of the Stamp Act, 1891. 

Mr Atquith, 9.0., MP, and Mr. Roskill, were counsel for the 
appellant company, and the Solicitor-General (Bir Robert Finlay) 
and Mr, Danckwerts for the Crown. 

In February, 1898, an instrument was presented on behalf of the 


National Telephone Company to the Commissioners of Inland Revenue 
under Section 12 of the Stamp Act, 1891, for the opinion of the 
Commissioners as to the stamp duty with which tbe instrument was 
chargeable. The instrument was headed: “The South of Eogland 
Telephone Company, Limited,” aud ran as follows: 

“Матер 9th, 1896 — The undersigned hereby agrees with the South 
of England Telephone Company, Limited (subject to the above con- 
ditions), to pay them the sum of £19 per annum yearly in advance, 
the first payment to be made on the first day of the month succeed. 
ing that in which the wire and apparatus sre fixed on the prámites of 
the undersigned, and each suhsequent pavment to be made on the 
corresponding day in each and every following year, for the use of a 
vwivate wire between No. 155, North Street, and the Bonth of 
England Telephone Oompany's local exchange at Brighton. Either 
the company or the lessee may put an end to this agreement by 
giving to the other three calender monthe' notios in writing. expiring 
on the day previous to the rent being due in any year. No verbal 
notice can be recognised.” 

Then followed tbe signature of the renter and an addendum :— 

“N.B—All rentals are payable yearly in advance, and the first 
year’s rent becomes due on the first day of the month succeeding that 
in which the wire and apparatus are fixed on the premises of the 
renter,” / 

The National Telephone OCompanv, Limited, had united the 
business of the South of England Telephone Company, Limited, 
with theirs, and for the purposes of the litigation, stood in the place 
of the latter company. The conditions and covenants entered into 
between the telephone company and the renter were not material to 
the issue. The Commissioners of Inland Revenue derided that the 
instrument was the only or principal or primary securitv for the sum 
of £12, payable annually for an indefinite period, that such a c 
was neither interest for any priocipel sum secured by a duly 
stamped instrument, nor rent reserved by a lease or tack, and that 
tha instrament was chargeable with Stamp Doty under the bead, 
Bond, covenant, or instrument of any kind whatsnever,” in Sohe- 
dule 1 of the Stamp Act, 1891, that is to say, a duty cf 7а, 6d, heing 
the ad valorem duty of 2‹. 6d for every £5, or fractional part of £5, 
on the £19 annually paid by the renter to the telephone comvany. 
The Divisions! O^urt considered themselves bound bv the judgment 
of a Divisional Court in the case of Jones v. The Commissioners of 
Ireland Revenue, and affirmed the decision of the Commissioners. 
The National Telephone Company, Limited, appealed. 

At the conclusion of the arguments, wbich were of considerable 


Their Lonpsutrs held that the instrument in question was a con- 
tract in writing whereby an obligation was undertaken to pay a sum 
of money at stated periods for an indefinite period, and so came 
within theclause of the Stamp Act, 1891, headed, “ Bonds, covenants, 
or instruments of any kind whatsoever." 

Accordingly the appeal was dismissed with costs. 


ELEZOTBIO CossrRUOTION Company v. IMPERIAL TBAMWAYS 
COMPANY, Я 


In the Chancery Division on Friday, December 9th, Mr. Justice 
Stirling bad before bim a motion on behalf of the plaintiffs in this 
action. Mr. Burcuss, Q. O., for the plaintiffs, said that the motion 
soughtinterim injuoction to restrain the infringement cf a patent, 
aud the matter was one of some urgency, as the patent would expire 
in August next. He therefore hoped the Oourt would help him 
expediting the trial. i 

Mr. Wa ress, for the defendant company, said there was no need to 
expedite. His cliente were running tramways between Middlesbro’, 
Btockton, and Thornaby,'snd they were not going to run away. They 
were willing to keep an account. He was instructed that other com- 
panies had been doing the same thing for years. ` 

Mr. Вотснив srid that there was а clear case of infringement, and 
Mr. WALTEPS replied that bis instructions were that there was no 
infringement at all. Eventually it was arranged that the motica 
should stand over for a week, hiv Lordship remarking that he was 
disposed to say that this was a case in which it might be right to 
expedite the trial. up: | | 


Savory v. LLOYD. 


Mr. Carson, Q O., made a st peech for the defence, and the 
indge baving hour ар, the jury found a verdict for the defendants. 
udgment was given accordingly, with costs. 


BUSINESS NOTICES, &c. 


Announcement.—The British Blahnik Arc Light Com- 
pany, Limited, ask us to announce that Mr. E. Н. Johnson left their 
service on the 1st inst. 


Books Received.—“ Marine Boilers: their Construction 
and Working, dealing more especially with Tubulous Boilers,” by 
L. E. Bertin, translated by L. 8. Robertson. Published by John 
Murray, London. 18s.. E МС 

“ Annuaire pour l'An, 1899.“ Paris: Gauthier-Villars, 
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Electrical Wares Exported. 
Win Еиоио Deo. 13ти, 1897 | Win Expme Dec. 15TH, 1898. 


£ s E a 
Adelaide... “+ .. 42 0 | Adelaide is we 44 0 
Amsterdam... .. 190 0 | Auckland xis .. 115 O0 
Auckland А 4. 21 0, Bombay... 4 * 10 0 
Bombay .. T 236 0 | Boulogne ds ., 88 0 
Boulogne s 11 O Brisbane i „ 12 0 
Brisbane ; . 184 0 ' Brussels.  Teleg. mat. 200 0 
Calcutta ; . 14 0 Buenos Ayres. Teleg. mat. 612 0 
Ospe Town ; ‚1096 0 Oaloutta s see 0 
Ohristiana . 269 0 Ohristiana. Teleg. mat. 494 0 
Constantinople 13 0 Colombo "Ix 
ТА А 190 0 „ Teleg. mat. ...1,997 0 
Best London 1-0 0 " » cable... 33 0 
Flushing : 263 0 Durban. . 25 0 
Gibraltar 2,212 0. Gothenburg .. 33 0 
Gothenburg 110 0 - Teleg. cable 308 0 
Hamburg .. 85 0 Hamburg .. 265 0 
La Plata 11 0  Lsunceston. Elec. mtrs. 700 0 
Liban eee 0 50 0 ee LJ ee 45 0 
Lisbon ... 25 0 Madras... * 64 0 
Madras ... Я „ 30 0 Melbourne D 533 0 
Malaga ... “ 4, 976 0 ; 
Melbourne ps . 893 0 North Atlantic { cable 4500 0 
Naples ... А 50 0 Ostend € .. 51 0 
Novorossisk . 64 0 Otago se *. 62 0 
ро AT. 18 0 Penang € 58 0 
Elizabeth ... 50 0 
1 o | Port Elisabeth { Бес 158 0 
Btockholm ЮА 100 0 Reval... е? „ 43 0 
* Teleg. mat. 375 „ Teleg. mat. $12 0 
Sydney ... "A .. 270 0 Rosario. Teleg. mat... 616 0 
н  Teleg. mat. ... 333 0 Rotterdam. Teleg. mat. 388 0 
Wellington. .. 179 0 Stockwell. Teleg. mat. 156 0 
Yokohama eee eee 480 0 | Syd EL eee 06 $91 0 
| Yokohama 606 0 120 0 
| Zavsibar oe [Trl $1 0 
Total £8,342 0 Total £11,781 0 


Foreign Goods Transhipped. 
Flushing ..  ..  .. £39 i 


Baskruptey Proceedings.— Under the failure of Tre- 
bearne, Son Crump, electrical engineers, 155, Fenchurch Street, 
E. O., the braokrupt, Arthur H. Cramp, on Tuesday last, applied at 
the London y Court for an order of discharge. . Pope, 
assistant receiver, reported that the firm failed in February, 1898, 
with joint liabilities, £1,151, and assets that had realised £289. That 

t estate would, however, benefit by the separate estate of the 

pt, Trehearne, which showed liabilities, £283, and assets that 

bad already realised £1,148 бе. 2d. The partnership between 
Trehearne and Orump was entered into in May, 1897, when the latter 
paid £750 as capital to become a partner with Trohearne. A balance 
sheet was showing the position of the business at that time 


arrangement with the creditors having proved abortive. The failure 
was attributed by Orump to the non-fulfilment by his partner of the 
indemnity and guarantee, but by Trehearne to his own betting losses, to 
bad debts, and to his heavy expenditure in E раце houses for the 
purpose of o business. Trading with knowledge of in- 
solvency was as an offence, but the registrar expressed the 
that the bankrupt Orump was entitled to the sympathy of 
Court and offered to grant a discharge subject to a judgment 
being entered for £5. The offer was accepted by the applicant. 

The first meeting and ры examination of Edward В. Руш, 
electrical r, Bar Chambers, Scarborough (residing at South 
Kensington) will take place on December 19:h, at 12 noon, and 
мн 20ch, 1899, at 11 am. respectively,at Bankruptcy Buildings, 


Carey Street, W.C. 
Catalogues, Lists, &c.—AÀ neat and convenient sized 
catalogue of labour saving ap has jast been issued by Messrs. 


pliances 

Graham, Morton & Co., Ltd., of Black Bull Street, Leeds. The book 
(of 265 рр.) contains descriptive accounts and illustrations of a large 
variety of machinery which will be found to effect a saving in the 
cost of handling material. The firm have made this branch of prac- 
tical к work а special stidy, cnd they have workshops 
equipped with the most modern tools and massive hydraulic stamp- 
ing, forging and flanging machinery. The catalogue is divided off 
into a number of sections, these giv g details of elevator conveyors 
and colliery plant, carbonising plant, mill gearing, shafte, pulleys, 
great deal of sundry machinery and apparatus. 

The Ohloride Electrical Storage Syndicate send us copies of two 
sections of their new catalogue. Section A is devoted to пыш 
batteries, R type cells in glass and wood boxes being particularise 
and priced. Tables are given of ticulars of batteries of cells, 
with accessories for incandescent lighting, weights of battery sets. 
Various battery sundries such as acid pumps, hydrometers, inspection 


lamp, wood stands, are also included. Section C gives prices and 
particol«rs in similer form of yacht and launch lighting and power 
cells. Il'u«trationa are given of electric gigs or yacht tenders, hant- 
ing and fishing boats, and there ara some remarks on the advantages 
of electric launches. Both of these liste are excellently printed and 


arranged. 

Mr. Leslie Miller, of Hatton Garden, sends us a list of his patent 
electric lamp kettle, for which an attachment is made to the electric 
light wires in any room by inserting a wall-pluz in its socket, or by 
temporarily using а lamp socket plug instead of the lamp... 

Mesers. Smith, Simpson & Oo., Ltd., of Manchester, have issued a 
list of Simpson’s patent mining exploders for blasting operations, 
This exploder is very strongly and substantially built; all parts are 
machined, bored, or turned to exact gauge, every part being inter- 
changeable. The armature is wound with best high conductivity 
copper wire, silk covered, also the armature bearings are large and 
will last years without showing sign of wear. It is claimed that the 
magneto exploders will not lose their power, even after years of use. 


The Cambridge Assessment, — At the adjourned 
borough Quarter Sessions, held at Cambridge recently, judgment was 
delivered in the appeal case, the Cambridge Electric Supoly Oom- 
peny, Limited, appellants v. the Overseers of St. Olement’s Parish, 
defendants. The Deputy Recorder said he had been deputed by the 
Recorder to deliver his judgment in this case, which he had 
forwarded to him in writing. The learned Recorder said: I have 
carefully considered all the evidence in thie case, the arguments of 
the counsel, and the authorities cited, and I give judgment for the 
respondents, and dismiss the appeal with oosts. The parties have 
чо оа. ео be taxed out of Court. Judgment will be 

y^ 

Changes of Address.—The Horsfall Furnace Syndicate, 
Limited, bas established a London office at 36, Great George Street, 
Westminster, in charge of Mr. Somerset Butler, where they will deal 
with inquiries for their well-known specialities, vis, refuse destractors 
and forced draught boiler furnaces. The firm is at preseat engaged 
u don a nomber of important contracts, among which are refuse destruc- 
tors for the following:—The Corporations of Ashton-under. Lyne, 
Huddersfield, Ramegate, West Hartlepool, St. Helier’s (Jersey); the 
County Council of Lanarkshire; Vestrv of St. Luke's (London); the 
Pembroke Commissioners (Dublin); Vestry of Folham; Strand 
Board of Works; County Council of Oheshire; Metropolitan Asvlum 
Board; Н.М. Government ; the Irish Board of Works. Most of the 
above include complete steam raising plant for use in connection 
with public electric light and power stations. 

Mr. W. M. Mordey, consulting electrical engineer, haa removed 
from 66, Victoria Street, to 82, Victoria Street (Grosvenor Mansions), 
Westminster 


Dissolution ef Partnerships. — Messrs. James and 
George Batteock Faller, carrying on business as H. Fuller & Sons, 
electrical, gas, and hot water engineers, Crown Street and Uoper 
North Street, Brighton, have dissolved partnership; Mr. G. B. Fuller 
will carry on the business. 

Messrs. G. M. Oallender and H. Greville Montgomery (Oallender 
and Montgomery, agents for bitumen materials and damp resistance 
solution, 10, Victoria Street, В W.), bave dissolved partnership. 
Debts, &c., will be attended to by G. M. Callender. 


Electrical Engineering in France.—The engineering 
firm of Messrs. Daydé & Pillé, of Огей, France, has jnst been con- 
verted into a joint stock company with a capital of £120,000, and 
with the title La Oompagnie Générale d'Electricitó de Creil. The 
new company will control the Schuckert electrical patents in France. 


Electrical Enterprise in Germany. — Writine still 
further on the subject of German electrical enterprise, the Financial 
News says there is no doubt that Germany has from the beginnin 
pue & principal part in the progress accomplished in the electri 

, and defies, at present, any competition. With the assist- 
ance their financiers and capitaliste, German electricians have 
founded, not only within their own country, but also abroad, 
numerous and important enterprises. According to statistics just to 
band Germany boasts now of 23 industrial or financial companies in 
connection with electricity, the capital of each of which amounts to 
at lea*t 1,500,000 marke, the most important possessing a capital of 
47,000,000 marke, whilst that of six others varies between 24,000,000 
marke and 40,000,000 marks, five others range between 10,000,000 
marke and 16,000,000 marks, and eight control from 3.000, O00 marks 
to 8,000,000 marks. Amongst the last mentioned the Ucion of Berlin 
has just decided upon the increase of its capital from 3,000,000 
marke to 18,000,000 marks. The share capital of these 23 concerns 
is 354,000,000 marke, out of which 317,000,000 marks has been paid 
up. Bat, with the debenture capital amounting to 102,160,000 marke, 
and the reserve funds of 36,564,714 marks, it can bo stated that a 
total amount of 493,000,000 marks is invested in the great German 
electrical enterprises, not taking into consideration the numerous 
minor companies. The last dividend declared by 20 of these ventures 
has varied between 5 per cent. (minimum), and 15 per cent. (maxi- 
mum), the average being 9 per cent. The following figures show the 
development of this branch of industry in Germany :—Of the 23 
great com panies, already mentioned, four were promoted from 1880 
to 1390, seven from 1892 to 1894, four in 1895 and 1896, seven in 
1897, and this year one with a capital of 1,600,000 marks. The 
extraord activity in 1897 is particularly remarkable with regard 
to the number of new companies as well as with regard to the 
capital, viz , 103,000,000 marks. Such a rapid development of the 
electrical industry naturally created great competition, which has 
brought about speculation to such a serious extent that German 
economists fear a crisis and a subsequent reaction upon the economic 
life of the country. | | 
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Lift Controller and Reversing Switch. — The General 
Electric Company are putting on the market an efficient lift con- 
troller and тты switch with magnet control, which we illustrate 
below. The advantages claimed for the apparatus are:— 
Perfectly start, free from jar or jerk; inability of re- 
sistance to be cut-out of circuit; impossibility of the elevator being 
forced to start under an overload, and blowing a fuse from this 
cause ; no oil or air dash-pots are required to act as governors, as the 
elevator controls the movement of the resistance contacts; sub- 
stantial mechanical construction in the place of delicate wiring and 
connections ; impossibility of armature being burnt out by overload. 


The resistance used with this controller is of tubular radiator type, 
with enclosed coils, capable of withstanding very severe service, 
without deterioration, and being of compact and massive construction 
it is very suitable for elevator work. In the construction of this 
reversing switch, the most approved plan for reducing the destruo- 
tive sparking whioh is so . to the circuit controlling 
mechanism of elevators is adopted. The arrangement is similar to 
the method employed in the best tramcar controllers, and consists of 

ning the circuit at 24 different points simultaneously, thereby 
dividing the sparking into many small arcs, which are not capable of 
burning the contacts. The reversal of the current is so accomplished 


by a half turn of ыер wheel, which, by means of а chain 
pted to any form of elevator mechanism 

The wearing parts of this switch are renewable, 
breaking clip being readily detachable, and the wiring 

between switch, rheostat and motor, is particularly eimple, but three 
wires being used to connect them. With this apparatus it is possible 
to каги б over any ordinary belt-driven elevator into a direct 
only necessary to fit small sprockets on the winding 

shifter shafts, and connect controller and switch toa 
reversible motor, to derive the full economy of a direct connected 


The Court of Common Council and the Charin 
Cross Company.—The petition of the Charing Cross and Stran 
Electricity Supply wom pany for powers to supply current in the City 
district was considered by the Court of Common Council yesterday 
afternoon. After discussion the position was referred to the Streets 
Committee. We refer to this matter in our “Notes” columns. 


A meeting of Rose & Bird, Limited, will be held at 24, Stamford 


Street, Blackfriars, on January 10th at 12 o'clock, to hear from the 
liquidator an account of the winding up. 

The liquidator of the Esson Motor, Limited, will lay an account of 
the winding up р ings before shareholders on January 17th at 
12 o'clock at 8, Old Jewry, Е.О. 


London County Council.—The Highways Committee 
at а meeting of the L. O. O. last week, submitted a fresh report on 
the subject of the excessive span of the overhead wires of the 
National Telephone Oompany in Islington. It was resolved to enter 
into а supplementary contract with the National Electric Free Wiring 
Company for the supply of a че dynamo and fittings at a cost 
of £274 for the Bouthwark fire brigade station. 


South African Electrical News.—From the December 
issue of the British and South African Gazette we gather ths 
following :—The additions to the electric lighting installation of 
Durban will include 20 arc lamps, two generators capable of supply- 
ing 2,500 incandescent lamps and 20 transformers. An electric 
lighting installation is in contemplation for Uitenhage, the current 
to be generated by water-power. The Bloemfontein Town Council 
have decided to extend their contract with Messrs. Reunert & Lens 
for the electric lighting of the borongh, so as to provide for the 
whole town, the cost to be over £17,000, instead of £7,500. Elec- 
trically driven ventilating fans are part of the contemplated equip- 
ment of the new Marine Hotel, Durban. Tenders were called last 
month for an eleotric lighting installation for Newcastle, Natal. 
The Jobannesburg Town Oouncil have accepted the tender, amounting 
to £11,100, of Messrs. Siemens, Limited, for the electric lighting 
of Old and New Doornfontein. The material is to be ordered in 
Europe. The supply of an electric lighting plant for the City Flour 
Mille, Са trusted to M George Findlay & Co., 

installation, 


petown, has been en 
pe 
with & 150 H.P. generator, has been fitted up at the Dunraven gold 
mine, Rhodesia. 
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ELEOTRIO LIGHTING NOTES. 


Bangor.—The town clerk has been instructed to apply to 
light vera went Board for their sanction to а loan for і 


Barnstaple.—The Corporation have decided to а 
а provisional order for the electric lighting of the town. 


will 
therefore oppose the private application of which notice has been 
given. 


Basingstoke.—The town clerk recently wrote to the 
Board of Trade asking if the Council could obtain an electric lighting 
license. The Board replied that licenses were granted for the par- 
pose of experiment, but in view of the advance in electrical science 
the time had come when the longer tenure which can be given by 
oceiving Parliamentary eni net ime айорбой, under condition 
reoeiving Parliamen and not merely Departmen 
in these circumstances the prefer that а for 
statutory powers, especially in the case of local authoritice should be 
made by means of provisional order rather than by means of license. 
The Council briefly discussed the matter last week. It was recog- 
nised that it is too late to apply for an order this year, but in the 
meantime the Council may consider the best course to pursue. 


Beckenham.—The South Hill Park inhabitants have 
asked for 56 p gie vay ida ONE i k De Rin of & = 

тату supply of electricity from the Bromley (Kent) Electric Sa 
оараг Ра, The Council has the option either of taking a 
supply in bulk from the Bromley company and distributing it them- 
selves, or allowing the company to treat South Hill Park as within 
the limit of their order, dealing with consumers direct. The clerk 
and surveyor are to prepare a draft agreement for the supply by the 
company of current in bulk. 


Bedworth.—A meeting of the Parish Council last week 
considered the question of electric lighting. It was suggested that 
gas had had its day at Bedworth. A motion was agreed to authorising 
the Council to obtain professional ad vice, а charge to be made on the 
rates for the purpose. The assistance of the W 
Oouncil and the Foleshill District Council is to be sought. 


Birkenhead.—On 8th inst. a Local Government Board 
inquiry was held into an ap lication by the Town Oouncil for power 
to borrow £15,000 for el lighting extensions. The town clerk 
and Mr. Bates, the electrical engineer, gave evidence. 


Blairgowrie.—Mr. R. Frederick Yorke, M. I. E. E., visited 
Blairgowrie last week and examined various sources of power with a 
view to the introduction of electric lighting. Mr. Yorke was very 
favourably impressed by the means available for the objects in view, 
and expressed himself as thoroughly convinced of the practicable 
nature of the scheme. А syndicate is now being formed with & capital 
of between £8,000 and £10,000. 


Bournemouth.—The Corporation has formally resolved 
not to give its consent to the Christchurch, Pokeedown and District 
Electric Lighting Order, 1899, promoted by the Bournemoeth and 
Poole Electricity Supply Company, Limited. The proposed order 
provides for the transfer of the Bournemouth Blectric Supply (Brush) 
Order, 1890, and the Poole and Branksome Electric Lighting Order, 


ly for 


ball to the Bournemouth and Poole Electricity Supply Oompany, 


ited. 
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- Bremley.—The directors of the Bromley Electric Light 
. and Power Company, Limited, in their first annual report, state that 
applications have already been received for upwards of 3,000 8-С.Р. 
lampe, and it is anticipated that a similar amount will be required by 
the Chislehurst Electric Light Company. 


Bristel.—4A considerable part of the arc lighting exten- 
sion in Bristol streets has now been completed by the Civic Elec- 
trical Committee. 


Baxten.—The Electric Lighting Committee recently 


Camberne.—On account of the expense the Urban 
Council will not at present apply for a provisional order. 


Canterbury.—At the last Town Council meeting a long 
discussion took place with regard to the Electric Lighting Oom- 
mittee’s recommendation that an additional sum of £12,000 
should be borrowed for further work in connection with the 
lighting installation, and particularly for public lighting. Several 
members ke strongly against the action of the Committee in 
allowing a larget sum to be spent than was actually borrowed. The 
recommendation of the Committee was carried. The consultin 
engineer, Mr. Robt. Hammond, attended before the Council, an 
gave details of the progress of the work. He pointed out that at the 

time there were two sets of plant capable of producing 2,500 
fights, all burning at once. There were accumulators which would 
also produce 2,500, and they p d to add to this a 5,000-light 
set. Mr. Hammond also repo that be had ordered a further 50 
meters from Messrs. Ferranti at £5 5s. each. He had arranged with 

cable contractors to fix the meters in consumers’ premises at 2s. 6d. 
meter. 


Chelsea.—The Vicar of Christ Church, Chelsea, the 
Bev. J. Pullein Thompson, acted as spokesman of a deputation to the 
Vestry last week to m rotection ee Cheleea Electricity 
Supply Company. e deputation brought against the company 

ences of. complaint—vibration, smoke, &c. After hearins the 
reverend gentleman at length, it was decided, on the proposition of 
Mr. Irons, seconded by Mr. Brass, " That the surveyor and medical 
officer be asked to report on the whole question of the present methods 
adopted by the Electricity Supply Company, particalarly with regard 
to the effect on adjacent and the nuisance of vibration, 
smoke, noise, &c., comp of, and that technical assistance be 


Chelsea Vestry have declined the offer of the local electricity 
supply company tosupply electricity for public lighting at cost price. 
A report of the surveyor showed that tbe cost would be much greater 
than that of the present system of lighting by gas. 


Cheltenham.—4At a recent Council meeting the minutes 
of the Lighting Oommittee showed that the electrical engineer had 
reported that the steam trials of the new 220-kilowatt steam alter- 
nator had been satisfactory; that he bad received tenders from 
Messrs. Siemens Bros. & Co., Limited, and from Messrs. Nalder Bros. 
Thompson for the accumulator and exciter switchboard, at £420 
£290 respectively; and that he recommended acceptance of the 
latter tender. He also recommended that tb^ price of electric en 
supplied to churches, chapels, and institutions of a like character 
48. per unit, with а discount of 5 per cent. for cash, and that he 
should issue a specification for the supply of small coal under a six 
months’ contract. The re was approved, and the tenders for coal 
ordered to be advertised for. The chairman of the committee re- 
pose к» electrical engineer had designed some special joint 

for eables, and that he permitted free use of these designs 
by Messrs. Callender, upon condition tbat & special discount should 
be given to the Cheltenham Oorporation, and that the value of this 
discount upon the present order for boxes would be about £70. The 
minutes were approved by the Council, the Mayor taking the oppor- 
tunity of referring in laudatory terms to the qualifications ob Mr. 


Chiswick.—The Chiswick District Council and the 
Ohiswick and Aberystwith Electric Lighting Company have come 
to terms as to the agreement under which the latter shall light the 
district of the Council. The terms require that the area leased to 
the company shall be 7,500 feet, at a rent of £100 per annum, that 
the company may not erect a dust destructor, and that they shall 
re-instate all broken open by them. 


Doneaster.—The architect for the new workhouse now 
erecting has asked several eminent electrical firms to tender for the 
electric lighting of the buildings. 


Dublin.—The old gas lamps are being re-erected in 
Grafton Street and Westmoreland Street. They will be used until 
the new electric light cables are laid. 

On 9th inst. at the meeting of the Municipal Council, Mr. Jones 
moved the estimate of the expenditure of the Electric Lighting Com- 
mittee, £9,449 10e. 7d., and the estimate or the income, £9,781 
Se. lid. He thought that was very satisfactory. Не was sure it 
would come upon some of the citizens as a very startling fact that 
this Committee had no occasion to ask the Council to provide in the 
estimates for any expenditure in connection with electric lighting 
during the coming year, because they had provided a credit balance 
to draw upon. Ali the talk and argument about the incapacity of 
the Oo on to manage their own affairs, and particularly the 
electric lighting, faded away before the incontrovertible figures pre- 
sented to them in the estimates. They had paid sinking fund and 
interest, and had £1,500 to their credit at this moment. Mr. Ireland 
seconded the resolution, and remarked that the price of electric 
lighting was very high at present. The resolution was carried. 


RE 


Ealing.—The Electric Light Committee has received 
applications for 92 8-C.P. lamps, making the total applied for 21,048, 
of which 19,970 have been connected. 


Eccles.—The Board of Guardians have recently inquired 
the Oouncil's terms for supplying current for the new Workhouse 
premises. 

Falkirk.—On 9th inst. the formal ceremony of turning 
on the electric light, which has been provided by the Falkirk Central 
Electric Lighting Association for the purpose of illu the 
shops of its members, all of whose premises are situated in h 
Street, was performed by Provost Weir at the generating station. 
Blue Bell Close. Tne dynamo is driven by a 15-H.P. Tangye gas 
engine, and the current is distributed to the various shops by over- 
head cables run along the back courts of the High Street. The 
capacity gives light to 150 16-C.P. lamps. It is anticipated that the 
association will, in the course of time, put in a storage battery to 
maintain the light during the day, or in the case of any temporary 
stoppage of the machinery. The plant has been laid down by Messrs. 
Thomas Laurie & Co., Falkirk. 


Glasgow.—At the Electricity Committee meeting last 
week а report on the propos:d new electricity works at Ooplawhill 
was submitted by Mr. Chamen, the electricity engineer, and Mr. 
Myles, the architect. The total coet for building and plant is 
estimated at £59,000, of which £16,000 has already been authorised 
by the Corporation for the new generating station. The report says 
that the works will of necessity take a considerable time to complete 
—say, two or three years—and judging from the experience connected 
with the station at Port Dundas, even longer. It is not thought, ia 
view of the enormous and rapidly growing demand for electric supply, 
that any risk can be run of being further hampered, as they have 
been up till now, for want of the necessary buildings. Although 
the eompletion of the whole buildings might take from two 
three years, sufficient progress might be made to allow of the first 
part of the plant being erected, though perhaps under temporary 
ore within a period of nine months from the date of acceptance of 
tenders. 


Grays.—The consultant’s report on electric lighting is in 
the hands of the members of the District Council and will be shortly 
discussed. The London School Board has asked the Oouncil to con- 
sent to their laying lines from the Tilbury Dooke to supply the 
Shaftesbury with electric light. The Oouncil has agreed, provided 
о Board takes current from the Oouncil' installation w it is 

y. 


Greenwich.—At the last meeting of the Board of Works 

a letter from the County of London and Brush Electric Lighting 

Oompany asking the Board's consent to the grant of an order con- 

ferring power to supply electricity in the parishes of Bt. Paul and 

2 MEN Deptford, was referred to the Committees of those 
8 


Hackney.—The Board of Guardians has appointed a 
committee to consider whether, by utilisation of the present engine 
power, it would be an 3 and otherwise advantageous to 
produce electricity for illumination and other practical uses in the 
whole or part of the Union premises at Homerton. 


Hastings.—The Local Government Board have sanctioned 
the municipal purchase of the Hastings Electric Light Company for a 
sum of £58,000, repayable by equal instalments in 21 years. If the money 
is borrowed at 3 cent., the annual ments would amount to 
£3,862 11s, 3d.; but if the sum can be obtained at р со; the 
annual amount to be paid would be £3,672 10s. 6d. Hastings 
Times says that no more Corporation stock can be issued until the 
Now Powers Bill goes through Parliament. An arrangement has been 
made with Lloyd's Bank to let the Corporation have money as re- 
quired at 3 per cent. The supporters of the Electric Light Oom- 
mittee rdi confident that this year's business will show a profit of 10 
per cen 


Havant.—A Portsmouth Гер: says that there is а move- 
ment among influential men in locality for the introduction of 
electric lighting. 


Hereford.—The Sewers and Oatfall Works Committee 


report that the electric light installation has been completed at the 
works, and is working very satisfactorily. 


Hey wood.—A sub-committee has been appointed to deal 
with the electric lighting question. A Town Council meeting was 
held last week to consider whether to apply for a provisional order. 


Hinckley.—The District Council proposes to join hands 
with other local authorities who may decide to oppose the scheme 


of the Leicestershire and Warwickshire Electricity Sapply 
Oompany. | 


Horsham.—Last Friday the Urban Council affixed their 
seal to the memorial to the Board of Trade for a provisional order. 


Islington.—The Vestry has instructed the Electric 
Lightiog Committee to report the cost of providing the electric light 
from Highbury Corner, along Oanonbury Road and the New North 
Road, in order that the Islington installation may meet the electric 
lighting system being at present carried ont by the Vestry of Shore- 
ditch as far as the boundary of that parish. 


 Kingston.—The Corporation has agreed to supply cur- 
rent for the workhouse premises at a reduced rate, but the Guardians 
have now decided to invite tenders for a separate installation, the 


Corporation offer standing over for the present. 
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Lambeth.—Some months ago the South London Electric 
Supply Corporation, to which was transferred the provisional order 
gracted to the Lambeth Vestry, approached the latter with a view to 
some of the principal streets bring ligbt-d by electricity. The fact 
may here be recalled that, by clause 20 of the transfer deed, the com- 
pany undertook to supply electrical energy, free cf charge, for 25 arc 

mpe to be erected by the V: stry, and to maintain and ke-p them 
in repair. In а letter addressed to the Lighting Committee in Sep- 
tember, Mr. B. H. Webster, secretary to the company, states that the 
company is of course prepared tocarry out the underteking contained 
in tbe clause referred to, but that in the event of the Vestry desiring 


to save £750 to £800 on the purchase of атс lamp standards and. 
y would provide those lamps at its own ооё, 


lamps, the com 
together with a further number of 225 lamps. The company further 
stated in $he course of the communication that the agreement with 
the Vestry does not assume tbat current for lamps of unusual 
lighting power is to be supplied, and that a very fair amount would 
be 500 watts per lamp. e company is, however, prepared in the 
event of this project receiving the V 's approval, to supply no 
less than 625 watts to each of the 25 free lamps. Should electricity 
be supplied only to the free lamps at the various positions indicated 
by the Vestry, it is obvious that the company’s ordinary alternating 
current must be used, as separate mains could not be laid to serve so 
few lamps, and although fairly satisfactory results could be obtained, 
much better could be prodnced by rectified or direct current. The 
current, however, for the 250 lamps embraced in this scheme will 
not be alternating; it will be rectified, and put on to mains laid 
specially to serve the public arc lamps. "There will be five circuita, 
each circuit containing 50 lamps, all of which will give as perfect a 
light as is at present known in the way of electric lighting. It is 
only on the assumption that this proposal will be accep at an 
early date that the Corporation can at this stage so husband its 
capital expenditure as to be able to supply and maintain the 
225 arc lampe of 124 amperes for £22 108. lamp per annum, 
each arc to be switched off at midnight and replaced by two 
32-О Р. lamps until dawn. This price is quoted on condition that 


a contract is entered into until such time as the provisional. 


order reverts to the Vestry. A detailed explanation of the com- 

any’s propossls was placed before the. Lighting Committee by Mr. 

llis, the cbairman, snd Mr. Manville, the engineer, on September 
2 let, when the question was adjourned until October bth. On that 
occasion Mr. H. J. Smith, the vestry clerk, pointed out that it would 
be useless to expect the Vestry to assent to the propositions of the 
corporation, as tbey would, if accepted, ontail à yearly payment of 
£5,062 for the 18 roads suggested by the ойр аза 


the present price of the gas lamps to be displaced, and would oblige 


the Ve- try to continue the payment for the whole term of the order, 


and this before the Vestry bad seen the new lightirg in operation, or 
had been able to judge of its effect, and whether it was or was not 
worth the largely increased cost. The vestry clerk suggested that the 
corporation should be asked to gíve the Vestry a trial of the lighting 
cf 25 lamps for a year, the Vestry to be free at the end of the 
year to continue the new lampe or to terminate the arrangement. 
Tbe Lightiog Committee approved of the vestry clerk's suggestion 
wbich was placed before the company, when Mr. Manville explained 
that it would bs necessary to have at least 50 lamps on a circuit on 
the rectified system. The committee agreed to this, provided that 
the 25 lamps to be pad for should be at the rate of £20 per lamp per 
annum and the experiment continued for one year. In reply, the 
company expressed its inability to reduce the price, but consented to 
instal tbe 25 additional lamps on certain conditions. It arpears that 
the present cost of gas in the streets proposed to be lighted by the com- 
pany with 60 arc lamps amounts to £561, and thatthe 25 src lamps to 

charged for qut cf the 50 to be erected would be £562. The Lighting 
Committee, at a meeting of the Vestry on the 8th inst, recommended 
the adoption of the company’s offer, on condition that the lighting of 
the arc lampa should cease at 1 2 m., and not at midnight. A long 
discussion took place, but eventaally an amendment was carried by 
42 to 11 votes adopting the before-mentioned suggestion of the vestry 
clerk and adhering to the terms of the contract for at least one year, 
and instructing the Lighting Committee to report as to the cost of 
the standards and the cost of lighting by meter as com with the 
price asked by the South London or any other tric supply 
company. 


J eamington.—The Electric Light Committee is writing 
to the svlicitors of the Midland Electric Light Company, which at 
present supplies Leamington with light, asking, in view of the appli- 
cation of the Town Oouncil to the Board of Trade for powers to light 
the town with electricity, whether the company is taking up the same 
position as lust year, or if they are prepare 1 to open up negotiations 
with a view to arriving at a settlement. If no settlement is arrived 
at, the committee will recommend that the application of the Council 
be by way of open arbitration with the Board of Trade. 


Leatherhead.—The Urban Council had a brief discus- 


sion last week re its electric lighting provisional order, and in the 


end it was left with the clerk to obtain information from the firm of 
electrical engineers previously consulted. 


Lincola.—The Electric Lighting Committee recently 
approved Mr. Vesey Brown's details of the estimate of £19,000 for 
extra plant, cables, £c. It was resolved that Mr. Brown be 
empowered to arrange with Callender's Cable Company for an exten- 
sion of the contract for the provision of the cables for a period of 12 
months from the time fixed by the present contract. Addressing the 
Council last we k, Councillor Harrison, chairman of the committee, 
said they hoped the current would be tarned on in the course of a 
week or two. The engineering works of the country were exceeding] 
full of work, and it was a matter of great difficulty to obtain a qui 
execution of orders. This had caused the delay. No reply yet 


nat £1,800, : 


been received from the Local Government Board respecting the pro- 
posed loan of £19.000 for works of extension. Already there were 
applications for 3,681 8-O.P. lamps, while the maximum supply with 
the present machinery was about 5,000. The new capital would go 
much further than the £22,000 already spent, for while they had now 
43 miles of cable, the extra capital would increase the mileage to 
144 miles, The minutes were adopted. 


Llanrwst.—Mr. G. R. Peers, Colwyn Bay, has made 
arrangements to put down electric worke in the town, but before 
oing to any expense he is trying to get an ing from the 
cilthat when tho scheme was in fall working order they would 

not secure a provisional order and work in opposition, and that they 
would not allow the gascompany or any other outsider to secure that 
pore It is proposed to the whole subject up for discussion in: 


London.—The St. Olave's Board of Works offers no 
objection to the application of the Oounty of London and Brush 
Provincial Company as to system of supply. 


Lourenco Marques.—Lourenco Marques, the Portuguese 
town on the verge of Delagoa Bay, has now got its electric lighting 
worke. The undertaking has been carried out by a French syndicate, 
who purchased the original concession from a German resident, and 
formed a company with a capital of 850,000 francs. The whole plant 
is of French manufacture, even the bricks being imported. About 
12 miles of streets require lighting, and though a portion of the 
suburbs is included in the scheme, additional plant will have to be 
laid down to supply the growing needs in this direction. The opening 
ceremony was performed by His Excellency Governor Machado. 


Malvern.—The Board of Trade having drawn the 
Council's attention to the fact that its 1590 provisional order had 
р been put into force, that body has decided to ask foran extension 

me. | 


Merthyr.—At last week's District Council meeting 
instructione were given to the clerk to send to the British Electric 
Traction Oompany the conditions upon which the Council had so far 
agreed to support their provisional order for electric lighting, and to 
ask the company should send down during this week a 
oo official to confer with them upon further points to be 


Hontrose.—In reply to the inquiry put by a member of 
the Police Commission as to what was being done in electric 
lighting, Provost Mitchell said he was very much misinformed if 
they did not have it in full swing before next winter began. The 
provisional order had been obtained, and all that was necessary now 
was the formation cf a local company to carry out the provisions in 
that order. The clerk had received a letter from the Messrs. Edmund- 
sons explaining the reasons for the delay. 


Natal —The inauguration of the electric lighting of the 
strects of Pietermaritzburg, the capital of Natal, took place just 
before the last mail left. Sixteen arc lamps were lighted, and others 
are to be switched on as convenient. Three alternators have. been put 
down, but as the switchboard and other portions of the plant had 


not arrived it was only possibie to work two of them. Во far, one 


has supplied the private lighting of the city, and the other was 


running very light with the 16 arc lamps. The total capacity of the 


plant is equal to 6,000 8-O.P. lamps. 


Northallerton.—The terms put forward by the North- 
allerton Electric Ligbt Company for supplying electric light to the 
district by means of overhead wires, includes the free provision of 
two 1,000-C.P. lamps ia the Market Place. The various matters in 
connection with the agreement will be discussed at the next Council 
meeting. 


Oldham.—At last week's Council meeting Councillor 
Johnson referred to the pro extension of the electrio light 
station and the decision to write Prof. Kennedy at an early date to 
give advice on the subject. He a:ked if it had been definitely decided 
to extend the station, and whether the proposed extension was on 
account of the ordinary consumption of electricity, or with the view 
of using electricity for tramways. It was within the knowledge of 
the Committee that 12 months ago they had Prof. Kennedy down, 
and after going over the district he gave certain information. 
Unless, continued Councillor Jobnson, the Committee had come to a 
definite decision to go on with the work, he could not see why they. 
should invite Prof. Kennedy down again to confer with them, as he 
did not know what further information they would get than was 
obtained 12 monthsago. Alderman Harrop, chairman of the Electric 
Light Committee, said there had been practically nothing done, but 
it was their duty to make arrangemente for the future. The Com- 
mittee were of opinion tbat Prof. Kennedy should come down, in 
order that they might inquire as to the adoption of the best means 
regarding the tramways. Only last week Manchester had to issue an 
appeal to use only a portion of their lamps. They did not want to 
be in the same position, and they were g the proper means not 
to get into the unfortunate position the Manchester Co 
occupied at the present time. "The minutes were adopted. 


Radcliffe (Manchester).— The District Council have 
decided to make application to the Local Government Board for 
powers to borrow £16,000 for electric lighting. 


Retford.—The Town Council has affixed the Corporate 
= 2r memorial for a provisional order for the borough of East 
9 
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Richmond (Yorks).—The Town Council last week 
decided to get advice with a view to installing the electric light. 


Rochdale.—A Local Government Board inquiry was held 
on 6th inst. with respect to an application on the of the Roch- 
dale Corporation to borrow £30,000 for electric lighting purposes. 
In the course of his evidence Mr Lacey, consulting engineer, said 
that electricity would be also supplied for traction purposes. The 
town clerk stated that the tramways, when the lease had ex 
would be taken over by the Rochdale on. Mr. Ball said that 
the buildings for electric lighting d cost about £9,500; the 
engine, &c., £4,700 ; and he also gave the cost of the other work. 


Salferd.—On the recommendation of the Electric Light 
Committee the Town Council have resolved to appoint a consulting 
engineer to advise them in connection with electric lighting exten- 
sion works. Alderman Sir В. Mottram in addressing the Council 
last week said that when they were spending £200,000 they should 
obtain the best expert advice. 


35 a reoent parish eie, the Lighting 
was ado ; rted lectricity. A 
3 estimated at 24.600. ° 7 ' 


Shirebrook. — The Shirebrook Colliery Company is 
asking the Blackwell Rural Council for permission to take electric 
mains into Shirebrook for the supply of private consumers. The 
question of public lighting is also raised. The company is already 
pepplying the hotel and shops on its own property. A committee is 
co ng the matter. 


Shrewsbury.—On Monday the town clerk intimated to 
the Council that he had received a letter from the Local Government 
Board authorising the Council to borrow £30.463 for the purchase of 
the undertaking of the Shropshire Electric Light and Power Oom- 
pany and the extension of the works. 


Sleaford.— Last week the Council discussed the advisa- 
bility of obtaining а provisional order for the installation of electric 
light in Sleaford, and it was ultimately resolved to take the advice 


of а consulting engineer. 


Sowerby Bridge.—The District Council has decided to 
apply to the Local Government Board for a provisional order for 
generating and distributing electricity for illuminating and motive 
power purposes throughout the Council’s Gas Act area. 


Stockton.— Last week the Corporation ordered that appli- 
cation be made to the Public Worke Loan Commissioners for a loan 
of £28,482 for purposes of electric lighting at 27 per cent. over 25 


A айе for electricity works is to be purchased near the gasworks - 


at a cost of £1,900. 


Sutton Coldfield.—The Town Council last week passed 
the draft provisional order and application to the Board of Lieu 
and also resolved to op the scheme of the Leicestershire an 
сер Electric Supply Company, which would include Sutton 


Tanfield (Durham).—The following is & list of tenders, 
quoted by the Con£ract Journal, submitted for the supply and erection 
of various electric plant throughout their district, 
dynamos, cables, insulators, poles, &c., to cover a distance of between 
one and two miles, for the field Urban District Council. Mr. 
Robert Heslop, Burnopfield, R.8 O., surveyor :— 

No. L—INSTALLATION, 
Corlett Electrical Company, Mosley Street, Newcastle- 


on-Tyne is $2 Ne ee : .. £480 0 0 
H. Armstrong, Chester-le-Street .. - E S .. 61811 9 
W. Dalzell & Co., Quay Bide, Newcastle .. v Ие . 700 0 0 
B. H. Gowdy, Cloth Market, Newenstle .. - x . . 1000 0 0 
Brush Electrical Company, Queen Victoria Street, London 1,471 0 0 

No. 2—ENGINE, Dynamo, &c. 
Corlett Electrical Company T "e su $5 .. 440 0 0 
H.Armstrong .. i vs Ys T 25 E^ .. 880 b 9 
W Dalzell & Co е ee ee ec ee ee ee 820 0 0 
8.H.Gowdy  .. т; is ex ss we we . . 1,550 00. 
Brush Electrical Company .. ss $5 T .. 870 0 0 


Teroato.—Toronto recently resolved to embark on а new 
and complete scheme of electric lighting, and tenders were invited 
from persons and firms. Among the tenders is that of the 
Anglo-American Electric and Supply Company, which is represented 
locally by Mr. G. P. Magann, Dr. R. A. Pyne, M. L.A., and Messrs. 
G.8. Ransom and Henry M. East. The Financial News says that 
the company offers power in such quantities as may be required from 


and it remains to be seen whether the Anglo-American Oompany oan 
compete on favourable terms with local enterprises. | 


Terquay.—At 9 Council meeting the electrical 
engineer reported to same meeting that on March 17th, 189 
there were 48 8 the lampe connected being ае 


9,700 8.0.Р. Consumers on December 5th numbered 95, the 
lamps connected being equivalent to 6,500 8-C.P. There were 
14 applications in hand. The private installation at The 
Knoll has been replaced by a public supply. The number of 
units generated is as follows:—From March 17th to June 24th, 
28,858; from Jane 25th to July 318, 7,121; from August let to 
August 31st, 6,701; from September lst to September 30th, 10,990; 
from October lst to October 30th, 85,721; from Ostober 3186$ to 
November 29th, 18,344; total output, 85,735. Revenue from March 
17th to June 24th, £561 16s. 7d; June 25th to September 29th, 
£530 Os. 9d. ; total, 21,091 168. 9d. | 

The electric light plant at the refuse destructor was run for 
the first time last week. 'The destruotor room is illuminated by 
three Jandus arc lamps, and there are some 20 incandescent 
lamps inside and outside the building. All the work, including 


the supply of the dynamo, &c., has carried out by Messrs. 
Massinsbam & Mann. i | 


A report on the capital iture of the Torquay municipal 
electricity undertaking was laid before the Oouncil last week. 


Alderman Kerewill, the chairman of the Electric Lighting Com- 


mittee, said the total outlay was £24,867, or £1,726 more than the 
original estimate; but after deducting £920, the value of material 
available for the extension of the mains, the actual cost was £23,946. 
The amount of the loan sanctioned and raised was £22,3C0, so that 


the committee authorised the laying of extra mains, costing . The 
increase in the expenditure on the machinery account was due to 
the change which was made after the work began on the site appro- 
priated for the installation. "This aleo caused the increase in the cost 
of the alteration of tne buildings, but the effoct of the change was 
that the capacity of the works can be increased by two-thirds without 
further expenditure upon buildinge. '" I may also point out," added 
Mr. Tren „that the cost per kilowatt is ошу £53—a much lower 
figure than in any other public works in the kingdom, in some of which 
the capital outlay has been very extravagant.” Toe Council decided 
to defer the discussion of the report until March next, when the 
financial year closes. 


Tottenham.—The District Council last week resolved to 
apply for a provisional order for electrically lighting the district, this 
step being presumably taken to keep out companies. 


Ulverston.—The Board of Trade has written to the 
District Council asking for observations respecting a proposal to 
allow the Windermere and District Order of 1895 to remain in force 
in Olaife and Hawkshead, and to revoke for the remaining portion of 
the rural district. The Oouncil has resolved to ask the Board to 
revoke the whole of the order. 


Wales.—The British Electric Traction Company has in- 
formed the Vaynor and Penderyn Rural District Oouncil that its 


electric light scheme, so far as it affecte this district, will not be pro- 


ceeded with. 


Council on Wednesday in last week, the Mayor (Oouncillor 8. Pitt), 
referring to this application, said it would be remembered that the 
Sone Laredo provisional order last year. They were then 
opposed by the com ‚ but notwi the Oouncil 
obtained their order. 


held in London, it was resolved recently to organise a united oppo- 
sition to companies en towns and trying to take from Oorpora- 
tions powers which they already obtained from Parliament, 
Tbey, in West Bromwich, were members of the , and he 
had no doubt they would be assisted by that Association. The Mayor 
said that the Electric Lighting Committee were taking the quickest 


were 
now awaiting expert advice, after which the committee would be able 
Oouncil The 


steps for opposing the ВШ of the British Electric Traction Com- 
pany, Limited, for adopting electricity on the South Staffordshire 
trams. 


Wigan.—Last week Alderman Holmes, in moving the 
minates of the Electric Light Committee, said the committee had 
а resolution recommending the Council to put down an instal- 

on to supply the town with electric light. He hoped the Oouncil 


would see its way to confirm the ation. The minutes were 
confirmed. 


* a М 
Жаы. ым. E m WIR x 


A-—————————————AÓnÓÓà——— A à ЫИ ПЕ ШЕ ДЬ 5. „ыу ,.' 


D 


900 | THE BLEOTRIOAL REVIEW. vol. 43. No. 1,099, D 16, 1858. 


Woking.—In connection with the proposed purchase of 
the undertaking of the Woking Electric Lighting Company, the 
District Council has decided to spend 30 guineas to obtain the opinion 
of an expert on the value of the works. 


ELEOTRIO TRACTION AND MOTIVE 
POWER NOTES. 


Blackpool,—Some time ago the Town Council decided to 
discard the conduit system of electric traction and go in for the over- 
head system. On Tuesday last week, however, the work of 
the overhead poles was nap sepia stopped by the newly elec 
Council until the General Purposes Oommittee had met. This 
meeting has now been held, when it was pointed out by the borough 
electrical engineer that ona fine day the minimum e of 


current under the present (conduit) system was 45 per cent. That. 


was a very serious matter, as the Board of Trade only allowed а 
maximum of 25 per cent. Then the new copper conductors cost £800 
per yoar, repairs to collectors absorbed £400, while the cost price of 
the electricity which ran to waste in the earth, and from which they 
derived no benefit, was £700 per year. This, says the Yorkshire Post, 


caused а loss of 3 year, and the overhead eystem would. 


prevent that. It was ded to adopt the ыа by 25 
votea to 11. The cost of the change will be £6,000, this sum, it 
is anticipated, will be saved within two years. e | 

The General Electric Company recently informed the Lighting 
and Tramways Committee that an error of £200 was made in their 
estimate for trolley wires and insulators. The General Purposes 
Committee will meet to consider the matter. 


_ Bristol.—Last week referenoe was made to a serious 
hitch which had occurred between the Bristol Sanitary Oommittee 
and the Tramway Company now engaged in turning the whole of their 
horse tramways into an electrical system. The difference had arisen 
owing to the committee calling on the company to erect central poles 
in certain wide streets to carry their trolley wires, while the company 
claimed that they had under their Acts received power to wotk on 
the span-wire system. An sppeal to the law courts appeared at one 
time imminent to settle the respective powers of the two bodies. 
The tension has now been eased a little, owing to the company 
adopting a more conciliatory attitude. The city 'comruni- 


therefore hoped the company would submit fresh , showing the 
positions altered in accordance with the committee's suggestion. The 


uch as most of the lines in question 
were relaid before the suthorisation of electrical traction, and now 
only require bonding; asa matter of fact, since the passing of our 
Acta of last Session, we have irri. d abstained from proc 
with works which we thought might affected by the works 
our committee upon tbis head, and in doing so,as your practical 
owledge will confirm, we have incurred great inconvenience and 
expense in transferring our large gangs of workmen from one part of 
the city to another, and their operations to short lengths, 
which were ed as not o to any question. Moreover, the 
directors are quite unable to follow your argument that, because their 
Act of Parliament prohibits any deviation from the existing lines of 
tramways, except with the consent of the Corporation, therefore we 
have no ground of complaint when called upon against our wish to 
reconstruct a second time extensive lengths of tramways in deviated 
positions, although for the purposes of electrical adaptation such а 
deviation is altogether unnecessary. However, in their desire to 


meet the views of the Oommittee the directors have given the matter. 


further consideration, and now suggest that possibly the difficulty 
may be overcome if the Committee will revert to their resolutions of 
October 26th and November 2nd as an approximate basis, with the 
understanding that the company shall not be asked, as a general rule, 
to again reconstruct tramways already relaid, but that special places 
— such as the locality of St. Augustine Bridge—shall be specially 
considered. I would suggest that these details could be most con- 
veniently settled at a conference between yourself and the company's 


. electric traction. 


officials, and you could then report to your Committee definitely the 
extent to which we are willing to go with a view to amicably arrang- 
ing the whole subject.” The resolutions suggested as “ an approximate 
basis" rum central poles in streets 40 feet wide 
(instead 


to use the span-wire 
40 fcet wide, but provi 
kerbs the company should use side poles with ee ог араа 
тогоо постови ше вось. е ашы Committee has auth че 
their engineer to confer e tramway officials, as suggested 

br rs peny; but did not commit themselves to any change in their 


issued a report, which was presented Oouncil meeting on Wed- 
nesday, stating that, subject to е apponi of the Oouncil, they 
have agreed to the tramways. 


£32,000. The committee 
Power 


ting y, and of the Leicestershire and 
Electric Supply Oompany. . | 


- Dewsbury.—The British Electric Traction Company 
under the 


being present, Mr. Robert Armstrong, a vice-president of the Dews- 
read a рае dealing. generally with 
tric. He shawed what a great con- 
venience to the whole district electric trams would be, 

ре In мы у the s | representati 
on . In reply to his questions, the company's ve 
had stated that it would take from 13 to 18-months to get trams 
running after the date of the confirmation of the order; in 


electrical from corporations 
at Id. or 144. per unit, with a sliding scale for lates consumption ; 
the consumption. of energy would be about one unit per car mile. 
not to give an option of purchase under 21 
years ; but if the Corporation would a clause by which they 
would pay а reasonable sum 4s com for 
purchase could. be arranged at an early date. Mr. Armstrong went 
on to say that if ү ден company oould make а system pay, the 
Corporation could do so, and then gave figures showing the pro 
3 A lor 7 the 
paper, and although no resolu бо wee amen majo present 
expressed themselves in favour of the ( | ca taking matter 
up in preference to allowing a private company to come 


des Petits Vat al нера оар mesting of i 
tes Voitures an of 
shareholders on Monday, 28th ult., for the purpose of getting Chem to 
authorise the conversion of the existing debenture bonds from 4 per 
cent. to 34 per cent., and to make a fresh issue of 10,000,000 francs 
worth of 3j cent. bonds to enable the company to proceed with 
ite scheme of electric motor traction. This was unanimously agreed 
to, and the whole of the fresh issue has already been taken up by the 
Orédit Lyonnais. The Financial Nimes makes some comments 


big 
time past its directors have come to the conclusion 
change must sooner or later take plaee in the present horse traction 
owing to the immense development which is now taking place in the 
means of transport in Paris. For the last three years the 
experimenting at considerable wi of 


ee саш, ке te Geet eee 
of cabe plying for public hire. In their report to the the 
directors do not undertake to say whether the тро of 
mechanical traction on & large scale for the use of mites 


to enable the establishment of a comparison between the 

animal and motor traction. The directors consider that 100 
least are necessary for the t, and should the result 
satisfactory, their intention is to place upon the streets as many 
as possible by the year 1900, in view of the great exhibition. 
first depot for the new automobile cabs have just been finished ; 
number of “cabbies” have been trained to engineer 
streets of Paris the new electric motor cabs, and ere 
vehicles will be plying for public hire. Even as it is, 
to bs seen about the streets, but these have been hired 


ifj 
111 


& powerful company only after 
three years of trials, and even now the directors do not guarantee that 


8 
: 
Ё 
£ 
Ё 


and were quite content to vote а large debenture issue for tho pur- 
pose. 
(Continued on page 906.) 
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BOUTH LONDON RAILWAY 
EXTENSIONS. 


THERE has been quietly proceeding for some time past 
underground operations in connection with the extension of 
the City and South London Railway that are full of interest. 
They are in some respects less remarkable than those con- 
nected with the more ambitious Central London and Waterloo 
and City lines, but, considering the short length of track, the 
incidents of constraction are noteworthy. They include 
carrying the line under the bed of the River Thames, and 
constructing а station underneath one of the City churches. 
As the forerunner of underground electric railways, the City 
and South London will always merit the admiration of engi- 


CITY AND 


upon the site of the stations. Before the: end of 1888 
Messrs. Sir W. G. Armstrong, Mitchell & Go., com- 
menced work on the hydraulic lifts and machinery 
which were to give access to the station, ard in 1889 
the contract for the electrical equipment was let to Mesars,. 
Mather & Platt. The experimental running of the electric 
locomotives and two of the carriages was commenced in: 
February,. 1890, on the City section, and continued from 
time to time until the completion of the works. The 
inauguration by H.R.H. the Prince of Wales in November, 
1890, was followed on December 18th by the opening to the 
public. In the first half-year 174,000 train miles were run, 
and 2,412,000 passengers were carried. In the year 1894, 
458,000 train miles were run, and 6,900,000 passengers were 
carried. 


Jonction or New AND OLD Line.—The original line is shown-on the left. 


neers, for it was on this line that the late Mr. Greathead 
completely demonstrated the utility and economy of the 
method of tunnelling so intimately associated with his 


name. Moreover, it ought nct to be forgotten that the elec- - 


trical portion of the system was under the care of the late 
Dr. Jobn Hopkinson. 

It wil doubtless surprise many to know that 18 years 
have elapsed since the construction of the City and South 
London Railway first began. The constructive work has 
almost faded away from one's memory, and it may be of 
interest: to recall some of the distinctive features of the 
originalline. In October, 1886, the construction of the first 
of the two tunnels which it was decided to carry under the 


Thames was commenced. The second was started in the 
following year, and about the same time work was begun 


The line is composed of two iron tunnels, which, besides 
passing under the Thames, in some places goes through 
water-bearing strate, the important feature of this portion of 
the work being the use of compressed air in combination 
with shields, . Grouting by compressed air was first employed 
on this line for the purpose of filling in the ашу left by 
the advance of the shield. 

The generating station is at the Stockwell end of the line, · 
and comprises rope-driven generators. Ап interesting 
feature is the Willans engine, which takes the flactuating 
load of the system without any trouble. We have included 
two views of the interior of the generating station, one 
showing the whole of the electrical plant and the other illus- 
trating the Willans-Siemens set. 


Financially, the line has not been the conspicuous success 
E 
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it deserved. The dividends have never been higher than 
2 per cent., and some few years elapsed before this was 
achieved. In one of the latest statements made by the 


chairman of 85 
company anent the 
e the 
line, it was shown 
that the percent- 
age of working ex- 
penses to receipts 


(firat six months 


1897) was 57:2. 
If the cost of work- 


ing the lifts was 


deducted, the per- 
centage came out at 
50°40. The receipts 
per train mile were 
23. 4d., locomotive 
expenses were 
6:064, and the 
average number of 
people carried was 
4654. 

In the extensions 
from London 
Bridge to Finsbury 
Pavement, which is 
part of a larger 
scheme that will 
eventually take the 
line to the Angel 
at Islington, . the 
company look. for 
returns that will 
materially increase 
the present divi- 
sani and this 
anticipation is pro- 
bably justified, f or 
the line will directly 
connect Moorgate 
Street Station with 
London Bridge Sta- 
tion. 


will undoubtedly be 
able to deal satis- 
factorily with an 
increased traffic; 
moreover, the new 
tunnel under the 
Thames will obviate 
the difficulties 
arising from the 
small capacity of 
the King William 
Street station. Ол 
this point the chair- 
man of the com- 
pany declared some 
time ago that on 
account of the 
smallness of the 
station the line was 
not worked to more 
than a third of its 
capacity. The new 
line, therefore, is a 
distinot branch 
from the Borough 
station, this will 
enable the company 
to get a station olose 


to the London 


Bridge texminus, 
and the platforms of 


the two railways will be connected together by means of an 
At the Moorgate Street end, the 


underground passage. 
line will eventually bs in connection with the Great 


By building this 
new line the system 


WILLANS-SIEMENS SET. 


Northern and City Railway, so that in an interchange of 
traffic the South London line would gain material benefits. 
There will be also provided an underground connection with 


the Metropolitan 
system at Moorgate 
street. The new 
line will have a 
station at the corner 
of Lombard Street, 
and this will be in 
close connection 
with the Bank 
station of the Cen- 
tral London Rail- 
way and the Water- 
loo and City lines. 
lt will be seen that 
when the line is 
complete, instead of . 
being out of touch 
with other railway 
systems, as it has 
been previously, it 
will be connected 
with a complicated 
network of railways, 
and will, moreover, 
be in direct contact 
with the. most 
thronged highways 
of the City. We 
were long ago of 
opinion that the 
City and South 
London Railway, 
with its termini at 
London Bridge and 
Stookwell, would 
never reach a highly 
prosperous stat, 
but the additional 


' section now under 


construction will, 
we think, enable the 
system to attain to 
& most flourishing 
condition. 

The most con- 
вріспопѕ feature 
from an engineering 
point of view is the 
underpiuning of St. 
Mary Woolnoth 
Church,  immedi- 
ately underneath 
which the main 
shaft for the lifts 
have been sunk. 
The company, by 
E Act of 1898. 

power to pul 
the cburch doe. 
but when, in 1896, 
an extension of 
time was t, 
the ae 
imposed that the 
church was to be 
left intact, but that 
the subsoil could be 
used and the sta- 


shaft is 73 feet 
6 inches by 24 feet, 
divided into five 
bays, in which will 


work electric lifts made by Messrs. Easton, Anderson and 
Goolden. It is lined with cast-iron casementa for a depth 
of 52 feet from the top, the remaining 28 feet being brick- 
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work, in which are formed the entrances and exits to and 
from the lifts. The twostation tunnels are 21 fest diameter, 
and lined as usual with cast-iron rings. 

In underpinning the church the four main girders, de- 
signed to support the four groups of columns which carry 
the roof, were fixed in position, and small needle girders were 
then threaded through the bases of the columns. The south 
wall: was pierced at ö | 
intervals of about 


girders supporting 
the columns. For 
the wall on the 
north side the same 
method could not 
be adopted, as the 
work could not be 
executed from the 
street. One main 
g rder was therefore 
designed to carry 


ander cover of 
which the wall was 
es the ied to я 
of the er bein 

fixed. After the 
wal had been 
securely pinned up 
above the girder, suspended needles were put in one at a time, 
and the intervening masonry held up by cross steel joints 
placed on the top of the needles. Grouting under air pres- 


sure has been largely employed im the work, especially for 


filling up between the girders and the old masonry. 

It is fitting that 
electricity should 
already play a con- 
spicuous part іп 
the construction of 
this line, and quite 
recently we had an 
opportunity of in- 
specting the tem- 
porary electrical 
plant, which, at the 
present time is 
supplying energy 
for lighting the 
workings, to the 
contractors’ loco- 
motives, and to a 
motor which drives 
a'tunnel cutter. 

At a point adjoin- 
ing Moorgate Street 
Station a small gene- 
rating plant bas 
been erected on the 
surface. This con- 
sists of two 50-H.P. 
loco. type boilers, 
one Ransomes, Sims 
and Jefferies verti- 
cal compound 
engine of 60 B.H.P., running at 300 revolutions, coupled 

to a. Siemens compound wound dynamo with an 
output of 150 amperes at 210 volts. 

There is also a Browett-Lindley, Paterson & Cooper 
combination of almost similar size. These two sets are kept 
busy day and night. At the London Bridge shaft a very 
similar plant is at work, and together they supply power to 


TUNNEL CUTTER DRIVEN BY ELECTRIC MOTOR. 


Contractors’ ELECTRIC Locomotive ox City AND Sorru LONDON EXTENSION. 


four Siemens locomotives, three of 12 B.H.P., and one of 
15, and, as we have already said, to a motor, and for light- 

ing the whole of the workings. - i | 
These locomotives, on which are series-wound motors 
with double reduction gearing, have been built specially for 
this kind of work, and have proved most valuable. The 
funotion of these locomotives is to draw the excavated clay 
to the bottom of 


brought us to the 
end of a tunnel in 
course of construc- 
tion. At this face 
the motor-driven 
^ eutter was being 
operated. One of 
our illustrations 
thows the tool in 
the pro ess of b ing 
dismantled. The 
motor ‘is of the 
enclosed type, and, 
with the whole 
machine, was built 
by Messe. Easton, 
Anderson and 
Goolden. ai 
Current is trans- 
mitted to the loco- 
motives by meens 
of overhead wires, 
the collector being 
8 form of .swinginy 
frame. The trolley 
wire ів 25 Н drawn 
copper supported from the top of the tunnel by Etna“ 
or porcelain insulators, while a third method combining 
novelty, cheapness and efficiency consists of a hard wood 
block bolted to the iron of the tunnel, and attached to it a 
strip of ttrong raw hide, which is made fast to the wire 
by means of a piece 
of thin copper sheet. 
The result is con- 
sidered very satis- 
factory, and owing 
to the flexibility 
there is less spark- 
ing at the points 
than with the more 
orthodox methods. 
One of the illus- 
trations shows the 
junction of the new 
tunnels with Ше 
old ones. This is 
а most interesting 
piece of work, and, 
moreover, was ac- 
complished without 
: any time stop- 
ping the traffic of- 
the City and South 
London Railwey. 
The .lamps are 
ordi 200-volt 
B.C. type, aud are 
provided with two 
short pieces of wire 
attached by a 
spot of solder 
direct to the terminals in the cap, they are by these 
suspended from the wires, which are bare copper of 8 
diameter. Although the voltage is 200, there has been no 
burning out owing to the use of this method. e 
Considering the temporary nature of the work the wiring 
both for the locomotives and the lighting is of a substantial 
character. | | 
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` The contractors for the undertaking who employ this very 
considerable electrical plant are Messrs. John Mowlem & Oo., 
of Westminster, and their electrical engineer who was 
responsible for the work is Mr. Herbert Allen. 


E 


NOTES ON THE RELATIVE COSTS OF 
COPPER AND ALUMINIUM. 


By JOHN B. C. KERSHAW, F. I. O. 


THE rapid increase in the price of copper during the last few 
weeks, to which attention has been drawn in the Notes 
columns of the ELECTRICAL REVIEW, has given additional 
interest to the question of the relative values of copper and 
aluminium when used for conducting purposes;. and the 


3 


and s p c represent the corresponding values for aluminium, 
we have e | 
copper 8:93 x 6415 x 59 100 
aluminium 268 x 1585 x 100 125 
Aluminium, therefore, in gpite of the rise of over 8 per 
cent. in ee prie of copper, 1s still one-fourth more costly 
for bare conductors of equal length and equal resistance. 
Mr. Zingler pointed out in a letter published in the 
ELECTRICAL REVIEW of September 9th, that the Pittsburg 
Redaction Company are quoting aluminium in bar or rod 
form, suitable for conducting purposes, at 29 cents (144d.) 
per lb. It was stated by the writer, however, in. the 
preceding article on this subject, that this price is below the 
actual cost of production, and that it was only fixed for the 
of inducing electricians to make trial of aluminium 
as a conductor. That the offer is successful in attaining its 
object, is proved by the fact that in U.S.A. an aluminium 
air line for a transmission scheme between Snoqualmie Falls 


City AND Soutu LONDON BAILWAY EXxTENSIONS.—GENERAL VIEW OF Power House.. 


writer therefore takes this ооа to amplify the short 


article upon this subject published in the issue of the ELEO- 


TRICAL REVIEW for September 2nd last, and to reply to 
some of the criticisms passed thereon. 

The average price per ton of G.M.B.’s for August of this 
year was £51 15s., the price for the secord half of November 
was £06 28. 6d., the advance in price has therefore been 
£4 78. 6d. per ton. CMM oM 

The relative values of rolled electrolytic copper in a form 
ready for drawing into wire at the two dates, may therefore 
be taken as £55 103. and £59 178. 6d. per ton. Inserting 
the latter price in the formula given in the article of 
September 2nd, namely, 

| 8хРхс, В 
sx px in which 
S = Sp. gr. of copper. 
P — Cost price per pound of copper in bar form. 
C = Condactivity of copper, 


and Seattle, Washington, a distance of 34 miles, is now in 
course of erection, and 150,000 lbs, aluminium will be used 
in its construction. 'The profits on such sales of aluminium 
are, in the writer's opinion, non-existent, and the price of 
29 cents per lb. could not be maintained in the face of 
any extended demand for aluminium for conducting purposes, 
but would rise to, or even above, that used by the writer in 
his calenlations—15 85d. per lb. : 

The objection taken by Mr. Steven in the letter published 
in the issue of September 16th, to the use of values for the 
two metals in bar form, as basis of these comparisons, would 
have had more weight, if the substituted values were for the 
metals in the form in which they would be used for carrying 
heavy currents. The values, however, given by Mr. Steven, 
are for wirs of moderate carrying capacity, and are there- 
fore open to the same objection as the writer’s figures. With 
regard to'the influence of the purity of the aluminium upon 
its conductivity, the subject has been fully ien gris by 
Richards & Thomson, and their results are published in the 
Journal of the Franklin Institute for April, 1897. They 
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found that while 99:75 per cent. aluminium has а condnc- 
tivity of between 63 and 64 (copper 100), 99 per cent. 
aluminium has only a conductivity of 59—a drop of 5 
points. The conductivity of the Snoqualmie-Seattle trans- 
mission line will, therefore, be under 59, since 1°5 per cent. 
copper is to be alloyed with the aluminium in order to 
improve ‘its tensile strength. | 
o summarise these remarks :— 

If the aluminium extraction companies are prepared to 
sell large amounts of aluminium of 59 points conductivity, 
in rod or bar form for 29 cents, or 14jd. per lb. in this 
country and in Europe, electricians have at their disposal for 
conducting purposes a metal which, at the present price of 
copper, is worth considering, though still the dearer of the 
m The ratio as obtained by use of the formula given 
above, is 


Copper 


_ 898 x 6415 x 59 100 
Aluminium 


2°68 x 14˙0 x 100 115 

If, however, the price asked for aluminium in such form 
be 15°85d. per lb., oopper, in spite of the recent sharp rise 
in cost, is much the more economical metal for bare con- 
ductors. — " 

Where covered oonductors are required, there can be no 

ion of rivalry between the two, until aluminium has 

fallen to one-half or one-third of its présent value. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


(Continued from page 900.) 


Cerk:—On Thursday last week Sir Francis Marindin and 
Major Oardew, inspectors of the Board of Trade, made an official 
inspection of the permanent way and power house of the Cork Eleo- 
trio Tramway and Lighting vc, =f They 
the Mayor of Oork, Mr. Maurice y, 

H. H. Cutler) Mr. Price (Harbour Board : 5 
county surveyor), Mesars. Little and Astrom, on behalf of the Bri 
Thomson-Houston Company, Mr. Charles Merz, engineer of the Cork 
Electric Company, and several other gentlemen interested in the 
away one lighting scheme. A journey was made over the entire 
line, proved highly. satisfactory, no hitch ha occurred. It is 
surmised that the inspector's re will be favourable, and the trams 
are expected to ply for public on Saturday next. 


Darwen and Blackburn.—At a meeting of the. Darwen 


acoom panied by 


"~ 


within the b. The town clerk gave the details of the agree- 
ment between Blackburn and Darwen Corporations and the 
tramways oompany. 


Gateshead.—The Parliamentary Committee has received 

a letter from the secretary of the Electric Power Distribution Com- 
pany, Limited, the terms fixed by the Council at their 
бп November 26tb, upon which the Council gave their 
bation to the granting by the Board of Trade of a provisional 

pd The committee re that notice had been given by the 
Gateshead and District 1 ways Oompany to apply for a Bill 
authorising the oompany to construct the tramways within the 
tween the Oorporation and the company, 


Gravesend.— Last week Mr. J. F. Albright, director of the 
Drake & Gorham Electric Traction Syndicate, addressed a special 
meeting of the Gravesend and North fleet Tradesmen's Association on 


short 
Gravesend Corporation to support the present application for a pro- 
visional order. 


Greenock.—A report on electric tramway haulage has 
been submitted to the sub-committee of the Greenock Police Board 
on tramway proposals by Mr. Fedden, the burgh electrical engineer. 
Mr. Fedden the amount payable to the existing company 
for their lines from Rue End into Port Glasgow at £45,000. Con- 
version costs he estimates as follows :—End of Port Glasgow to Rue 
End Street, £33,000; half-mile new line Rue End to West Burn 
Street vid Cathcart Square, with span wire from houses, £4,500 for 
track, and £2,500 for wires, б. — 7,000; West Burn Street to west 


and expenditure, Mr. Fedden calculates that the balance of revenue 
ditare in the double line from Port Glasgow east boundary 
to well Bay would be £1,000 per annum at 1s. per car mile, and 


were 
M.P., the city engineer (Mr.. 
engineer 


£4,300 at 1s. 9d. per car mile. In the double line from east to west 
boundary of Greenock, Mr. Fedden estimates a loss of £140 per 
annum on 250,000 miles at 1s., and a gain of £1,923 at Is. 2d. ; a gain of 
£1,860 on 330,000 miles at 1s., and a gain of £4,598 on 330,000 miles at 
18. 2d. In the third section, from Rue End Street to west boundary 
of Greenock, he estimates a loss of £1,653 annum on 150,000 and 
£1,185 on 200,000 miles at 9d., and а 

160,000 and 200,000 miles respectively at 1s. 
in the hands of the Police Board all the 


ys Company of an of the undertaking should take 
over the whole ar it and Achs pr 


siderably to the sooth. 
Hounslow.—The Heston-Isleworth District Council have 


decided to op the for a $ electric railway in 
Hounslow, put forward by the London U mways Company. 
The cler the Council that the point had yet to be decided 


how far the Light Railways Act could be used for the construction of 
tramways. | 


introduced, such was the state of the existing rails and streets that 
the work would have to be done, and with a form of wheel devised 
by tbe engineer the horse cars could run on the new rails, and there 
would be no dislocation of traffic. —Alderman Smith seconded.—Mr 
Brownbill moved as an amendment, “That the construction of the 
lines mentioned be postponed until the Council shall have deter- 
mined as to whether the overhead trolley system or the un d 


question, because u 
pes to be carried out in Liverpool The appearance of the over- 
our of the oondult.— 


peo 
youd interfere very seriously with drains, gas pipes, and electric 


s opinion, for the reason that the experienced engineer 
Overhead Railway, after making an 5 into all the 


to maintain, as the overh | 
the trolley system was the best for a town like Liverpool. 
further discussion Mr. Ratherford said that on the best and 
most recent figures he found that the conduit system if adopted for 
Liverpool would mean an additional half-million to construct and an 
additional jd. per car mile to maintain. These two items meant an 
additional ld. per car mile. What Liverpool needed was cheap 
traction, and the late Sir Arthur Forwood's promise of 1d. fares 


i 


adopted. Mr. Ratherford moved, and it was resolved, that the Tram- 
ways Committee be authorised to carry out the extension of the 
electric line of tramways from South Castle Street to Park Lane vid 
Lord Street and Paradise Street, and that from Park Lane, along 
Paradise Street, a double line be laid up to the point where Paradise 
Street joins Lord Street, at an estimated cost of £8,300. Mr. Ruther- 
ford moved—" That the tender of the British Thomson-Houston 
Company, Limited, London, for the supply and delivery of six motor 
cars, for the eum of £554 9s. 6d. each, six motor cars for the sum 
of £587 4s. 6d. each be accepted.” The tender was adopted. 


Liversedge.—The District Council has decided to support 
the application of the British Electric Traction Oompany for the 
laying of a tramway from Dewsbury to Oleckheaton. 


London United Tramways Company.—The position 
which Ealing has taken up with regard to the proposed order for a 
light railway with electric traction connecting Acton with Hanwell is 
the same as towards the same company's proposals last year. At the 
last meeting of the Ealing District Oouncil delegates from the 
Hanwell, Southall and Uxbridge District Councils attended, and 
appealed to the councillors to sanction the proposal in the interests 
of tho western parts of the county of Middlesex. The London United 
Tramways Company have already an order for a light railway through 
the districts westward of Ealing, and residents in that part of the 
county are asking why Ealing should seek to bar the way of their 
advancement. The discussion after the deputation had left was 
carried on with great spirit, and a motion was brought forward by 
Councillor Griffia, a property and estate agent in the locality, that 
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the Council dissent, to which an amendment was moved: that the 
engineer of tbe company be interviewed. Finally the amendment 
was lost by 7 votes to 8, and the resolution carried by the same 
figures. | | 

Farther particulars of the proposals of the London United Tram ways 
Company to run а light railway from Brentford to Hampton Coort 
show that the promoters are prepared to spend £40000 on street 
widening and improving alone. The cars will be made to accom- 
modate 63 persons each, and the speed will be regulated according to 
the localities passed through, the pace being heightened in the open 
country and lessened in the towns and villages. The fares proposed 
to be charged from Shepherd's Buch to Hampton Court will be 6d., 
or 10d. return, and low intermediate fares will prevail. Early trams 
will be run for workmen at half fares. 

The London United Tramways Oompany’s scheme, promoted under 
the Light Railways Act, for a light railway from Hanwell to Uxbridge 
in connection with their authorised lines, which has been passed by 
the Ligbt Railway Commissioners, came before the Board of Trade 
on Wednesday. The Great Western Railway Company opposed the 
order. The Board was represented by Sir Courtenay Boyle, assisted 
by Mr. Hopgood, Sir Thomas Blomefield, and Sir Francis Mariadin. 
After hearing the arguments for and against, Sir Courtenay Boyle 
said the decision of the Board of Trade would be given in a few days. 


Manchester.—In reply to several queries put to him by 
councillors at last week's Council meeting, regarding the question of 
the conduit system, Mr. Alderman Higginbottom said that he was a 
mcchanical engineer, and for years he had given deep study to every 
known system of electric traction, and he had kept himself thoroughly 
informed on every system of electric traction in all the engineeriog 
papers and scientific journals. It was оп the results of these investi- 
gations that he based his views in support of the overhead systom. 
Mr. Renold argued, in the local press, that the systems at New York 
and Wasbiogton had not received sufficient consideration by himself 
(tbe spesker) and Mr. Wordingham. It was true that neither he nor 
Mr. Wordingham had seen the systems referred to, but after reading 
the reports of deputations, electrical engineers, and experte, and com- 
paring tte capital outlay and the working details, they came to the 
conclusion that it was not necessary to eee the syatems at New York 
and Washington in order fo arrive at the conclusion that it was not 
preferable to the overhead trolley system so far as Manchester was 
concerned. Toe reasons in favour of the overhead trolley system 
were (1) that the first capital cost per mile of track was £2,135, 
against £11,491 for the conduit system, or for the 67 miles required 
£144,000, against £773,897 ; (2) the working cost per car mile was a 
halfpenny more for the conduit system, or £14,000 a year; (3) the 
difficalties of construction of the conduit system in the narrow and 
congested Manchester streets; (4) nothing could be done until the 
leases of the Manchester Carrisge and Tramways Company expired in 
April, 1901; (5) the consequence of that would be that the Corpora- 
tion would have to do either as Glasgow did, vis., provide new horse 
cars, horses, depots, &c., or buy up the horses, cars, depots, &c., of the 
company, and continue working them with the present horse traction ; 
(6) with the overhead system the Corporation could begin to equip 


now, and have everything ready by 1901, and would, therefore, not 


have a lot of horses, cars, &c., on their hands to dispose of at a big 
loss, as would be the case if they had to commence with horse traction. 
Mr. Renold, he said, had not disputed nor disproved any of his 
figares, which had been compiled from particulars provided by the 
best experts on the subject. Alderman Higginbottom then gave the 
experiences of experts in favour of the overhead system. 
Mr. Renold had stated that he (the speaker) had expressed the 
opinion that if the trolley system were adopted the profit would be 
£700,000, and if the conduit system were adopted the profit would 
only be £38,000. He had said nothing of the kind. What he had 
said was that the profit would be about £700,000, and that if the 
extra capital required for the conduit system, viz., £629,877, was 
spent, the interest and sinking fund alone on that extra capital would 
be about £38,000, and that the profit would be reduced by that 
amount, Mr. Renold asked why he had not referred to the report of 
Mr. J. Allen Baker to the London County Oouncil, from which Mr. 
Renold quoted a lot of figures. He did not deal with that report 
because it was not made by Mr. Baker as an official, or under the 
direction of the London Oounty Council, and because Mr. Baker's 
figures, compared with those given by electrical experts, were quite 
fallacious. Alderman Higginbottom then proceeded to deal with 
Mr. Baker’s report, with the object of showing its conclusions to be 
unreliable. Continuing, he said the Corporation had entered into 
agreements with various local authorities on the basis of the capital 
cost for the overhead trolley system, and remarked that if the conduit 
system were adopted for the outside districts the capital cost would 
be prohibitive, and their agreements could not be carried out. In 
view of that, surely no one would contemplate using the conduit 
system outside the city. He added his conviction that if they car- 
ried out the proposal to open the overhead system in 1901 they would 
be acting in the best interests of the city, for they would find the 
system to be economical in construction, economical in working, and 
profitable in its returns on the capital invested. The minutes of the 
Electricity Committee were approved. 


Newcastle.—The Tramways Committee recommend the 
Council to sanction the proposal that the Tramway Committee 
and any other members of the Council who are desirous of joining the 
Committee, should visit towns in which cable and electrical tram- 
ways were laid, one or two in particular having similar gradients to 
Westgate Hill. It is proposed that the places to be visited should be 
Edinburgh and. Brixton, where cable lines are laid, and Middles- 
brough, Leeds, Bradford, and Dover, where electricity is in 
operation. 


Newcastle (Staff ).—' The Council has resolved that the 


amended design of the pole to carry the overhead wires for the 
Potteries Extension Tramways be not approved, and that the design 
of poles as erected at Bristol or Leads ba recommended to the British 
Electric Traction Compeny, Limited, for erection in the borough. 
The application of the Potteries Electrie Traction Company for a 
provisional order for electric lighting is not to be proceeded with. 


Norwich.—4A recent report to the Town Council on the 
electric tramways shows that the total length of track completed at 
the end of November was 4 miles 2 furlongs 7 chains. A farther 
length is constructing. 


Northfleet.—The District Council last week had before 
it the application of the Gravesend and Northfleet Tramway Com- 
pany for consent for a provisional order for the extension of the 
system and the use of electricity. The Oouncil will consider the 
matter in committee with representatives of the company. 


Salford.—The Council last week formally received the 
report of the sub-committee which visited Hamburg to sce the 
electric car system there. | 


Twickenham.—The inhabitants in Twickenham along 
the suggested route of the proposed London United Tramways Light 
Railway: have been stirred up to oppose by an old inbabitant, who, 
by letters, has been endeavouring to show that the line is not needed, 
and tbat the overhead wires will greatly impede the working of the 


fire escapes. It is also farther urged that the Light Railways Act: 


does not cover the construction of tramways. is bein 


petition & 
circulated in Twickenham against the proposal on the grounds (1) that 


there is an ample service of omnibuses; (2) that Richmond Road is 
a crowded thoroughfare; (3) the gradient on the Twickenham side of 
Richmond Bridge is so steep that a tram terminus at the bottom 
would be dangerous; (4) that in 1879 a tramways Bill was thrown 
out because of this gradient; and (5) that the trams would seriously 
affect the value of property, &c. Both the London United Tramways 
Company and the Drake & Gorham Oompany have obtained many 
signatures to their petitions. A movement is also on foot to require 
that the bridges on the roads to bə traversed shall be widened. 


Warwick.—The General Purposes Committee reported 
to the Council permission being granted for overhead traction 
for the local tramway, as suggested by the British Blectric Traction 
Oompany, which has oonditionally undertaken to purchase the 
Leamiogton and Warwick Tramway Company. The Council has 
кы to appoint a Committee to confer with the Leamington 

own Council. 


West Bromwich.—At last week's Council meeting it 
was reported that a copy had been received of a Bill which was being 
promoted to empower the South Staffordshire Tramways Company to 
grant to the British Electric Traction Oompany, Limited, a lease of 
all or any of the South Staffordshire Company's powers. The 
Mayor (Councillor 8. Pitt) said the town clerk had advised him that, 
the council baving resolved to take over the tramways in the 
borough, the Corporation must obtain a locus andi in the matter, and 
he therefore moved that the Council decline to consent to the appli- 
cation of the South Staffordshire Tramways Company, and that the 
town clerk be instructed to oppose the Bill so far as West Bromwich 


was concerned. The Mayor pointed ont further that two committees: 


sitting Jointly were considering the question, but in view of the pro- 
Ne ill the resolution was necessary. The resolution was 
carri 


Wolverhampton.—At Monday's meeting of the Town 
Oouncil the town clerk submitted the Parliamentary Bill for dealing 
with the tramways question, and the subjoined interesting figures as 
to cost, &c., were quoted. The town clerk said the total estimated 
cost for construction of the tramlines, for the equipment of cars, &c., 
the erection of depots, came to £210,121. This total was made up as 


follows:— 
Permanent way TT 258 i - be 4. £136,000 
Above W equipment, trolley wires, car cars, 

special plant, &c , 60,940 


Proportion of electric plant, feeder mains to tramways .. 15,300 


Lend for new and alterations to existing 
widening of Btubb's Lane, &o.  ... - has 5,230 
Total  .. . . £218,110 
Less credit for five miles of existing track, proportion of 
harness, cars, and horses ies bs E - 7,982 
Leaving the net total at £210,121 


That sum, it was explained, was exclusive of the purchase of the 
tramways, which would have to be settled by arbitration. 


Worcester.—The Chamber of Commerce has been con- 
sidering the question of extending the tramways in and around 
Worcester. The Ohamber decided to approach the existing tramway 
company and the City Council with a view to their opening negotia- 
tions for connecting the adjacent villages with the city. 


Wrexham.—On 6th inst. а meeting of the members of 
the Town Council was held to meet Mr. Allbright, the managing 
director of the company applying to the Board of Trade for a pro- 
visional order to provide electric tramways at Wrexham and district. 
Mr. Allbright said their first undertaking would be to take in hand 
the present tramway from Wrexham to Johnstown, a distance of 3} 
miles, and widen the gauge to 3 feet 6 inches, and run it up Gutter 
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Hill to Rhos. . Having described the route, he ssid that some of the 
streeta were very narrow, but the d.fficulties were not too great. He 
instanced Dover, where some of the streets were equally as narrow, 
but there the trolley system, which they proposed to utilise ia Wrex- 
bam, wo:k-d very weli. Tha gradient was particularly steep at one 
spot, and no otber system but the tr: lley syet-m would overco ve that 
difficulty. He had no doubt the company would be pleased to arrange 
with the Corporation to utilis» th-ir standards for the purpose of 
carrying the electrico lamps of the Corporation, and that if satisfactory 
terms could be arranged, the company would take the motive power 
for the trams from the tion electric light station. Their poles 
would be about 40 yards spart, but they could make use of ings 
in some of the very narrow в. The chairman thanked Mr. 
Allbright for his attendance, and said a special meeting of the Council 
would be held to consider the matter. 


TELEGRAPH AND TELEPHONE NOTES. 


America and French Cables.—A Reuter despatch from 
Washingten, dated 13th inst., says that Rear-Admiral Sampson and 
General Henry have instracted the officers in command at various 
розы on the coast of Paerto Rico to prevent the landing of а French 
ea 


American Telegraph Cables.—Oar New York namesake 
draws attention to the necessity for an American cable in the Pacific, 
now that America has possessions there. It is necessary for both war 
and commercial purposes. In an interview, Sanator Cullom, chair- 
man of the Hawaiian Commiseion, expresses the opinion that America 
needed a cable to the Sandwich Islands, and that it eventually ought 
to be extended to the Philippines. A Bill will be reported to 
Congress during the coming seseion embodying this recommendation. 
“The cable should be built by citizens of the United States, and of 
American materials.” 


Liverpool and the Telephone.—The Liverpool Cham- 
bers of Commerce has resolved : —“ That having regard to the present 
working of the telephone service under the dual control of the Post 
Office and the National Telephone Company, Limited, it is expedient 
in the judgment of this Council that the Government should acquire 
the undertaking of the National Telephone Company, Limited, on 
terms 1114 and reasonable as between the public and the company's 
shareholders." 


Pacific Cable, —It is stated by the New York corre- 
spondent of the Morning Post that the all-British scheme has been 
again revived at Ottawa by the publication of a letter addressed to 
Mr. Chamberlain by Sir Sandford Fleming. This document prepared 
by the most persistent advocate of & State-supported Pacific cable, is 


stated to urge the most ambitious scheme yet discussed. Sir Sand- : 


ford Fieming’s plan, as he commends it to the Colonial S:cretary, is 
the establishment of а State system of cables beginning at Vancouver, 
crossing the Pacific to New Zealand and Australia, and then crossing 
the Indian Ocean to the coast of South Africa. From there а cable 
would be laid across the Atlantic to touch again Canadian soil, where 
it would join the Trans-Atlantic lines. Such a system,” says Bir 
Sandford Fleming, would connect all Great Britain's possessions 
and her ooaling stations" He advocates the abrogation of the 
agreement with the Eastern Extension Telegraph Company so that 
cable communication between Canada and Australia might bs con- 
nected at Hong Kong. His letter maintains that it is essentia] that 
the cables be not laid in shallow seas and do not touch foreign 


The Glasgow Telephone Question.—A letter appears 
inthe North British Daily Mail from the Bricsson-Bell Telephone 
Company :—" As you have published in your issue of 2nd inst. our 
letter of November 25th, 1898, to Bir James Marwick, the town clerk, 
Glasgow, withdrawing our quotations of September 23rd, 1897, for mul- 
tiple switchboards, telephones, &c., we wish you to make it generaily 
known that the contract made by Messrs. L. M. Ericsson & Co., 
Limited, at Stockholm, with the National Telephone Oompany, 
Limited, London, was signed on October 3rd, 1898, at Stockholm, 
without our knowledge or consent. The agreement made is not to 
sell telephone apparatus to or for any municipal corporation, or any 
licenses of Her Majesty's Postmaster-General, in connection with 
exchange lines within the British Isles, except through the National 
Telephone Company, Limited, at London." 


The City Police and Telephones.—At last week's 
meeting of the Court of Common Council, Mr. A. C. Morton moved 
that it be referred to the Police Committee to consider and report as 
to the desirability of placing the several police stations in the City 
upon the telephone service, and said it was a matter of surprise to 

to find that that excellent means of communication had not been 
made use of inthe metropolis in the same way as it had been by some 
of tbe more enlightened cities and towns in the provinces. The 
resolution was agreed to. With reference to the proposed conference 
of the metropolitan local authorities on the subject of the telephone 
service, the chairman of the Streets Committee said that a date had 
not yet been fixed. 


The Telegraph Wire Export Trade.—November has 
generally been a very quiet month as regards the export trade of 
this country in telegraph wire and apparatus connected therewith, 
and the retarns just issued show that the past month has proved no 


exception to the rule. From £89,313 in October last the value of 


the shipments last month fell to £39,837, which however, 
with only £34,341 in November last year. The returns for the year. 
to date must, however, be considered satisfactory, a total of £976,558 
being recorded for the 11 months endiog with November last, as. 
compared with £828 962 in the corresponding period of last year, 
and only £743,276 in the first 11 montns of 1896. 


Telegraphic Interruptions and Repairs:— К 
Down. | Repeired. 


CABLES. 
West Indies— 
Bt. Lucia-8t. Vincent ... Sept. 24th, 1808  ... sux 
Amazon Company's cable— 
Oable beyond Gurupa... June 8th,1898 ... eve 
Dartmouth-Gnernsey . . Dec. 1st, 1898 (ss "T 


New York-Hayti 


к .. Nov. 30tb, 1898  ... 
Para-Maranham гав 


„ Nov. 25th, 1898... ie 
Deo. 12th, 1898 


Baint Louis-Noronha .. Oct. 17th, 1898 
LANDLINBS 
Majunga-Tananari ve . Dec. 6th, 1898 .. Dec. 7th, 1898. 
" ü .. Dec. 10th, 1898  ... Dec. lith, 1898 
All Siberian landlines — .. Deo. 10th, 1898 `... Dec. 10th, 1898 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Beckenham. — December 17th. The Urban District 
Council invites tenders for water-tube bcilers, alternators, trans- 
formers, pipe work, feed pumps, arc lamps and , Cables and 
other street works, travelling crane, &c., &c , for the electric Jighting 
scheme. Specifications, &c., from Mesers. Wilson & Story, 66, Victoria 
Street. See our “ Official Notices November 18th. 


Burnley.— January 10th. The Corporation want tenders 
for underground electric light cables and switchboard. See our 
“ОФ al Notices this week. 


Cumberland.—January 2nd. The Visitors’ Committee 
of the Camberland and Westmorland Asylum invite tenders for the 
supply and erection of sn electrio tell-tale clock with 30 stations. 
See our Official Notices" this week. 


Dublin.—December 28th. The Corporation is inviting 
tenders for the supply of a high tension single-pole switchboard. 
Specifications and drawings can be seen at the offices of Prof. 
Kennedy, 17, Victoria Street, B.W., and copies can be obtained from 
the City Engineer. See our Official Notices this week. | 


Ed inburgh.— January 2nd. The Council invite tenders 
for switchboard and boosters for the Macdonald Road lighting 
station. See our Official Notices this week. 


Fleetwood,—The North Euston Estate Company, Limited, 
wants tenders for an installation of wiring, switchboarde, &., for the 
electric light, current being taken from the town supply; aleo for 
electric bella. See our ' Official Notices" December 2nd for par- 
ticulars. 

Glasgow. — January 3rd.. The Corporation invites 
tenders for generating plant at one or other of their new electricity. 
works:—Two engines each ої 200, and two of 400; three of 1,100, 
and two of 2,200 indicated horse-power, with dynamos and condensing 
plant. Specifications, forms of tenders, &c., from Mr. Chamen, 
city electrical engineer. Bee our “ Official Notioes " this week. 


Leeds.—December 29th. The Council is inviting tenders 
for underground conductorr, switchboards, &с., in connection with 
the electric tramways. Particulars from the city engineer or Messrs. 
Hopkinson & Talbot, 26, Victoria Street, B.W. See our “ Official 
Notices " December 9th for particulars. 


Londonderry.—December 24th. The Corporation wants 
tenders for the supply of arc lamp globes and carbons, for the year 
ending December 31st, 1899. See our “ Official Notices " this week. 


Stirling.—January 2nd. The Burgh Commissioners are 
inviting tenders for Lancashire boilers, engines, dynamos, pumpe, 
piping, crane, accamulatore, switchboard and boosters, arc pa, 
and various other apparatus, &c., for the electric lighting of the 
town. Consulting engineer, Prof. A. B. W. Kennedy. Bee our 
* Official Notices " December 9th for particulars. 


Sunderland.— December 30th. The Corporation wants 
tenders for the supply of three 125-kw. direct current high 
steam dynamos, 460 volte. Borough electrical engineer, Mr. J. F. C. 
Snell. Bee our Official Notices" December 9th for particulars. 


CLOSED. 


Barrow.—The Electric Lighting Committee has accepted 
the tender of Mesers. Crompton & Co., Limited, for the supply of 21 
arc lamps, mains, and fittings, &c., subject to the columns of 
the same type as used at Edinburgh, instead of the type tendered 
for. Total, £1,154. But for certain unforeseen difficulties, the plant 
would be running by this time. 


Bradford.—We understand that Mesars. Siemens’s tender 


for two steam engines and dynamos for the Valley Road electricity 
works is recommended for acceptance at £4,150. 
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‚ France.—The French Post and Telegraph authorities in 
Paris have just placed contracts as follows:—M. Grammont, of Pont 
de Oberuy (Isère), 80 kilometres of submarine cable core, at £2,496; 
Les Forges de Commentry-Fourchamboult, Paris, 30 tons of galva- 
тїгєй iron wire, б mm. diameter, at £298, and 100 tons ditto, 8 mm. 
diameter, at 2994. 


Liverpool.—As will be seen from our “ Traction Notes,” 
the Corporation has given an order to the British Thomeon-Houston 
Oompany for electric cars. The overhead work for the Aigburth 
Road electrical line is to be carried out by Messrs. R. W. Blackwell 
and Оо. for £1,870. 


FORTHCOMING EVENTS. 


Thursday, December 15th, 1898.—At 8 p.m. The Institution of 
Blectrical Engineers. “ EI Inter-communication 
in Railway Trains," by W. E. Langdon, Vice-President. 

Friday, December 16th, 1898.—At 7.40 p.m. North East Coast 
Iostitution of Engineers and Shipbuilders. Paper on 

An Improved Method of Strengthening Copper Pipes,” 
by Mr. T. Messenger. 

Taesday, December 20th.—At 8 p.m. The Institution of Civil En- 

О eers. Further ussion on “The Ventilation of 
re м раш ы, нь Francis 3 Ero 

| e permitting, -speed Engines.” 
John Handsley Dales, A.M I. O. E. d 


graphy by Magnetic Induo- 
vershed, associate. The discussion 


NOTER. 


Tesla and his Critics. —Oaur contemporary the Electrical 
Engineer a has given offence to Mr. Tesla by an article 
entitled x . Teala and the Czar.” a саа between 
these two famous personages is not at first sight apparent, 
but it a that both are Slavs, and Tesla's new scheme 
for aerial power transmission strikes our contemporary as 
belonging to the game class as the Disarmament scheme of 
the Czar. The aims of 575 1 ^ m iw pend says our 
. Contemporary, “ appear wholly noble, their thoughts are 

beautiful, and if they fail, as they probably will in some 

material and vital respects, the world is certainly none the 

worse off for what they actually accomplish.” "Though 
the article is not wholly unappreciative of the good 
work which Tesla has accomplished, it twits Tesla 
with the number of his unfinished inventions, and 
ааа rhaps emphasises the assertion that Profs. 
Brackett and Dolbear have virtually classed him as a hambog. 
Tesla has written in reply that by this last straw our con- 
an рогу has strained his Christianity and philosophy to the 
| ing point, demands proofs of the animadversions of the 
distinguished professors, whioh he says reflect on his honour 
and honesty, and through him upon a number of American 
Universities, who have oonferred great honours upon him. 
The Electrical Engineer replies by pointing out the support 
that it has given to Mr. Tesla and his inventions since the 
beginning of his career, and profe:ses that its mild criticism 
and mild banter was a sign of true friendship. We confess 
that we don’t think that there was anything much in what 
our contemporary said, but the way in which it was put 
might be expected to give offence to a man of Tesla's poetic 
sensibility. | 


Wireless Telegraphy.—The Standard Vienna corre- 
spondent telegraphs that experiments were made a few days 
ago at Pola, and are shortly to be 5 with an improve- 
ment of Marconi’s system of wireless telegraphy. It is 
already ble to determine the presence and course of a 
vessel distant from six to eight English miles, The improve- 
ment is the invention of a young student at the Buda-Pesth 
Polytechnic, named Bela Schefer. The next trials will be 

e in the presence of Admiral Baron Spaun and several 
рата! engineers.“ 


Trowbridge’s Experiments on Spark Tension.—In 
the Scientific American Prof. Trowbridge describes some 
recent experiments on the effect of very high electromotive 
forces upon the discharge of electricity through air at ordi- 
nary pressures, which lend some support to Tesla’s scheme of 
transmission of currents throngh the air. In his experi- 
ments made in J на of this year (ELECTRICAL REVIEW, 
Vol. 42, p. 135), Trowbridge used an apperatus capable of 
producing 1,200,000 volts, and up to this pressure he found 
the spark length strictly proportional to the E.M.F. Не has 
now constructed an apparatus capable of producing 3,000,000 
volta, and he finds that with the high pressures he now can 
use, the air behaves quite differently. When an E.M.F. of 
1,500,000 volta is exceeded, the spark no longer increases in 
Lega to the E.M.F ; for instance, 8,000,000 volts pro- 
noes a spark of about 7 feet in length, when it should 
excite one at least 10 feet long. The explanation of this 
falling off is that leakage takes place from both terminals in 
the form of brush discharges to the walls of the room. He 
finds that the resistance of air is immensely reduced by these 
high preasure brush discharges; so much so, that a spark 
preferred to pass through 5 om. of this dissociated sir to 
assing through 1,000 ohms of copper sulphate solation. 
wbridge believes that his apparatus would have to he 
рс 30 or 40 feet above the earth to prevent this lateral 
eakage, and give the full effect of the voltage in length of 
spark. Tesla's whole generating plant, he thinks, will have 
to be suspended on the balloon, not the terminals only, as 
Tesla proposes. This feat will not be easy. 


The Report of the Deutsche Gesellschaft für Elek- 
trische Unternehmüngen. Frankfort a. Haine.“ — 
This company bas much extended its holdings in promising 
electrical developments during the past year. The £250,000 
upon the original share capital has been entirely called B 
and £500,000 new share capital has been created, of whi 
£125,000 has been paid, and is now ranking for dividends. 
This new capital was issued at 110, and the profit on the 
issue has been added to the reserve fund of the company. 
The total share capital is now £750,000, of which one-half 
has been paid up. The operations of the various under- 
takings in which the company is interested produoed in the 
financial year 1897-98, a groes profit of £16,750 upon its 
investments as against £7,770 in 1896-97. The net profit 
is £15,390, and, with the amount carried forward from the 

revious year, permita of a 7 per cent. dividend being, paid. 

he company now owns all the share capital in lighting and 
traction companies at Bockenheim, Gotha, Limburg and 
Homburg, and is largely interested in similar undertakings 
at Essen, Wiesloch, Kubel, Augsburg, Mülheim, Kalk, and 
Kiev. The detailed re of this company’s operations, 
which will be found in the Elektrotechnische Zeitschrift for 
October 20:h, is worthy of the attention of English capitalists 
and bankers, for it illustrates well the methods of German 
finance referred to in our issues of О tober 14th and earlier 
date. To raise the capital necessary for all the electrical 
undertakings named above by English methods of company 
finance would have involved large advertising, underwriti 
and promotion expenditure. The German system avoids al 
this. The investor hands over his capital to responsible 
experta, and they invest it in subsidiary companies as they 
think best. The appealto the ignorant publio is thus un- 
necessary, and the consequent saving in flotation expenses, 
and gain to the electrical industries, must be immense. 


Shock Fatality.—It is stated that on the 18th inst. an 
inquest was held at Southampton on the body of & man 
named Day, aged 30, who was killed on Monday while laying 
electric mains for the Corporation. The deceased, of London, 
was in the employ of Messrs. W. T. Glover & Co., who were 
the contractors for the cables. He was engaged at work on 
the cables, when somehow or other he received a shock and 
m ny killed. The inquiry was adjourned for a 
wee 


Honours.—His Imperial Majesty the Shah of Persia has 
been pleased to confer the second class of the order of the 
Lion and the San upon Mr. T. W. Stratford-Audrewa, who 
is a director of the Indo-European Telegraph Company. 


. 
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The Equilibristat.—Mr. Don J. Whittemore, enginer 
of the Onicago, Milwaukee, and St. Paul Railway, has 
described a new form of level for making observations on a 
railway track when running. A glass tube of га 
bore (the illustration seems to show a tube of about ] inch 
bore) is bent into an inverted f|, and the ends enlarged to 
about three times their previous diameter fora short length. 
These lower ends are again contracted and sealed into the 
upturned ends of a horizontal tube of small bore, the whole 
forming а continuous tube of varying calibre. Mercury is 
re in the lower part so as to fill the horizontal tube and 

lf fill the enlarged chambers, and above the mercury on 
each side is placed spirit to half way up the vertical limbe. 
This arrangement forms a very easily observed and sensitive 
level, since small differences of level in the mercury on the 
two sides oconr over the areas of the two enlarged chambers, 
and cause considerable displacements of the spirit. The 
movements of the free menisus of the spirit in the small 
parts of the vertical tubes being so much greater 
than those of the mercury, are very conspicuous. The 
fine bore of the tabe connecting the chambers at their lower 
ends prevents rapid movements of the mercury, and produces 
‘practical aperiodicity. The inventor used his instrament 
mainly for two pns : to examine, while running, the 
superelevation of the outer rail on curves, and to indicate 

ients. In the former case if the superel 
rect for the particular speed at which the trein is travelling 
round the curve a level placed athwart the train should show 
no displacement, and displacements will be to the right or 
left as the superelevation is excessive or deficient. In the 
latter case the level placed in the length of the train 
will indicate directly the gradient of the line. The 
use of extended surfaces in levels of this kind 
producing large displacements in a fine connected tube for 
gmall differences of level is not new, but we have not 
seen it applied exactly in this form before. The original 
paper in the Journal of the Western Society of Engineers 
contains a good many details we have omitted. The instru- 
ment appears to be a very practical suocess, and has been 
called “ The Equilibristat.” 


A New British Columbian Copper Company.—The 
recent rise in the price of copper, and consequent difficulty 
experienced by consumers in covering their requirements at 
reasonable rates, lends interest to the prospectus of the “Le 
Roi Mining Company,” capital £1,000,000, which has been 
formed to purchase and develop the Le Roi Copper Mines at 
Rossland, British Columbia. The Marquis of Dufferin is 
on the board, and one certainly cannot regard him as a mere 
decoy, or as a promoter's puppet. The purchase price to be 
paid for the mines, which cover 70 aores, is £950,000, 
payable in cash or shares; the balance of £50,000 will be 
used as working capital. The mines have already been 
worked by the vendor companies, and 56,000 tons of ore 
has yielded 700 tons copper, 81,000 ounces silver, and 85,000 
ounces gold. The average value war, therefore, $31 per 
short ton. A smelting plant is already in existence at the 
mines, The present output is 120,000 tons ore annum, 
worth (presumably at present prices, which will decline) £6 
per ton, and costing only £3 per ton for mining, local, and 
freight charges. 'The profits on the present output are, 
therefore, equal to £360,000 P annum. The noteworth 
feature of this ore appears to be its high contenta of gold, 
, which is present in much larger quantity than in the copper 
ores of the famous Butte Mines at Montana. We hope this 
company may prove as successful as the prospectus would 
весте to indicate, and that some of the rich mattes obtained 
by smelting the ore from the Le Roi Mines may be electro- 
lytically refined by English firms in this country. 


Keely Redivivus.—Our contemporary, Electricity (New 


York), has a note in its issue for November 80th as fol- 
lows :—“ The Keely Motor Company directors held a brief 
session after attending the funeral of the inventor in Phil- 
adelphia on the 23rd ult., and adopted resolutions ex 

ing faith in the ultimate success of Keely’s alleged 
discovery, and suggesting that Thomas A. Edison, the 
electrical inventor, be invited to assist in completing the work.” 
Evidently Edison has honour in his own country. Another 
exchange says that Edison will be “ otherwise engaged.” 


evation is oor- . 


The Growth of Electric Power Tranamissiop.—A 


short but interesting article in the columns of our New York 


contemporary, the, Electrica] Engineer, ів devoted to showing 
what important advances have been made in the United 
States in the matter of electric power transmission, more 
especially since the introduction of the multipbase system and 
the induotion motor. Our contemporary says that it is hardly 


more than seven years ago that electrical manufaoturing 


firms firat tried to establish a special department for the 
application of electricity as a motive power for other pur- 
poses than traction, and that at first the results were not as 
encouraging as had been hoped, owing to the limitation of 
distance imposed by the use of direct current machinery and 


the unsuitability at that time of alternating current machinery 


for motive power work. It was іп 1898 that the first important 


multiphase transmission plant was installed, and since then 


the progress has been rapid and continuous, both for multi- 
phase and direct current plant. Our contemporary quotes 
some figures supplied to it by the General Electric Company, 
which will be interesting to oar readers, and says that this 
company established a mining and power department in 1889, 
but did only a moderate business in the first few years. In 
1892, however, power apparatus to the extent of 13,719 
horse- power was sold; in 1898 the company sold apparatus 
to the extent 18,762 horse-power; in 1894 of 42,379 horse- 
power; in 1895 of 46,727 horse-power; in 1896 of 75,000, 
and in 1897 the aggregate horse-power of the power apparatus 
sold by the General Electric Company amounted to 83,000. 
Altogether, ap to the end of January, 1897, the company 
had sold power apparatus to the extent of 279,587 horse- 
power, a total which undoubtedly shows how important 
a business has been developed in the United States, and 
which shonld serve as an incentive to our manufacturers to 
push this department of the applications of electricity more 
vigorously than they have done hitherto. 


direction is ly handiness and арк! isation. We would 
not eod Y 2A 


really do shine. Our contemporary finds that since the 
engineers are роса improved 
machinery. It would appear that much of the use of effete 


tools can be used to pay, they will be А 
The cause of our contemporary's remarks was the absence of 
English tools from the recent cycle trade exhibition. Many 
American tools are rapidly becoming more English in their 
solidity of build, and they are also well finished. In small 
tools American makers are icularly good, and we have 
nothing to com C Poe taai 
hand tools. We believe there is a daily opening field for 
these if some English firm would enter it on the American 
system of mara to quantity. Perhaps the present is 
hardly the time for advocating new departures when our 
shops are all so busy, bat the adage, “ When at posce prepare 
for war,” comes in well, and times will not always be so busy 
as they now are. | | 


Opening of the Eccles Electricity Works.—On Wed- 
nesday the municipal electricity works were publicly inaugu- 
rated by Alderman Kendall, the chairman of the Eleotricity 
Committee. At the dinner held in the evening, the chairman, 
Alderman Kendall, proposed the toasts, “ The Queen“ and 
“The Prince and Princess of Wales." Mr. Alderman Wilkin- 
воп proposed “ Тһе Army, Navy, and Reserve Foroes," and 
this was responded to by Captain Andrew. The Corporation 
of Ecles and the Electricity Works” was proposed by Mr. 
Alderman Higginbottom, and the Mayor (Dr. Hamilton) and 
the chairman responded in suitable terms. Mr. S. V. Olire- 
hugh acknowledged the toast “The Consulting Electrical 
Engineer, proposed by the Mayor. Messrs. Fawous and 
Browett replied for “ Тһе Contractors and the Electrical 
Industry,” Messrs. H. E imunds and О. Н. Wordingham for 
“The Visitors,” and Mr. H. Alabaster responded for The 
Press. We understand that the undertaking commences 
with the very satisfactory number of 45,000 lamps applied: for. 
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The. City Company and Competition.— We do not 
ropose at this moment to enter into the intricate and 
debatable question of electrio lighting competition, The 
entire matter will be rai Boon enough by the pro- 
mised debate in the forthcoming session of Parliament, in 
connection with the several large power schemes for which 
Bills are sought. We may then have occasion to refer to 
it at length. Just now, however, we cannot overlook the 
state of affairs which exists in London, and icularly ав 
regards the area supplied by the City of London Company. 
Several electricity supply companies are anxious to get 
powers to compete with the City Company on its own ground, 
and the Court of Common Council has informed them that 
they have not the power to consent to such competition being 
introduced, the terms arranged in the original agreement 
with the City Company being presumably responsible 
for this. The intending competitors ure, however, 
seemingly determined to have the matter thresked out 
‘before the Board of Trade or a Parliamentary Committee, 
for they are, as will have been seen from our list of 
the notices of applications, continuing their applica- 
,tions for provisional orders for the City district. 
One of the companies — the Charing Oross and Strand 
Electricity Supply Oompany—who have, we believe, given 
a fair measure of attention to the wants of their consumers, 
have recently been displaying considerable energy by getting 
ratepayers and others to sign a memorial in favour of their 
proposal to compete with the City Company. А copy of this 
memorial, with the names of 5,000 ratepayers and others 
who have signed it, is before us. It is, of course, a bulky 
thing, and seems to show that the dissstisfaction with the 
existing electrio lighting service is widespread. The list 
includes a large number of the principal bankers, insurance 
societies, and owners of property. The points set out in the 
memorial are that mouopoly is a bad thing, that the rates 
are excessive, that the Charing Oroes Corporation gives a 
more economical, steady, and efficient service, that the low 
tension system is safer, ahd that it is the best adapted for 
arc lighting and motive 5 We should not be 
surprised to hear that a good proportion of those whose 
names are attached to this memorial, signed it purely and 
simply because they thought that the City Company would 
shake itself together and supply a more satisfactory light at 
a lower rate. As to whether they have considered the 
merits and demerits of competition in such a matter as 
electric lighting, well, we have our doubts. However, that 
is not the point. The memorial gives evidence of the 
feelings of the public toward the Bankside Company. The 
company has had the matter in its own hands for a long 
time, but has failed to find a remedy. It now finds itself 
confronted with the Court of Common Oouncil, the City 
public, and companies who are anxions to come to the 
assistance of the consumer. 


The Brush Malti-Cireuit Are Machine, — The 
Electrical World says that patents Nos. 618,880, 613,881 
and 618,882, issued November 8th, 1898, to Mr. C. M. 
Green and assigned to the General Electric Company, cover 
the principles and details of the multi-circnit arrangement 
of the Brush constant-current aro machines. "This arrange- 
ment, which is now well known to central station men, con- 
-Bista of a division of the external load into two or more parts, 
these parts being separately connected in between the several 
geotions of the commutator. The arrangement is such that 
all parta of the load and of the machine windings are in series, 
the circuit being first through one section of the armature 
windings, then out and through one section of the load, 
back and through the next section of the armature 
windings, then through the next section of the load, &c., 
acoording to the number of circuits, and finally back to the 
starting point. Thus, іп a 160-light four-circuit machine, 
for example, the potential rises about 2,000 volts on one 
section of the machine, falla again to its original value in 
one section of the load and rises again, so that the maximum 
difference of potential between any two points of the circuit 
is only 2,000 volts, instead of the 8,000 that would be obtained 
without this arrangement. This gives a great reduction of 
the breaking-down stress on the insulation under ordinary 
circumstances, but gives practically the full voltage of the 
machine across any accidental opening in the circuit. 


чы — 


— 


Driving Ropes.—A note in the Engineering Times states 
that in an experiment with different ropes, equal lengths of 1 
inch rope, fixed опе end to a spring balance, and passed over 
a 26 V-groove pulley, running at 54 revolutions per minute, 
gave the following results, the loose end having a weight of 
7 Ibs. to help the grip:—Manila, 186 lbs.; Italian hemp, 
140 lbs; cotton, 146 lbs.; paper, 502 lbs. At the same 
peripheral velocity, with a pulley of 54 inches diameter, 
cotton pulled 500 lbs., the smaller pulley being clearly un- 
desirably small, and the ropes being insufficiently flexible to 
bed properly in the grooves. No information is given as to 
what а paper rope is, Paper is а term of very loose applica- 
tion, and one which is apt to be used for effect. We 
eome fibrous cemented compound is meant. The same writer 
discusses the question of three or four strand ropes, but we 


thought this had passed beyond the realms of controversy, 


and been settled entirely in favour of the three-stranded 
rope, which cannot pull out of shape in the way a four- strand 
rope will do. | 


Meldrum's Steam Separator.—In a new separator, 
introduced by Messra. Meldrum Bros., the steam pipe con- 
tinues past the separator in the same direction as it entered. 
It consists of an enlargement in the pipe into which the 
steam enters and out of which it flows by a pipe projecting 
inwarde, but the open end of which is covered by a cone. 
This cone is placed wag with point towards the incom- 
ing steam. The point of the cone is open and allows the 
central portion of the steam current to pass straight forward. 
The outer portion is de fl-oted hy the cone, which allows the 
water to proceed by inertia towards the dead end while the 
steam doubles round the base of the cone and gets into the 
outlet pipe. The idea is based on the well-known greater 
dryness of the core of the stream in the pipe, only the 
wetter outside portion being separated. The collected water 
is drained off in the usual way. The instrument is variously 
constructed on the above general lines, and is applied also 
as an antiprimer inside steam boilers. The apparatus is 
simple, and should be effective. It does not err on the side 


of complication, but has simply one sharp revergal of flow, 


which is all that is required if properly 


The Borough Polytechnic Institute.—By way of 
recognising to some extent the eminent services rendered by 
the chairman, Mr. Edric Bayley, to this Institute, and as a 
mark of appreciation for his liberal contribution of £2,000 
to the building fand, the governing body has decided to call 
the new range of building comprising the School of C.okery, 
the Physica Laboratory, and Physics Lecture Theatre, by 
his name, and these schools will accordingly be named “ The 
Edric Bayley Schools.” The formal opening of this 
important addition to the Polytechnic buildings, as well as of 
the new Gymnasium, took place on the 1st inst. 


Electrical Stage Machinery at Drury Lane Theatre. 
—The first section of the electrical stage applianoes at the 
Theatre Royal, Drury Lane, designed by Mr. Edwin O. 
Sachs, was completed on Tuesday. The area of the stage, 
movable by mechanical power, now exceeds 1,100 square feet. 
Mr. Sachs's installation primarily comprises a series of large 
* bridges,” with the aid of which the finest terraces can be 
formed in a few seconds, or the deepest caves arranged for 
underneath the stage by simply pressing a button. Whole 
воепев, says the Times, can be rapidly raised or lowered and 
transformations made with the greatest ease. The introduo- 
tion of modern mechanism on these lines will open an entirely 
new era in the mounting of plays. 


The Royal Society —Among the papers down for 
reading yesterday afternoon were the following :—Prof. 
Dewar, F. R. S., (1) “ Application of Liquid Hydrogen to the 
Production of High Vacus, and their Spectroscopic Examina- 
tion.“ (2) “The Boiling Point of Liquid Hydrogen Under 
Reduced Pressure." Prof. O. Masson, “ Ionic Velocities.” 
Prof. Ramsay, F.R.S., “ Note on the Densities of Atmospheric 
Nitrogen, Pure Nitrogen, and Argon.” Prof. Ramsay, 
F. R. S., and Dr. Travers, The Preparation and Some of the 
Properties of Pare Argon.” Mr. C. E.S. Phillips, “The Action 
of Magnetised Electrodes ороп Electrical Discharge Pheno- 
mena in Rarcfied Gases.” Preliminary note, 
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London Smoke and its Cure—Mr. Alfred Davis 
writes to the Pall Mall Gazette on this subject in the 
following terms :— 

I read with much interest the account of a meeting convened by 
Bir W. B. Richmond, R. A., in reference to the smoke nuisance. The 
newly formed committee deserve the thanks of every citisen in their 
effort to abate the nuisance; and no doubt their example will be 
3 up in шын large елны дн it appari to RM пау 

ght go further than a o. 
to insist on the abatement of W it may be found to 
exist; but would not their hands be greatly strengthened if they 
could at the same time suggest the remedy? To my mind there can 
only ba two remedies: — 


1. The 5 use of smokeless ooal; and this, for obvious 
commercia! reasons, is impracticable. 

2. The adoption of an effective smoke consumer. . 

Sach consumers do exist, but although а good deal of m 


oney bas 
been t (especially in the North) in finding one really effective, it 


spen: 
is only recently that an invention bas been made which combines 
cheapness with efficiency. 

I bave had the opportunity of examining this invention within the 
last fortnight. $ consists simply of the application of the 
incandescent principle to asbestos blocks placed behind the bridge of 
the furnace, thereby consuming entirely the gases given off by the 
burning coal in front of the bridge, and not only destroying all smoke, 
but also securing a great economy in the amount of coal consumed. 
As it ean be fitted to almost any boiler at a very nominal cost, there 
cannot be any further excuse for smoky chimneys in factories. 


Electric Haulage on Canals and Rivers.—A company 
has just been formed in Brursele, with a capital of £60.000, 
to be known as La Compagnie Générale de Traction Elec- 
trique sur Les Voies Navigables, to acquire and exploit the 
patents of Mere, D:néfle, Gaillot & P- pot, relating to а 
system of electric haulage on canals and rivers. 


Leetures.—At the next meeting of the Royal Institute of 
British Architects, the following lectnres will be delivered 
and discussed :—“ The Application of Electrical Power to 
Practical Purposes in Building.“ by Н. R. J. Baretall, 
M. Inst. O. E. “Some Practical Hints on the Production and 
Use of Electricity for Lighting Country Houses,” by Bernard 
M. Drake, M.I.E.E. The proceedings will be printed in full 
in the Journal of the Institute. 


Scholarship.—On the nomination of the council of 
University College, the David Salomons scholarship, granted 
by the Institution of Electrical Engineers, has been awarded 
to Mr. H. J. Tomlinson, a student in the Pender Electrical 
Laboratory of University College, London. 


Appointment Vacant.—The Carlisle Corporation wants 
an assistant electrical engineer at £180 per annum. See our 
“ Official Notices” this week. 


Royal Institution.—A mong the list of lecture arrange- 
ments before Easter are :—The Right Hon. Lord Rayleigh, 
seven lectures on Тһе Mechanical Properties of Bodies.” 
The Friday evening meetings will begin on January 20th, 
when 8 discourse will be delivered by Prof. Dewar on 
“Liquid Hydrogen.” 


Appointment.—Mr. M Elroy has been Шо Eecre- 
tary of the Tramways Department of the Manchester 
Corporation at a salary of £300 per annum. 


Electricity in Japan.—So far as electrica] science is 
concerned, Japan is as modern as she has long been in 
technical instruction. In 1896 (say Industries and Iron) 
there were 20,000 kilometres of telegraph lines and 1,122 
telegraph offices, the number of m 8 sent being 
22,500,000. There were 870 kilometres of telephone lines, 
In Tokio are five central stations and 40,000 lamps; also 
two companies producing current for traction pur : 
they produce about 80,000 Н.Р, and transmit to a distarce 
of 55 to 60 kilometres. | 


Fatality.—On 7ch inst. a coroner's jary at Manchester 
returned а verdict of “ Accidental death " in the case of Wm. 
Orr, an electrical engineer's linesman, who, while employed 
fixing the overhead trolley wire at Ashton for the electric 
tramwaye, fell to the ground through the breaking of the 
wire, org received injuries to which he subsequently suc- 
cum Ded, | | 


NEW COMPANIES REGISTERED. 


! 
Ea 


Land and Water Electric Power Syndicate, Limited 
(50,806).—This company was registered on December 6th, with 
а capital of £10,000 in £1 shares, to acquire the business carried 
on at Bel Pie Island, Twickenham, under the style оё“ Kerbey Bowen,” 
to adopt two undescribed agreements, and to carry on the business 
of launch, boat, yacht, and shipbuilders, dock and slip owners, 

suppliers of electricity, &o. The first 
subscribers ( with one share) are:—A. A. Cooper, 200, B 
Road, East Dalwich, S. E., clerk; E. R. Baines, 47, Boswell Road, 
Thornton Heath, clerk; I. H. Campion, 8, Marlborough Road. Lee, 


B.E., clerk; F. B. Conyard, 151, Carlton Road, Gospel Oak, N W., 


clerk; B. B Saunders, accountant, and T. Н. Greenwood, student, 
Bash Lane House, Oannon Street, E.O. ; K. Bowen, Palace Chambers, 


Westminster, engineer. The number of directors is not to be less 


than two nor more than seven; the subscribers are to appoint the 
first ; qualification, £250; remuneration, £30 each per annum for the 
first year, and afterwards 10 per cent. of the net profits divisible, pro- 
vided 10 per cent. per annum is naid. | 


Dowsing Radiant Heat Company, Limited (59,842). 
—Tbis company was ragistered on December 8th, with a capital of 
£12,000 in £1 shares, toacquire, own and work certain patente, inven- 
tions, and concessions relating to heating and lighting by electricity 
for hygienic, therapeutic, and general purposes. The first subscribers 
чар with one share) are:— William Oonolly, gentleman, and Mes. 

isabeth E. Conolly, Buckburst, Redhul; Arthur О. Newstead, 

ntlemap, and Mrs Christina J Newstead, Bromley, Kent; 
rbert J. Dowsing, 24, Badge Row, E. O., elect ical engineer; 
Frederick W. G. О nolly, Botolph House, Eas'cheap, E O., clerk; 
Mrs. Louisa Dowsing, Uxbridge House, Ealing, W. The first 
directors are Wm. Oonolly, Arthur О. Newstead, aud Herbert J. 
Dowsing ; remuneration, 100 uineas each per annum and 10 per 
car “oe net protite, divisible. Registered office, 24, Budge 
ow, I. O. | 


Anti-Vibration Incandescent Lighting Company, 
Limited (59,857).—Tbis company was registered on December 9:h, 
with a capital of £25,000 in £1 shares, to acquire and take over the 
businesses of the Anti-Vibration Incandescent Lighting Company, 
Limited, and the Acme Unbreakable Chimney Company, Limited, 
and to carry on the business of gas and mechanical engineers, elec- 
tricians, plumbers, gas and electrical fitting manufacturers, ёс. The 
first subscribers (each with one share) аге: — m. Spinks, Ardleigh, 
Horsforth, civil engineer; Lewis Notley, Spsn Lane, Kirkstall, engi- 
Deer; Thomas R Sanders, Lindenhurst, Halifax, gentleman ; Thomas 
R dman, The Priory, Bolton, Bradford, engineer; George E. 
Rawnsley, Badford, solicitor; Ge E. Po-kett, Harri«mith, 
Orange Free State, teacher; Thomas Orowther, Fern Bank Drive, 
Bingl-y, draper. The number of directors is not to be less than three 
пог more than өстер ; the eu ecribers are to app int the first; qu di- 
flontion, £1,000; remuneration as fixed by the company. Registered 
ofise, 12 and 14, Westgate Arcade, B.adford. 


Canadian, British Columbian and Dawson City 
Telegraph Company, Limited (59,864).—This company was 
registered on December 9tb, witn a mias of £300,000 іа £5 shares, 
to a quire all or any of the shares, debentures, or other securities, of 
the Dawson City and Victoria Telegraph Company, Limited 3 
porated in Canada), and to construct, build, lay, equip, maintain and 
сретне а telegraph line from Victorias, British Columbia, to Dawson 

- The first subscribers (each with one share) are:— George Т. 
Tilbury, 215, Piccadilly, W., clerk ; Frederick W. Phipp, 20, Grosvenor 


Park, Oamberwell, secretary ; Obarles A. Goffin, Minehead, Ousele 
Road 


„ Balham, secre : Geo. E. Oripps, 106, Oambridge Road, 
Kubar, clerk ; Cecil R. Sims, 4, Elm Grove, Oricklewood, journalist; 
Wm. Young, 8, New Street Square, E. O., secretary; Miss Florence 
К. Smith, 70, Brook Green, Kensington, W. The number of directors 
is not to be lees th.n three nor more than seven; the subscribers are 
to appoint the first; qualification, £500; remuneration, £350 each 
per annum, and £450 for the chairman. | 


CITY NOTES. 


NEW ISSUES. 


The Canadian, British Columbian, and Dawson 
City Telegraph Company, Limited. 


Tun company, which has been incorporated with а capital of 
£300,000, offered this week an issue at £95 of £225,000 5 per cent. 
first mortgage debenture stock. The objects of the company are to 
construct and work telegraph lines from the city of Victoria, in the 
Province of British Columbia, by the most feasible route to Dawson 
City, on the Yukon River, in the North West Territories. Appa- 
rentiy the total distance to be traversed by the telegraph is 1,400 
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miles, and we may fairly assume that more than ordinary difficulties 
will be met in constructing this line. 

The ordinary share capital is not offered for subscription, so that 
ihe working capital is practically the debenture issue. If names of 
prominent. political men are of value in such a concarn, then we must 
confess that the board is an uncommonly strong one, for it includes 
a Canadian ex-premier, a Columbia ex-postmaster-general, and the 
mayor of Banbury. It is a notable fact that the resident engineer 
who will be responsible for the work is a late State mining engineer 
of the Transvaal, but it is doubtful how far in mining will 


be useful in laying out a telegraph system. А cheerful spirit of 


optimism pervades the whole of the prospectus, and it is especially 
exemplified in the estimate of profits, It is assumed that Dawson 
City will send off per diem 200 telegrams, averaging 10 words apiece 
and costing the sender £2 10s. No doubt a telegraph service will be 
much appreciated in Dawson City, but we cannot seriously entertain 
the idea that it has so developed as to require to send off 60,000 tele- 
grams а year. Moreover, in the face of a tariff of 5s. per word, it 
is extremely unlikely that telegrams will average 10 words per 
message. Codes and cyphers will cover most communications in the 
English language, and we think after a year's work the directors will 
be inclined to acoept tho truth of this statement. 


In our advertisement pages will be found a copy of the prospectus 
of Edmundsons’ Electricity Oorporation, inviting subscriptions for 
£76,000 43 per cent. first mortgage debentures. The issue needs no 
commendation, for the excellent work upon which this Corporation 
is engaged is well known to our readers. 


The Clayton Enginecring and Electrical Construction 

Company, Limited. | 
Tus company bas been formed with a share capital of £40,000, 
divided into 20,000 £1 preferenoe sbares and 20,000 £1 ordinary 
shares, and 400 debentures of £50 each. The company is to acquire 
the well-known works of the Olayton Foundry Company, Limited, at 
Clayton, near Manchester, where an apparently progressively pro- 
fitable business bas been conducted since 1888. The present issue 
consists of 15,000 ordinary shares, 15,000 preference shares, and 300 
debentures. 


West India and Panama Telegraph Company, 
Limited. 


TEX ordinary = meeting of this company was held at Winchester 
House on Wednesday, Mr. William Andrews presiding. The chair- 
man said the delay in holding the meeting was on account of warlike 
operations, and the irr ty of mails. The increaee in the revenue 
was £1,400, but the accounts were not final. Reduction of tariffs and 
diversion of messages had resulted in discrepancies and inaccuracies. 
The first few months showed & loss consequent on the reduction of 
tariff they bad to make, but subsequently this decrease was turned 
into an increase of revenue on account of the operations of the war. 
The receipts subject to correction still showed considerable augmen- 
tation, and after every allowance had been made on acoount of 
exchange and rebates, the result would be eminently satisfactory to 
the sbareholders. They had been working under unexampled 
difficulties, and the company could take some credit that the lines 
had been kept going. It was particularly gratifying that the 
company should be enabled to work well at such an important inter- 
national juncture when so much depended upon the oelerity of com- 
munications. Referring to the present half year, the new cables had 
к 5 ip^ the осом 5 раа e Bt. Lukes, 
an greatly strengt the company's duplicate system. 
Alluding to the disastrous visitation which the West Indies had 
suffered from, the company had voted 250 guineas towards the relief 
of the sufferers, and bad also sent meseages referring to the relief 
fund free, and this bad contributed very much to facilitate relief. 
The chairman anticipated tbat tbey would be fairly treated by the 
American Government. After some discussion the accounts were 


The Direct West India Cable Company, Limited. 


Твв ordinary meeting of this company was held at the offices of the 
oompany, when the following report was submitted :— 

“ The company’s cables were successfully completed and opened 
to the public on January 31st last. The Jamaica Government have 
paseed a law granting to the company a subsidy of £2,000 a year for 
five years, and the Turk’s Island Government have agreed to give 
£120 per annum for a similar od. The revenue account shows a 
credit balance of £15,045 8s. 7d., of which £10,490 12s. 10d. has been 
appo to the discharge of all expenses incurred prior to the opening 
of the cable for traffic, including the discount at which the debentures 
were issued (£6,000), leaving available £4,554 16s. Od. It is pro- 
posed to pay a dividend for the half-year to June 30th at the rate of 
5 per cent. per annum, which will absorb £750, leaving £3,804 
15s. 9d. to be carried forward. A Stock Exchange quotation has 
been obtained for the debentures. Mr. Geo. G. Ward and Mr. Fred. 
Ward have been elected to seats at the board of the company." · 

After the chairman’s remarks tbe report and accounts were adopted 


The Halifax and Bermudas Cable Cempany, 
Limited, | 

TI annual general meeting of this company was held at the offices of 
the company on Wednesday last, when the following report was 
submitted :—' The delay in presenting the ts is due to the 
pressure arising from the accession of business during the Spanish- 
American war. Since the last report the company oon with 
the British Treasury to lay а cable to connect Bermuda with Jamaica, 
vió Turk's Islands, and the Direct West India Cable Company, 
Limited, was formed to undertake the work. The con was 
signed on August 2nd, 1897, and the cable was opened for traffic on 
January 31st, 1898. The extension greatly improves the position of 
your company by giving it through traffic. The receipts in the past 

ear were £10,154 7s. 4d., as compared with £3,742 8s. 4d. in 1896-7. 

is increase is due to the opening of the Jamaica cable, and ta 

the interruptions of other routes during the Spanish-American war. 
The net result is a profit of £6,655 Os. 8d., as compared with 
£951 15s. 11d., an increase of £5,703 45. 9d. It is p to make 
a distribation of profits for the year by declaring a dividend of 5 
cent., amounting to £2,500. leaving £4,155 Os. 8d. to be carried 
ward. Offers for the sale of debentures to the trustees were invited 
in December and June last, and £4,989 7s. 6d. was paid for £5,100 of 
debentures, which amount has been written off capital 
A Stock Exchange quotation has been obtained for the debentures.” 
After the had referred to the principal features of the 
accounts, the report was unanimously adopted. 


Sheffield Electric Light and Power „oompany, 
Limited.—An extraordinary of the ot 
the above company has been called, to take tho first steps towards the 
winding up of the company before the completion of the purchase by 
the Corporation. The sale of the undertaking to the has 
now been confirmed by Act of Parliament, and the company expect 
tuk the pate will he complied vary showy de tal ot te 
tion paying £218 for every capital properly 
by thecompany. The dividend authorised by the agreement between 
the company and the Corporation is at the rate of 10 per cent. for the 
year, and a resolution will be submitted declaring that dividend ‘for 
the year ending December 31st. A special resolution will be sub- 
mitted at the same meeting for the voluntary winding up of the 
company. | 


Stock Exchange Notices.—Applications have been made 
to the Stock Exchange Committee to appoint a special settling day 
in and to grant a quotation to:—Folkestone Electric Sapply Com- 
pany, Limited—10,000 ordinary shares of £5 each; and to the 

ollowing securities to be quoted in the Official List :—British 
Aluminium Company, Limited —16,000 7 per cent. cumulative 

ence shares of £10 each, fully paid; London Electric Supply 
сеи Limited—£100,000 4 per cent. first mortgage debenture 
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TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad or cur це receipts for tbe week 
СЕ December 10th, 1898, were 4 1d.; to date, 
987 Зв. Lid. 


The Bradford City Tramways.—Week ending December llth, 1898, miles of 
track open, road mileage, 472; car miles run, 5,828; number of cars, 
16. Receipts, £247 88.; total receipts to date, £4,682 4s. 

The Bristol Tramways and Company, Limited.—The receipts for the 


week ending December 9th, 1898, were ‘Ga, 108.; corresponding 
period, 1807, £2,256 6s. 1d. ; inorease, £802 2s. 9d. 


The City and South London Railway Company.—The for the week end- 
December llth, 1898, were £1,117; week ending ber 12th, 1887, 
corresponding 


81,101; increase, 216; ie тесе та for half-year, 1898, £28,764; 
period, 1897, 222,962; increase, £772. Miles open, 8j. 


The Dover Corporation Blectrio ADMIN тә 
110 December 10th, 1898, were £142 9s. ; week ending December 
lith. ‚ £81 15s. 8d.; increase, £60 188. 9d.; total 
£8,069 11s. 7d. Miles of track open week ending Deoember 10th, 1898, 8; 
ча епоси December 11th, nding December 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, December 9th, 1898, were as follows:—D. U. T. Co., horse 
£92,180 15s. 6d.; ditto, electrio cars, £560; D. В. D. Co., electrio cars, 
£652 18s. 8d.; total, £8,893 88. 9d; corresponding week last year—D. U. T. 
Co., horse cars, £2568 168. lld.; ditto, electric cars, £108 9s. "7d.; 
D. B. D. Co., electric cars, £887 6s. 8d.; total, £3,064 18s, 9d.; increase, 
£998 15s. 7d.; aggregate to date, £91,948 За. "7d. ; to date last 
year, £85,210 18s. 54.; increase to date, £6,732 1 ^. Worked :—The 
mileage open is 16 miles electrically, 28 miles by horses, as against ll 
mie electrically, and 81 miles by horses, for the corresponding period 
ast year. 


The Halifax Corporation Tramways. — The receipts for the week ending 
December 7th, 1898, were £236; total receipts to date, 1898, from June 29th, 
1898, 20097 Miles of track open, 84. Car miles run, 4,054 Number of 
cars, 10. | 

The Live 1 Overhead Railway Company.—The receipts for tbe week ending 
December 11th, 1898, amounted to £1,383; oorresponding week last year, 
61,296 ; inorease, £87. 

The South Staffordshire Tramways Company.—The receipts for the week en 
December 9th, 1898, were £599 17s. 4d. ; week ending December 10th, 1897, 
2010 975 me aggregate receipts for 49 weeks, £80,949 18s. 8d.; last year, 

80, 8. 4d. 


The Western and Brasilian Telegraph Com Limited. —Tbe receipts for 
the week ending December 9th, Tegs, after dedusting 17 oen. of the 
gross receipts payable to the London Piatino- Кесарь Com. 
pany, Limited, were 42,078, | 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


Stock 
Present or Dividends for | Closing Closing apn E 
Issue. NAME, Share. the last three years. 8 — 14th. "Des. Mt, 
1806. | 1896. | 1897. 
127, 4001 African Direct Telegraph, 4 % Debs. " 100 4 | ... . 101 —105 {101 —106 101 5 
25,000 | Amason Telegraph, shares ds 10 | ... kie T 8— 4 8— 4 eo - 
125,000 Do. do. 5% Debs. Red. .. | 100; ... E . | 92 — 96 92 — 96 саа 
906,500! Anglo-American Telegraph bp ... Stock 2 98/22 18s| 8 64 — 67 64 — 67 647 .. 
8,047,220 Do. do. 60 Ф Pref. . Stock f 18325 68 6 ир! 115 —116 1158 | 1143 
8,047, 20 do. Deferred. . оок ... |. 161— 1 164— 17 16280 163 
180,000 | Brasilian Submarine Telegraph Ж n. æ | 10,7 7 17% | 154— 151 | 154— 153 15, 153 
75,0001 0. do. 5 Y Debs. 2nd series, 1900 ... | 100 | 5 .. 111 —115 111 —116 - - 
44,000 | Chili Telephone, Nos. 1 to 44,000... 88 ee oe 5 4 4 4 21— 3} 2#— 3} e ses 
10,000,0006; Commercial Cable js jas ET 895 . 4100 | 7 8 8 180 —190 |180 —190 O 
918,297 Do. do. Sterling 500 year 4 Y Deb. Stock Red. Stock .. 1104 —106 |104 —106 1064 | 1061 
224,860 | Consolidated Telephone ction and Manufacturing | 10/- | 14 2 к &— № Jg— T fia 
16,000 Cube Telegraph eee T) soo eee оог 10 8 8 7 7 10 — 11 xd 10 — 11 10} ose 
6,000 К 10% Prein. 10 10 J 10 J |10 164— 174xd| 164— 174 К и 
12,981 Direct Spanish Telegraph eee eee 5 4 4 4 4 TIT 6 4 — 5 eee [III 
6,000 Do. do. 10 < У Cum. Pref. 852 5 10 10 10 10 — 11 10 — 11 i T 
80,000 Do. do. 44 95 Debs., Nos: 1 to 6,000 .. 50 | 44 ^ 4% 105 —108% |105 —108% | ... | ... 
60,7101 Direct United States Cable ‚| 20 | 23 .4. | l14— 12 11— 12 112| 118 
120,000 | Direct West India Cable, 44 % Reg. Deb. iei us 100 x P .. 1103 —106 |103 —106 ^ ТА 
4,000,000 | Eastern Telegraph, Ord. Stock . — vis Stock To 172 —177 172 —177 176 | 1734 
1,295,000 ро. 84% Pref. Stock 2 1.100 1: а is 104 —107 104 —107 1052 | 104 
600,000 Do. Prov. Certs., 50 % 2 55 54 — 57 54 — 57 Бри M 
89,900 Do. : Debs., ЖЫР Ааны, 1899 .. 100 | & 5 5 101 —104 101 —104 vss wee 
1,432, 26 Do. Mort. ‘Deb. . Stock 4 95 |.4 4% 124 —128 |124 —128 | 125 | 124 
260,000 кык EX Austra мів, T China Telegraph 10 7 7 7 17j— 1573 | 174— 177 172 174 
T . us u eb., 1900, red. ann. ЕЕ КЕ 
16 „reg. 1—1,040, 8,976 4,826. | 100 8 $,|59,|5 % 101 —105 101 —105 "uw 
64,400 Do. do. Bearer, 1000-38900 н 100 | 5 Ф 5 Ф 5 $ 102 —106 102 —105 1028 | ... 
820,000: * 8 8 N Stock 4 4 4 125 —129 |125 —129 126 ^ 
aa an ut can Tel h, 5 ^ Mort. Deb z 
35,100 1900 red. ann. Telegraph, os. 1 to 2,343. || 100 5%|5%| : 101 —105 |101 —106 vi 
46,500 Do. 25 do. to bearer, 2,844 to 5, 100 | 6 5 .. (102 —105 |102 —106 T s 
300,000 n 4% Mort. Debs., Nos. 1 to 8,000, red. 1909 | 100 | 4 4 .. 103 —106 |103 —106 1029 M 
200,000! 4% Reg. Mt. Debs. ee Bub. )1- 1—8,000 | 25 | 4 4 .. [108 —106% |108 —106 103} | ... 
180,227 lobe T. Telegraph an Trust .. "fe „ | 10 | 46% | 44125 | 4425, | 124— 127 | 123-1 124 | 12i 
3 29 do. E ч в% Prei. 10 0 is 6 164— A 1 D: 17 | 163 
? Great K. orthern 0 О eee 10 1 10 284— — eee "TT 
150,000ї Do. do. Pao. o med Debs. ... | 100 | 5 5 5 100 —108 |100 —108 T Иб 
97,800 | Halifax & Bermuda Cable, 44%, 1st. Mt.Dbs., w'n.1-1,200,rd.| 100 | ... |... | .. 101 —104 [|101 —104 бе JD tans 
17,000 | Indo-European Tel es . 25 |10 10 10 54 — 57 54 —57 а. ni 
100, 000 London Platino-Brasilian Telegraph, 6 y 4 Debs. .. ... | 100 | 6 6 6 109 —112 100 —112 к sas 
484,597 | National Telephone, 1 to 484,507 6.4585 | 54% 6 51— 5} 52 58 
15,000 Do. 6 J Cum. Ist Pref. .. m" н 10 | 6 6 6 12 — 14 12 — 14 188 is 
15,000 Do. 6 V Cum. 2nd Pref. ... à 10 | 6 6 6 12 — 14 12 — 14 ded е 
250,000 по, 5 V Non-cum. 8rd Pref., 1 to 250,000 | 5 | 5 5 5 b1— 8 5 brg) ... 
1,820,471 a Deb. Btock Red. Stock 84 34 34 100—103 |100 —108 10: 102 
171,504 | Oriental Telephone and f lec., Nos. 1 to 171,504, fully paid 115 5 5 1— 3 1— 2 BI se 
100, 0001 Pacific and European Tel., 4 Y Guar. N 1 to 1,000... | 100 | 4 4 4 106 —108 105 —108 T oe 
11,839 Reuter’s eee ee eee eee eee 8 5 6 5 7 T 8 7 =" 8 eee eee 
8,381 Submarine Cables Trust et б sae m ... |Oert.| ... s .. 1184 —139 |134 —139 139 dá 
58,000 | United River Plate Telephone € vis Tm 5 4 5 6 43 zi 
161, 56 ро. до. Debs. eo ТГ eee Stock 5 eee eee 104 —107 104 —107 106] eee 
300,000i| West African Telegraph, 5 Y 8 100 5 5 % 5 % 90 —102 90 —102 bs «és 
80,008 | West оч America, Nos. 1—90, 000 and 58 ,001-—-58,008 24 | ... is os i $ i {$ 895 sa 
150,000 Do. do. 4% Debs., 1—1 ,500 gua. by Bras. Sub. Tel. | 100 | ... ped . |108 —106 |108 —106 iia si 
64,260 | Western and Brasilian Telegraph vis 788 „% „„ 158 2 84 12}— 13$xd| 121— 1 s - 
88,129 Do. do. do. 5 y 4 Pref. Ord oe ee 7 5 & 5 8 — xd 8 * one [III 
88,129 Do. do. do. Def Ord. ° eee 7 1 i 4 — 4 — ese eee 
880,531 до. do. 4% Deb. Stock Red. ... |8 EM 107 —110  |107 —110 107 к 
88,821 | West Indis and Panama Telegraph Bi l0 . 10 1$ 1 $% | l— 18 | H— ц 143 14 
84,563 do. do. 6 % Cum. 1st Pref. ... 10 6 6 6 9j— 10 91— 104 | 106 9i 
660 Do. do. do. 6 Y Cum. 2nd Pref. . 10 | 6 6 6 7— 9 7— 9 dis m 
80,0007 Do. do. do. 5 Y Debs., Nos. 1 to 1, 800 | 100 | 6 5 5 106 —100 |106 —109 ЕУ ove 
158, 100 Western Union of U.S. Telegraph, 6 % Bter. Bonds 100 | 6 6 6 98 —108 98 —108 ee 
ELECTRICITY SUPPLY COMPANIES. | 
80,000 | Oharing Cross and Strand Electricity Suppl 5 5 * 6 * 7 Ф n- 124 111— 123 iis vss 
20,000 Do. do. do. do. P i 9, Cum. 5 "i 6 — 6; ice sii 
84,000 |*Ohelses Electricity Supply, Ord., 5 5 8 6 8 — 9 8 — 8i| .. 
60,000 Do. do. do. 4 Deb. Stock Red.... Stock 4h 4 44% |114 —116 |116 —117 - $us 
50,000 | City of London Electrio Lighting, aa ..| 10/65 7 10 244— 254 | 24 — 25 25 241 
10,000 Ord. Nos. 90,001 to 100,000 ... és] 10 Я e | 24 — 25 or as 
40,000 Do. 6 Ф Cum. Pref., 1 to 40, 00 10 | 6 6 $ 6 1 1 1 1 163 | 16 
400,000 Do. 65% Deb. Stock, Bori (iss. ot £116) all paid — |6 5 5 127 — 182 127 —182 T Не 
80,000 | County of Lond. & Brush Prov. Elec. Ltg —80,000 | 10 ae nù | nil |] 13} 121— 1 ihi 
10,000 Do. do. do. Nos. 80,001 1 70 40,000 28 id. | 10| ... is. . |10— 11 10 — 11 bon 
20,000 Do. do. do. 6 9) Pref., 46,001 —00,000 10 6 16% 6 144— 164 | 14j— 15} i 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 5 .. b 5 — 5 — 858 
15,661 | House- to- House Electric Light Supply, Ord., 101 to 15 701 5 4 94 — oes 9 — 10 970 -e 
12,000 Do. 79€, Cum. Pref... | 5 7 K 17917 1 9)1— 103 91 . 
110,000 London Electric Supply Corporation, Limited, Ord. ise 8| .. "T" ss 31— 4 81— 3i : see 
48,060 6% Pref. 5 eee ove one 6 — 64 6 — 64, TT 
62,400 *Mekropolitan Electio Зар M 101 to 62,500 10 |4 5 6 17—18 |174— 18h | 174 162 
220, Do. iret Mortgage Debenture Stock | ... 4) 4h 44% 117 —121 117 —121 А 
6,452 | Notting Hill Electric Lighting Mg 10 | 2 4 6 16 — 17 164— 174 17 10$ 
81,980 St. James's and Pall Mall Electrno Laght, Ura 5 | 734% 103 [14 17 — 18 16 — 17 174 | 16} 
20,000 Do. do. 1 Pref., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 9$ 94 
50,000 ро. до. Deb. Stock Red., |Stock| ... — |4 105 —108 |105 —108 е sid 
65, 000 | South London Electricity Supply, Ord., £8 paid ... 5 2j— 8 2j— 84 or iss 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000 5'79,|99, 12 Y 16 — 17 |16 — 17 163 | 15j, 
* Subject to Founder's Shares. t Quotations on тү ns Stock Exchange. 
U otherwise stated all shares are erred share warran V 
N Dividends marked Melde т оО чур үч ons TRE A tbe NOM Ded firs$ peri 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Btock Business done 
Presens NAMB, 9 Re ш for quotation Quotation during week 
e. rapa e three yoars. th. . 14th. Dec. Lith, 1808 
1895. | 1896. | 1897. Highest.| Lowest. 
60,000 Aluminium A shares, Nos. 1—60,000 ... ae R E sa dos "€ 31— 381 31— 3 8j 
90,000 Do. 44 95 1st Mort. Deb. Stock Red. m S. Stock ag .. | 94 —100 94 —100 „ 
80,000 Pritisk xd ыы En a ael I0 Ga -— *. 16 — 17 16 — 17 jg T 
. Do 0. 6 Cum. 80, ,001—40, 000 
10,000 NT at £2 10s. prem. all pd.) 10 .. |124— 184 13 — 184 133 184 
90,000 | Brush Elecl. Enging., 1 to 90,000 nil put 11— 2 11— 2 
90,000 Do. do. Non-cum. 6 Ф Pref., 1409, 000 2 nil 21— 23 21— 28 
125,000? Do do. Perp. Deb. Stock zs Stock i5 is 511 —116 111 —115 "T 
50,000 Do. do. 2nd Deb. Stock Red. ... urs si is .. 102 —105 [108 —106 108 
20,000 Callender's Cable Construction shares, Nos. 1—20,000 ... е У Sue 94— 104 91— 10 n 
90,000 Do. do 44 95 1st Mort. Deb. Stock Red. Stock X iss .. 1111 —114 111 —114 UN 
85,250 | Central London Railway, Ord. Shares PUN „% 10 oes is en 9§— 10} 93— 10} 10 aes 
178,308 Do. do. do. £6 paid ..| 10; .. ке » 52— 6} 51— 6} 6 5i 
61,033 Do. do. Pref. half-shares £1 paid Want Mes - Pa 14— 1$ 11— n - mm 
71,447 Do. do. Def. do. £5 paid ont 6 4i— iis 
680,0001| City and South London Railway .. Stock 1A% 14% 15%) 65 65 — 68 | 66 | 
22,500 | Do. do. Ord. shares, Nos. 1 to 22 1500 £4 pd. 10 81— p 84— 4 кр. i 
82,098 a & Co., 978 1 to 82, n ж —À 8, .. "m Т 14— 2 11— 2} 
о. 555 Ist Mort e в, ‚1 to 748 
82,850 £100, and 901 to 1 ‚070 of £50 Red. eee eee eee eee 91 — 96 91 — 96 
99,261 | Edison & Swan Utd. El. Let. А” shares, £3 pd.1to99,261 5 5 5j 6 2 — 2— 2i 25 
17,189 Do. do. do. ** A? Shares, 01—017,139 5 5 Bie 6 $ 4— 5 4— 65 
194,023 Do. do. do. 4 95 Deb. Stock Red. ... | 100 sea se . | 99 —101 99 —101 
110,000 | Electric Construction, 1 to 110,000 ... ba 258 os 2| 5 6 6 21— 24 21— 21 200 270 
25,000 Do. д. T Cum. Pref., 1 to 25,000 2| 7 7 7 33 22— + 3} 
111,100 Do. Perp. lst Mort. Deb. Stock . . Stock m * |105 —107 105 —107 
91,196 | Elmore's itaat Qo opper Вера Depositing, 1 to 70,000 ... - 2 nt T 4— i = i EM 
07,276 | Elmore's Wire Man , 1 to 69,885, issued at 1 pm. 3 ass m ae i— . 
9,6001 | Greenwood & Batley, 7 73, Ca Cum. Pref., 1 to 9,600 ..| 10 | 104 7 7 10 — 12 10 — 12 
12,600 | Henley's (W. "do Telegraph Works, Ord. ... 755 ..| 10| 8 10 12 20 — 21 2041— 214 213 | 21] 
8,000 Do. 7 % Pref. 10 7 7 7 18 — 19 18 — 19 è 
50,000 Do. 44 Mort. Deb. Stock... Stock dh 4b 44955110 —115 110 —115 
50,000 TON Rubber, Gua Pads S Telegraph Works ..| 10] 10 10 10 21 214— 224 224 
800,000 ii pn E s dod 4 % 1st Mort. Debs. | 100 m .. 1108 —106 |103 mor $a 
‚500 ыру er way, E uasi eis ns ..| 10 2 109,— 161 100 — 1 HE weis 
10,000 f Do. do. Pref., £10 paid iid . 10 ^ 5 55 15 — 1 1 15} d. dis id 
87,850 Telegraph Construction and Maintenance . i 15 15 15 — 4l 87 — 41 88j 
150, Do. do. do. b NE. Bonds, red. 1800 b b 5 4104 —107 104 —107 23s 
640,0001; Waterloo and С 100 Sis iss .. 1118 —110 112—115 11 


1 Quotations on Ditarpool Stock амр. t Unless otherwise stated all shares are fully paid. 
vidends marked 4 or a year consisting of the latter part of one year and the first part of the next. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
ына m Hlectric іо Supply, Ordinary £5 ав 4 peid) 10]. National Electrio Free Wiring, 10s. paid, ĝ to 4. 
British Aluminium, Ordinary, 10—12; 7% 11—18. Smithfield Market Electric, 2—4. 
House-to-House, 44%, Debentures of £100, 106—108. T. Parker, £10 (fully paid), 15—16. 
Kensington and Knightsbridge Electric Lighting, Ordinary Shares Yorkshire House-to-House Electricity, 26 Ordinary Shares fully 
£5 (fully р) 18—181; 1st Preference Cumulative 6%, £5 paid, 8—84. Dividend for 1896—6%. 
(tally pai 8 [5b 55 107—110. Dividend, 1807, 
on Ordinary Shares 1095. 
* From Birmingham Share List. Bank rate of discount 4 per cent. (October 13th, 1898). 
_ MARKET QUOTATIONS, Wednesday, December 14th. 
CHEMICALS, &c. This week. Last week. Increase or METALS, &c. This week. Last week. | peresse of 
a Acid, Hydrochloric $e S per cwt. 5/- 5/- T : Aluminium Wire, in ton lots.. per ton | £224 | £224 
в „ Nitrio - T e per owt. 22/- 22/- P Sheet, in ton lots... per ton £191 £191 
a „ Охајо. 2 e per cwt. 82/- 82/- * | = Brass (rolled metal 2" to 12") basis per lb. 614. | : 
R Sulphuric ie F S per cwt. 5/6 5/6 * | е » Tube(brazed) .. per Ib. Bad. и 
а Ammoniac, Sal .. рег ton 87/- TE e» n Wire, basis T per lb, | 1d. | 7а. 
- Ammonia, Muriate (grey) . рег ton £19 £19 | * | f Ebonite Rod 55 * per lb. 80 | 8/. 
2 (white) .. perton | £26 £26 vá Dom Sheet Bs per lb. 5 | 6/- | 
а Bleaching powder кР . per ton £5 15 £5 15 is | g Copper Bars per ton £66 £66 | 
a Bisulphide of Carbon .. S. per ton £15 £15 5 | g s Wire (basis price) „ per lb. Bd. | 8d. | 
а Вогах * T per ton £16 10 £16 | 10/- inc. | $9 » Sheet A „ per ton | £66 | £66 
a Benzole (90°, 85 ч ‚. per gal. 7/- 7/- vs | g „ Rod * per ton £66 £66 
а » (50 90° 3 o) 58 .. per gal. 5/6 5/6 | RA n German Silver Wire per Ib. 1/6 1/6 T 
a Copper Sulphate .. M .. рег ton £19 10 £19 10 Y h Gutta-percha, fine T .. per Ib. | 6/- 5/6 6d. inc. 
a Lead, Nitrate у: .. рег ton £23 10 £23 10 = h India-rubber, Para fine .. per lb. ц forw'd| 8/104 for'd Id. inc. 
a „ White Sugar T . рег ton £30 10 £80 10 * į Iron, Charcoal Sheets „ per ton | 18 £18 — 
a „ Peroxide ., e .. рег ton £27 10 £27 10 = i , Pig (Cleveland warrants) per ton | 44/6 | 10% 5.6 dec. 
a Methylated Spirit .. per gal. 2/9 2/9 * „„ осор расани еве рег ton From £11 | From #11 - 
a Сарин; Solvent (90 ^ с at i , Scrap, heavy per ton 45/- №2; 45/- 
160° per gal. 5/6 5/6 T b. Wire galvanised No.8. perton | £815 £8 15 .. 
t Potash, “Bic hromate, in casks.. per lb. Bid. Bad. Id. dec. g Lead, English Ingot  .. per ton £185 £18 7 6 26 dec. 
a " Caustic (75/80 ° „ per ton £94 £24 55 g * Sheet .. per ton £14 5 £14 10 5/- dec. 
" Bisulphate * . рег ton £35 £35 е 1 Mica (uncut slabs 8'long) .. per Ib. | 6/6 | Loe 6/6 I 
a : Bhellac à i» .. рег cwt. 65/. 65/. а m Manganin Wire No. 28.. Per lb. 8/- |. Bj 
a Sulphate of Magnesia T . per ton £4 10 £4 10 T g Mercury .. SY. ба „ per bottle £7 15 £7 15 
a Sulphur, Sublimed Flowers .. per ton £6 15 £6 15 = o Platinum .. per oz, £316 £316 
a и Recovered Брз .. рег ton #5 15 £5 15 єз i Steel, Magnet, according to | 
2 Lump .. .. per ton £55 £55 % description  .. " per ton From £15 to £40 
a a Boda, Caustic (white 70 ^ .. per ton £7 10 £7 10 $5 i Steel, UN in bars .. >ó | £58 £58 
а „ Crystals .. .. per ton £8 £8 T g Tin, block . Р per ton 48510 £86 | M des, 
а „ Bichromate, casks .. per lb. 8d. 23а. +d. inc. 9 5 10 -.. T .. per Ib. 1/8 1/3 | L 
n „ wire Nos. 1 toló .. per lb. 1/4 | 1/4 | 
j Yarns, Cotton, Single 10lb. bundles pr Ib, 614. 65d. 
„ Flax, 6 or 8 lea. .. per lb. 84d, | 84. 
j » Hemp, 8 ply 10 ws. per Ib. | А | 
j 2 „ Russian, 10 lbs. per lb. 44d. 4 | 
j „ Jute, 180 lbs. rove .. рег ton £12 £13 | 
j Manila, 24 thread .. per ton £29 | 
= — E Zino, Sheet (Vielle Montagne bnd.) p. t. £99 10 £29 10 n 
a Quotations supplied by Messrs. G. Boor & Co. 4 iom supped by Messrs. рош ® Lowe. 
b " The e aiam Oo; Ltd j » » Henry C. Yeo & Co. 
LÀ п н "н Messrs. Thos. Bolton & Bons. k » : [1] ” м Ash $ Limited. 
4 9,9 н "n t 77 ," n » Banders, ў & Co. 
7 5 » „ TheIndis-Rubber, G.-P., and Teleg, Works Co Ltd 2 2 „ „ 
n м » u P., an or п м » » » . 
{ » T „ Mesers. James & Shakspeare. 0 " n ” „ Johnson. Matthey & Oo., Ltd 
" 99 " n 1 Jackson & Till, 
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EXPERIMENTS ON THE INFLUENCE OF ELEOTRIOITY 
ON GROWING VEGETABLES OR PLANTS. 
By Sm LEMSTRÖM, 
Professor of Physics at the University of Helsingfors. 


Read before Section A. 


(Concluded from page 842.) 


Tus experiments began about Jane 18th, and bave been continued 
till September 11th. Both fields were equally watered. Before our 
departure from Helsingfors two photographs were taken of the 
tobacco plants, two from the field of experiment, and two oor- 
responding from the fields of control. | 

A corresponding pair of these photographs is represented in the 
illustrations on the next page. 

It is not too much to estimate the increase of the plants on the 
experimental field to 40 per cent. The photographs were taken the 
first days of July, and the electrical machine had been working only 
164 hours. We can consequently conclude that all plante, without 
one exception, will be activated by the electricity applied in the way 
as we have done it, pre-supposed that they are watered enough, or 
that not too much electricity is given, and especially not together 
with rays from a burning sun. 

When the experiments are carefully considered, the following law 
seems to result with high probability. | 

The more fertile the soil and the more vigorous the vegetation, the 
more will the effect of the electrical current increase. | 

Number of results from the Table V. show that. We will com- 
pare two experiments on potatoes and red beets; the one made on 
the field of the Garden Society, the other on the field in B ódtorp. 


The former field possessed all the properties of a garden soil, the 
latt r was a little better than an ordinary field for farming. 


Garden soil. Field, 
For the potatoes an increase of 76 2 per cent. 24:8 per cent. 
red beets 653 317 


The electricity will in a high degree accelerate the ripening of 
fruits, berries, and roots, and probably develop more sugar in them. 
The former part of this result is well stated through experiments 
on strawberries and raspberries—the latter will be object for further 
investigation. In the greenhouse the strawberries under electrical 
current ripened in an average time of 30 days, when 24 days more, 
or in all, 54 days, necessary for the berries without the benefit of the 
current, The same is the case with raspberries on the field in 
Bródtorp, though the difference of time was there only 17 days. The 
development of sugar is stated by an analysis made in France on 
white beets, giving an increase of about 15 per cent of sugar, to 
which the remarkable augmentation of the sweetness of the straw- 
berries, in the same place, will contribute. 

Oomparing the experiments made in south of Finland and in 
Bourgoyne, we find the results in general to be the same, but the 
increase seems to be less in Bourgoyne. We must, however, remem- 


ber that the weather during ithe summer, 1888, in Bourgoyne was . 


exceptionally bad, and coneidering the law of greater development 
in the more vigorous vegetation, we cannot pretend that this fact is 
sufficiently proved. 

The general conclusion of the above-stated results will be:— 

The electricity given to the air through points in connection with 
the one pole of an electrical machine, the other being conducted to 
the оаа невя under all circumstances а great effect on growing 
vege 

The effect will be greatly favourable to the development of the 
vegetables only when the supply of water is, within certain limits, 
barely sufficient. 

This will be the case, for the moat part, of vegetables under 
ordinary circumstances, assuming that the electricity is given during 
three to four hours in the morning, and three to four hours in the 


TABLE V.—HEviEW or ALL RESULTS. 


—— eee ——ů— xe Е € — +» ==. — 


| 


Control field. | 


| | Experimental field. 
Increase 
ne , Year. Place. Bi E NICE per | Remarks. 
| ' . Reaped | №. ої Weight of Reaped No. of | Weight of cent. 
| area ms. plants. res. kg. area m | Plants. res. kg. 
p E . P E S E * zs . UNSERE EEN 
| | | EX К 
; : | | má. 2а. Ima.) 2a. | 
Wheat 1886 | Bió.torp* ' 6,101 .. '198]1,028 5, 101 126 1,166 579 This is the increase of the 1 ma. quality. 
Й 1887 i: 2935 | .. .. | 648 2,898 971 514 | 
н Ee i 199] ; .. '.. | 645 | 944 an е 39:5 | | The increase is calculated after mi. 
ji .. | 1888 | Bourgoyne 450. 776 450 640 212 
Rye .. | 1887 BBiöô itorpꝰ | 15,000 , ... |... 2,720 5. 0 CO. . | 975 37 | | The ears were quite developed when the 
n - Wl 5,000 ' .. |... | 920 a І wed. 1 157 experiment began. 

Barley < | 1836 | Vichti,* 1108; ... |. 11:1 1491, ... |... ; 10°92) 641 || The area of the control field is the aver- 
н. | 1887 | Bioltorp 155 es |..| 272 7655| .. |... 727 849 age area of 2B + O + (D + E), and 
n° EID » 77 . 280 ee | өө 88 5 T] PII) eo 449 also the weight in kg. ү 

Oats sss ШЕ » 929 Иеге 291 | 329 | ... |...) 189) 589 

" ... | 1888 | Bourgoyne 450.4 ͤõ 1426 | 450 s.. |... 1902 | 186 
White beets | 1886 | Garden of |... 56 3320 . 157 .. 483 1072 : 
| Soc. Hort.“ Fa T | 
s». « , 1888°; Bourgoyne 75 935 | ... | 83590 | 75 | 246 | 9610 | —27'2 | The negative result caused probably by 
| | | want of water. Increase of sugar 1855. 
Bed beets 1886 | Garden of iaa 107 |... | 246 2698 366 | 653 
| боо. Hort. | 
» | 1887 | Bióitorp 49 625 . 815. 49 |340 |. 130 | 317 
„ .. | 1888 Bourgoyne | ... 289 |... | 5670 | ... 809 521 164 
Potatoes .. | 1886 | Garden of | |) 268 | 813 | .. |990 |. | 447 763 
Soc. Hort. 
» .. | 1887 | Brédtorp 329 1.751 5291 | 329 [1905 |... | 4633 | 243 
Oarrotse ... | 1888 | Bourgoyne ive ot . 290 | .. see | oe | 130 | 1230 | The carrots bave before given negative 
zl | result, but watered they gave this high 
| | per оеп$. increase. 
Radish ... | 1886 Garden of „ £6 | ses 23 | .. t7 - 32, 591 | 
| | 8c. Host. | | 
Parsnips ees 77 | n | T | 181 | eie 162 | | ee 50; si 291 54 0 
Onions ... | „ „ ae 51 J. 77.98 . 104 421 
TRE » | | 45 deus 22:9 vee 98 | 357 36 9 

Beans ...| 1887 | Brédtorp 49 412 l. 90| 49 |418 . 51: 766 
- ... | 1888 | Bourgoyne . .. get i js 80 | ... кз |. 201 364, =e a mn 

Рем 1887 | Brédtorp 49 436 298 49 |445 | о даа е рева rps ate be тыш, шоо 

3 - | 1888 | Bourgoyne |. |... | т Ge mE 750 { кт watered they gave high 

Garden 1886 Greenhouse ds us | та ssi ... | The time for ripening shortened from 54 

Strawberries of Soc. Hort. | days to about 30 days. 
| | | f Gave by want of water a negative result, 
н co | 1888 | Bourgoyne ` | e am б but watered they should have given 
: | | | ! | from 70 to 80 per cent. increase. 
Raspberries | 1887 | Brédtorp · | 49 47 | i 051, 49 | 46 026, 950 | From the first gathering | About 51 
W wel ow A „„ ee 029| ... si 023 21 „ tecond „ per cent, 
| | (Planted the same year. 
э eee 1888 Bourgoyne | ° і eoe IE 3°28 eee eee 2 80 43 0 Th lea and 
Tobacco ... | 1687 | Biódtorp 49 10s .. 675| 49 108 778 | 153 [The tobacco gave, leaves and branches 
. І | together, а negative result, but watered, 
— „ ... | 1898 | Helsingfors 2 „ 8 MN ses edo | a positive about 40 per cent. 


* Bródtorp, Vichtis, and the gardens near Helsingfors are all situated in south of Finland. 
+ Cabbage and part of roots have given negative results, but as that depends of want of water, they are not taken up bere. 
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afternoon, avoiding the houra of the highest sun, when the sky is 


ear. 

When the supply of water is abundant, the electricity can be 
given during the whole 24 hours with a favourable result. 

The surest way to produce a favourable effect seems to be to limit 
the giving of the electricity to a moderate time, во that the vegetative 
process is not forced too fast. 


THe CAUSES OF THE EFFECT OF THE ELECTRICITY. 


The above stated facts show that we are facing here a phenomenon 
of a somewhat astonishing character. With a very little work, trans- 
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Fig. 3.--ExPEBIMENTAL FIELD. 


formed to electricity, we are able to exercise a great encroachment 
in the life of the vegetables and to increase their return value to 
about a half more than before. As it seems to be indifferent in what 
direction the current is going, we cannot look for the cause in these 
roperties of the current, which simply depend on its strength. We 
ow.that the currant develops heat, independent of its direction, 
and here could be a possibility of the explanation, were not the 
intensity of it so little. We cannot ascribe the effect to this trifling 
heat, which could not raise the temperature of the plant ,4,,;th part 
of a degree. 

The electricity, forced to stream out from pointe, will transform 
the air in such compounds, for instance, cz пе and nitrogen oxides, 
which should contribute to the feeding of the plants, and then it 
would be right what a friend of mine said, when he heard of 
the results of this experiment, viz, that a new manure had been 


Fig. 4,—Оонтвог, FIELD. 


discovered. Considering the effects of thunder in nature, the men- 
tioned view is not totally without foundation. We can certainly 
ascribe to it an effect, but it cannot be the single cause. When it 
should be the case, an augmentation of the number of points on tho 
wires must have the consequence of increasiog effect. The experi- 
ments on corn, 1897, seem to show that the effect is nearly indepen- 


v is a vessel with water conducted to the earth; т a capillary tube; t a point 
in connection with the + or — pole of an intluence machine, the other 
pole being conducted to the earth, 


Ета. 5. 


dent of the number of points. The justness of the conclusion is 
therefore doubtful, but it must be conceded that further confirmation 
of it is wanted. 

During some experiments with which a younger explorer, Dr. 
Wiklund, was occupied, he made in a letter the remark that the cause 
could be sought for ia & change of the capillary forces within the 

lants. We could not agree with tbat opinion for several reasons, 
the principal being the smallness of the E.M.F., which might perhaps 


be the effect of the electricity given to the air from the points. 
Some experiments, made shortly before my departure from Finland, 
have revealed another cause, which seems to be new, at least, in the 
way these experiments were performed.* 

Two capillary tubes, of respectively about 05 mm. and 0'1 mm. 
diameter put in two different small vestels of water, were connected, 
through tinfoil and wire witn the gas tubes in the room. The capillary 
tubes, see fig. 5, were held upright and the distance from the upper 
end of the water thread in the tube to the end of the glass tube was 
about 4 cm. If a point, connected with the positive pole of a Holtz 
machine (with 4 plates), was placed exactly on the end of the 
tube, the machine being 
with its negative pole conducted to 
the earth, the water began to climb 
up d inner walls of the — 4. 
ap in its up en 
about half a PL ад a water- 
drop, or rather a short water- 
cylinder. The effect seemed to be 
equal in the both tubes, and the 
same effect appeared when the 
point was connected with the nega- 
tive pole of the machine, the posi- 
tive with the earth. At first we 
could not assume that this phe- 
nomenon had an g to do with 
our experiments on the plants; for 
om such a conclusion was the 
high potential which was needed 

: before the water began to climb 
up the walls. A nearer scrutiny of it shows, however, that just 
the contrary must be the case. A plant consists of merely very thin 
capillary tubes, and when they are surrounded by the electrified air, 
in which the potential can attain a high value, the effect must be 
that the juices in the plants begin to climb up along the walls of 
these tubes. Asthat phenomenon is just one of the principal facts in 
the vegetation, it must be made much more pronounced by the sur- 
rounding electrified air, because the distance between the capillary 
tubes and the electrified air is here infinitely small. 

We are now standing here before new facts, the conclusion of which 
must be that the electricity in the air plays a far grr ater rôle in the 
vegetative process than hitherto has been assumed; but even here 
further experiments are necessary, and it will be our next work to 
accomplish an investigation of these phenomena. 

In connection with the above stated results, the following question 
will only be a natural consequence :— 

Is this discovery of the great influence of elec- 
tricity on vegetables of practical consequence, that 
is to say, can the method be applied to agriculture 
or horticulture ? 

A thorough discussion of this question mutt be 
left to another occasion, but at present it will be 
enough to state, when an agriculturist or a gardener 
has made all possible efforts to cultivate, manure, 
aud water his soil, be can still, by applying the 
electrical treatment, increase its returns to about 
40 per cent. 

As the methcd is now very easy to apply, and the 
costs for an area of 20 hectares will be about £15 to 
£20 preliminary expenses, of which only 10 per 
cent. can be taken as a yearly expense, the daily cost 
for the working being very little; the answer to the question must be 
vant a practical application of the electricity will be highly pro- 

uctive. 

In fact, the agriculturist, in applying the electrical treatment, will 
only make his soil more productive every year and hasten the ripen- · 
ing s his harvest, and in this way make his capital more pro- 

uctive. 

That the soil must yield more of its fertility is natural, but the 
loss will be very little compared with the great benefits. 

The first thing is for everyone to convince himself by 
that the facts here stated are real. This will be best attained 
experiments under scientific control, in which all ble care 
taken to secure good results, and from which conclusions can be 
drawn beyond all doubts. 

We only wish that by these experiments allthe deductions drawn 
from our own experiments should be carefully considered and applied 
everywhere they can be of use. 

It is clear that the practical application depends also on the more 
or less easy way in which this application can be made. All the 
difficulties which — at a scientific research for stating of facts, 
as the greatness of increase under different circumstances, the 
quantity of electricity to be given toa field of a certain area, the 
homogeneity of the soil in the fields of experiments and the field of 
control, electricity does not exist at the practical application. The 
question is only to be sure that the wire net isc This 
requires that the wire net is insulated and that the machine is always 
working. The former is easy to attain, the latter has hitberto been 
more difficult. The influence machines of different kinds have only 
been used in laboratory work, and also by medical men, but not for 
more prolongated work, and seldom without sparks or other di 
between the poles. An application of the machine for prod 
electricity to charge a wire net in the open field, during an in 
of several hours, requires a machine working steadily and continually 
with open poles, viz, without sparks and other discharges between 
them. 

Among the machines hitherto used, those of Holtz, and especially 


— — eee 


* It can have a relation to some experiments of Gernez, 
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by the greatest of all teachers, namely, Nature itself; 
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to 
installation of a oentral station, from which electricity can be 
insulated wires, several miles to the surrounding fields, 
in the fature be the most practical way to apply the 
electricity on vegetables. 


urope and in America, and we venture to hope that they will 
also be executed in England, from which country rich experience is 
always spreading over the whole world. 

Elaborate rules for the application of the method in all details will 
be given separately. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


“Rorarony ComvmaTiB&. By Prof. Sn. vanus P. Tuourson, D. Sc., 
F. R B., Vice-President. (Paper read November 10th, 1898.) 


. (Qoncluded from page 883.) 


Осттв recently Mr. Gisbert Kapp“ has re-examined the question 
of the influence on conversion ratio, and on the efficiency of 
changes in the distribution of the Вах. Wi'h the theoretical case 
ytically other cases, 
unreal in fact, namely, tbose of a distribution of nid os 
density over a limited arc of polarspan. From his 
be deduced that the conversion ratio will be the same 
-law distribution if the poles are such that the breadth 
is about 70 per cent. of the pole pitch. It the faces are 
voltage ratio for a single-phase machine will be lower 
707 per cent., and the ampere ratio higher than 141-4 per cent. 
the pole breadth is reduced to two-thirds of the pole-pitch, or to 
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Fig. 13. 
і the pole-pitch, the respective voltage percentages become ag 


Voltage for Sine law. Pole ratio, 2. , Pole ratio, 4. 
Continuous current 100 100 110 
phase és 507 75 82 
Two-phase ... 707 75 82 
612 65 71 
Tour- ʻi 570 53 58 
Bix- р 35 35 37 42 


* Elektrotechnische Zeitschrift, Vol. xix , p. 621, September 15tb, and 
following numbers of September 22nd iod 29th, 1898. ' 


| M. Boutin* has made another study of the effect of varying the 
TTT he assumes the 

In the Oerlikon converter above described the pole breadth was 
only 55 per cent. cf the h, yet the voltage ratio was 66:6, showing 
that the field does not ibute itself uniformly, but is less conocen- 
trated, with Бе un M ч pole-tips. 

Mr. Kapp has further treated the question of the limit of output for 

ual heating, for different pole breadthe, and for different angles of 
р displacement in the currente. When the phase displacement is 
s ro the limiting output of a single-phase converter armature was (see 
above) 85 per cent. of that when used as a continuous current arma- 
ture simply, if the sine law is assumed. For pole breadths of $ and 
$ reepectively Kapp finds this increased to 88 and 95 per cent. This 
is equivalent to saying that if by concentration of field one makes 
the midway coils relatively more active, there will be for equal output 
less heating of the coils next to the connectors, and a less total heat- 


latter values. т the more favourable cases of two-phase and three- 
phase converters, these percentages of output for equal heating of the 
armature are greatly тайса. The three-phase converter, assuming 
eiae distribution and no phase displacement, has a limiting output 
134 per cent. of that of the simple continuous current armature. 
With pole breadths of 3 and 3, the output rises to 138 and 144 per 
caat. respectively, and if there is a phase dislocation such that cos 
ф = 08, {0117 and 126 respectively. For а two-phase converter the 
limiting output of 164 per cent., for the case of sine distribution 
and cos ¢ = 1, becomes 167 and 170 per cent. respectively v gs 
breadtks of 4 and 4, whilst when cos ¢ = 08, these numbers to 
144 and 153 per cent. respectively. 

A four-pole 30-kilowatt two-phase converter, constructed by Messrs. 
Brown, B.veri & Oo., has been detcribed to me by Mr. M. B. Field, 
who designed it for that firm. The armature is wound according to 
the scheme shown in fig. 14. It bas f ue poles (*wo wound, two 
unwound) and runs at 1,200 revolutions minute, giving a fre- 
quency of 40 periods per secoad. Its efficlancy is about 90 per cent. 
The input two currents, of 415 working amperes each, in quad- 
rature of 40 volts, the output is £00 ampere s at 60 volts. Tho armature 
is а cylindrical drum-wound, in 56 slots, with two conductors 
slot, as а eingly re-entrant double winding, being cross connected at 
the MD rings to give four parallel cirouits. At normal load, the 
exci is such as to give a flux density in the armature core bcdy of 
7,800 lines per square centimetre, and in the teeth of 10,700 to 14,900. 

It runs (as «xciter for some two-phase alternators) in 

el with some turbine-driven exciters and with а 
wo-phase to continuous motor generator. The ratio of 
conversion, when running as two-phase motor, did not 
alter greatly with the exsitationp, as the following 
figures show :— 


Exciting Virtual volts | 


Volts at Ratio of oonver- 

current, оа commutator, sion percentage. 
3 18:5 30:0 69°8 
3 27˙0 43 0 6247 
4 940 530 | 643 
b 410 620 651 
6 46:5 | 68 5 678 
8 53:0 770 68:5 
10 565 82:0 68:8 
12 59 0 86 0 68:6 
14 62 0 88:5 710 


It is, however, in America that the converter has 
found its application on the largest scale, for the pur- 
pose of supplying continuous currents for tramway 
circuits, electric lighting systems, and electrolytic prc- 
cesses from distant power stations, whence the trans- 
mission is accomplished by pc lyphase currente at high 
voltage. These high voltage currents, when they reach 
the receiving end, are first passed through orme) В 
to reduce the pressure to a suitable lower voltage, and 
are then passed pig а converters. The first large 
converters of the eral Electric Company were 
designed by Mr. Parshall on the lines 
multi continuous current generators, with power- 
ful field magnets, and performed their fanctions well, 
Later, some designs were tried with relatively weaker 
field magnete, on the assumption that, in view of the lesser amount of 
armature reaction, commutation might be effected sufficiently well in 
spite of a lighter construction. Bat though а three-phase converter 
will, without any winding on tho field magnets, operate by virtue of 
ths armature reactions pecaliar to the synchronous motor, the regu- 
lation 1а such machines leaves much to be desired, and the later 
designs exhibit a return toward the construction usual for multipolar 
continuous current tors. By the kindness of Mr. P and 
of Mr. Steinmetz, information as to а number of such large con- 
verters is available. 

At Niagara, where the Oataract Company generates two-phase 
current at 5,000 volts, converters are employed to supply continuous 
current for certain electrolytic processes—for the manufactare of 
caustic soda and of aluminium. For the Pittsburgh Reduction Oom- 
pany’s aluminium works the General Electric Company constructed 
& number of large converters. Tho two-phase current is first reduced 


* L'Eclairage Electrique, Vol. xi., р. 531, June 12th, 1897. 
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by transformers to а pressure of 115 volts, At this pressure it is led 
into the converters, which give out the continuous current at 160 
volte; the plant having & total capacity of over 10,000 amperes, 
equivalent £o an output of about 2,000 H.P. At Schenectady were 
also constructed the six three-pbase converters ої 200 kilowatts each, 
for use in the power house at Brooklyn. Аз these machines are fairly 


side are of copper The flax throuzh each face is designed to 
be 4 380,000 lines at full load, the fiux cns aac the cast-steel Poe 


face W at full load is no less than 51,300 lines per qoare ioch. 

Ia the tee 

rurnibg as a converter the brushes have no lead. When running on 
test as a continuous current generator, a lead equal to four 
bars of the ocmmutator was necessary. The pole breadth 
is 647 cent. of the pole pitch, and the voltage ratio of 
conversion 63°3 per cent. C? Б loss in the converter 
armature at fall load is 8,500 watts; it would be 6,250 
if used as & continuous current generator. The total 


| armature lcss as converter is 6,005 watts; as continuous 
E Er oS "A carrent generator 9,130 watts. "The temperature rise of 
ЕА БАА Г анн mat T Gta UE mem 
, Муу d 577 rise of the Somm utor at full load is 36° О, as con- 
: CLHA BEN AOA 2 УКЫ verter; as continuous current generator, 52°. 
CLE TERIS KOT PAS RAD E Another [three-phase converter also constrected at the 
Ce А NCC ANNY Schenectady works is a 16 pole 600-kilowatt machine 
IPA VE RRR ETE NNNNA, y po 
ee gf IGN NV SRST see BANS D running at 188 m volutions per minute. In this machine 
б ORR TO ZEE CECI SING 
99 Ao SUL ANS the pole breadth is 73 per cent. of the pole pitcb, yet 
W D DN OY the ratio of conversion is 718; the voltages at the 
os «a (S OSS OSS A М SAS respectivo sides being 115 and 160. The armature diameter 
C $ Gs 69,9 H ZN M) NS is 100 inches, the core length 8 25 inches, giving 4 3 equare 
% ME / SOSH ee, CPU ` inches of heral surface per kilowatt. The tem 
S dN К eee JAY OQ rise after 17 bours, with a conversion output of 575 kilo- 
Ne NA ^ E КОФИ у жайы waa 150° G. in tho armature, 25° O. in the feld 
' ГУУ о) сун magnets, average flax densi egap was 
EZ ZEN P SS WA N TBR per suare fne 
Nal Bau 74222 ee 
7! eee ое тана tt ae 
$ ART NN. dae at y y А 
TS r St coe 5°) for the Oentral London Railway. These are 13-pole 
"NN Ye ӘУ УХТ ee 900-kilowatt machines, running at 250 revolutions per 
2 ar à SNR 4 | 2 W N AT W GOAL minu ighs about 30 t and their 
£ ТОМПИ, G BON o L gs | te. Hach weig 90 
REN d, AN GH s C «ficiency will be 95 per cent. at fall load, 93 per cent. at 
ы Ау NR HA half load. They are designed to take in their three alter- 
mm BERE NS oe J SALAAM, nating currents of 1,800 virtual amperes, each at 310 
r rae vitse vole tha ou n on ш . current side 
C^ t | is & multipolar 
HA 59007 77 irim with 433 slots, and fwo conductors oar elk add 
оаа SSL ATA lap-wound, has 34 circuits in parallel. It is conne 
aee. ( down at 18 symmetrical p.ints to the three alip rings, 
50%) there being six such connectors to each ring. Owing to 
the conditions imposed by the relations between voltege, 


FIG. 14. 


typical of American practice, some information of their general con- 
struction isof interest. They are eight-pole 200-kilowatt machines, 
running at 375 revolutions per minute, the frequency employed 


being 25. The voltage on the three-phase side is 82:8, that on the 


continucus current side 125, with an output of 1,600 amperes. The 


armature is 48 inches in diameter, its core length being 7 inches ` 


between heads. This gives 495 square inches of peripheral surface 
per kilowatt. The core discs baye 240 slots, with two cordoctors 


Fra. 16. 


in each slot, Each lap of the drum winding is over 30 teeth. The 
pp measures 0°25 inch from iron to iron. The commutator is 36 
ncbee in diameter, with 240 bars. The three slip rings are each 18 
inches in diameter, 3j incbes broad, and 1 inch deep. The brushes 
are of carbon, eight sets of nine brushes each, and each brush with 
14 square inches of ccntact surface. The brusbes on the three-phase 


* The number of «quare inches of peripheral surface per kilos att 
cf output gives a basis for estimating to what degree in the design of 
an armature the specific utilisation of its materials has becn carried. 
Modern dynamos of over 1CO kilowatts output have from 4 to 12 
square inches per kilowatt. Old machines and small machines vary 
from 10 to as many as 25 square inches per kilowatt. In this esti- 
mate the working part only of the peripheral surface is counted 
being the length round the periphery multiplied by the total (gross) 
thickness of iron parallel to the sbaft. These values apply to alter- 
natora and motors as well as to continuous current dynamo. 


ost, 30 peri 
Electric Company's converters have been constructed for frequencies 
as high as 60, so as to be capable of being operated from li 
circuite. One such, а 16-pole 400-kilowatt twc-pbase converter, 
running at 450 revolutions per minute, has been recently described in 
the Electrical World (May, 1808). 

One diffculty w has been experienced wben V Siva oon- 
verters in their application on the large scale—a difficulty which 
could hardly have been foreseen from the workirg of small isolated 

machines—is a tendency for them, when grouped in 
parallel, to set up a see-sawiog interference of slow period, 
probably in corsequence of armature reactions, similar 
to those which in certain types of alternators trouble 
their parallel running. Another pussling defect is а 
similar tendency to hunt, observable when two converters 
are a in series at the two ends of a long three- 
hase line for the purpose of feeding continuous currents 
rom one point to another. The cure for these troubles 
will probably be found in an treatment to 
that adopted for securing good parallel running in alter 
nators, namely, careful design, so as to prevent armature 
reactions from unduly distorting the magnetic field. Bat 
the point demands further investigation. 

Before quittiag the subject of converters, it is but right 
to refer to the existence of another class of 
machine for effecting the same aim, and to which, for 
distinction, the name of permutators may be allotted. In 
this category are comprised those machines in which 
alternating currents (of one, two, or three phases) are first 
transmitted through а stationary part of the apparatus 
(a s of transformer), where they create in а re-entrant 
sectional winding а es of alternating currents which 
differ from one another in phase by small successive phase 
angles; these currents then led off to a commu- 
tator and commuted, section by section, into a continuous 
current. To fix ideas, consider fiz. 16, whi-h is adapted from 
а recent article by Dr. J. Babulka in the Zeitschrift für Elektrotechnik. 
The lower part of the diagram represents the stationary transforming 
apparatus having three pairs of io poles, wound with three oir- 
cuits, 4 A', вв’, and c с’, to which are brought the three-phase primary 
currents. The action cf these three-phase currente is to produce travel- 

polarities along the row of poles, and induce electromotive forces 
in the coils wound around the portion of the core above the six pole- 
faces. This winding, it will be observed, is electrically the precise 
cquivalent of a Gramme ring. In an ordinary Gramme dynamo the 
ring revolves between two poles. Here, instead, the two polarities 
travel past the re-entrant winding. Under these circumstances, 
seeing that the commutator stands still, it is necessary that the 
brushes should be rotated synchronously in order that they may 


collect the continuous current. An apparatus essentially upon this 


* This cut is reproduced, by the courtesy of Engineering, from the 
description given in that journal of the Central London Railway. 
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was patented * by Zipernowaky and Deri in 1888, the 
this machine bei 
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the following device:—Upon the в 

fixed the commutator and а series of 

bars of the commatator, so that, 

each segment may still be in con- 
re-entrant 
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in practice. A further account of an installa- 
given by M. Gullbertin Za Lumière ot 
The sole advantage of machines of this type seems 
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from a without requiring the interposition of any other 
Sio el Their —— in requiring many slip rings is 
obvioas, It is aleo very doubtful whether under varying conditions 


of use the sparking would not be excessive. Nevertheless, this 
type of converting machine is well deserving of the further attention 
engineers. robably there are cases where it is to Ъз pre- 


of P 
ferred to мече шо уне group or the rotatory converter. 


dynamo can transform the voltage as well as 
change the »pecies of current. The converter can change the species 
y by adopting a fixed ratio of voltages Ae it is 
imxpedient to operate а commutator at voltages стог 1,000, the 
r 
exoept on of & s own 
transformer. It then becomes a question whether it is cheaper 
( being had to efficiency of operation as well as the prime cost) 
to the converter with the step-down tranaformer, or to substi- 
tute а of coupled machines as motor dynamo. Experience shows 
tbat, at any rate in cases where the frr quency of the supply is alread 
sufficiently low, the former is generally the more economic. But it is 
probable i guint ts = cases where the EM Mesi of 
problem may t to the permutator as affording a solution prefer. 
able to either motor-dynamo or converter. 


ACCUMULATORS AT HANOVER. 


Tam accumulators are placed under the seats and comprise 202 
elements in bard robber cells, with a capacity of 25 ampere-hours 
ata rate of 25 amperes. Exch element consiste of one 
positive Planté plate with an area of 13:17 square inches, and two 
negative plates each of which has 66 lb. active material. The 
plates are separated by glass tubes or hard rubber stri Below the 
plates is a space ‘16 inch in depth to allow the slime and disintegrated 


* Specification No. 12,856 of 1888. 

1 d by the Sirest Railway Review from a paper presented 
at the Geneva meeting of the Permanent International Tramway 
Unica by Theodore Kroger, director, Hanover. 


plates to оо ot. 
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the batteries are so ven 


causes a current of air through the boxes and carries the gases off, 
and upward. ерт spilling the acid by reason of the jolting 
of the car, the are covered with soft rübber modta and a drain 
is provided ta 
not strike the 
to the state of the 

The batteries 
bat sufficient 
house a£ night, 
gas, but саге is taken 
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When charging, the less due to evaporation is made good b 
tbe necessary amount of water; each day about one-third of 
5 water с спе аги to make good loss 
evaporat Each week tbe voltage of every element is taken, 
and if found low the cause, which is usaally а small 
removed. If at the next weekly inspection the element is still out 
of order, which, however, is seldom the case, it is o nd 
thoroughly repaired, being replaced by a new one from a battery in 


reserve. 

Also each week the battery is inspected as to the accumulation of 
sediment, acid density, polarisation, breakage of tubes, tracking of 
celle, & . Also the mesns of ventilating the cells and the acid drain 
pipe are looked after. Thie nightly work upon 70 cars is done at our 
Glooksee station by three men. 

After running from 8,000 to 12,000 kilometres (5 000 to 7,500 miles), 
the distance varies on the diff rent lines to. the deman 


Т 


gravity of the battery fluid after this time is found reduced, 
chemically pure sulphuric acid is added to bring it up to 1:31 again. 
After the battery bas been again c & capacity test is made in 
order that it may be known whether it can be beet used on arou'e 
requiring light or heavy service until the next general cleaning. When 
the capacity has dropped to 18 ampere-hours, with a 25-ampere 
discharge rate, the is pnt in service on the light lines 
where only from 4 to 8 ampere-hours are needed and used antil 
it is to be a cleaned. At this cleaning the batteries are fitted 
with new plates. The positive plates that are yet fit for use are 
changed to older batteries, and those that cannot bs used sold for the 
value of the lead. | 

Tce negative plates are frecd from the old paste which has been 
reduced to m ic kad, and new paste provided. They are then as 
good as new and are again placed in cells. This " repasting” can be 
continued until the plate from mechanical causes. 

The grid is made to last through six ''re-pastings," or about 
240,000 battery driven kilometres (150,000 miles). 

The cost of filling the перат plates with the new peste is 76 
Glen „ per car. The new positive plates cost 707 marks 

LO per Car. 
From Aogust lst, 1896, to August Ist, 1898, the cost for main- 


tenance and renewals of the batteries bas been, in spite of 


are connected 
lead strips. To prevent short-circuiting the battery is mounted 
rubber trough, and air spaces are provided on all 
for cooling. To prevent noxious fumes entering tbe сат 
that the forward motion of the car 
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unfavourable relations between the battery mileage and the trolley 
aa Ped only 2093 pf. per automobile kilometre (81 cent per car 


mile). 
. The several rontes are as follows :— 


Trolley Accumulator 


miles. miles. 
1 sü ar ise 8 6:87 2°47 
2 ds AY sve sue 2:60 ` l:55* 
3 3:28 1:68 
4 А 2:46 1:65 
5 , “i > 2:36 3 07° 
6 i Я 1:36 1:06 
7 2:40 1:82* 
8 1:41 2:59* 
9 T А 59 2 05% 
10 ; d — 10:93 
1 71 11:07 
12 6:07 — 
13 6:40 — 
14 8 2°38 — 
Those distances marked * are covered twico, that is, one round 
ar kr Seg recharging the battery. 
e life of the batteries depends solely upon the treatment and 


extent of the regular discharges. Aside from this, the time of 
charging, upon which depends the strength of the charging current, 
is extremely important. With a positive plate of 85 sq. om. area, 
such as used in Hanover, and charged with a current of 150 amperes 
for 10 minutes after а previous complete discharge, the longest life 
that could be expected is 20,000 automobile kilometres (12,400 car- 
miles). The negative plates under the same conditions would at best 
have a life of 18,000 automobile kilometres (11,178 miles), as they 
would not have the necessary capacity to carry the load at the fall 
discharge rate. | 

If it is desired to increase the life of the battery, in fact nearly to 
double the life, it sbould be chosen large enough so that not more 
than one-half cf its capacity will be needed, and care teken that the 
ratio of the charging time to tbe discharging time is at least as 1 to 
2. If it be made longer the results will be better. It is believed 
that under these conditions a life of from 35,000 to 45,000 kilometres 
will always be obtained. 

Notwithstanding that in the Lai, ion the conditions were very 
unfavourable as to the time available for charging, the life of the 
batteries was 37,700 kilometres. 

The average li'e of the batteries in 37 cars was 37,708 kilometres 
(23,417 miles). | 

The average life of the positive plates in seven cars was 39,497 
kilometres (24,528 miles). 

. . The average life of the negative plates in two cars was 37,554 

E But favourable condit): schargin 

at favourable conditions as to the time of charging and di 

are of no avail if the inspection is not sufficient Rud above all if thé 
cleaning (removal of sediment) is neglected. The current loss that 
usually cocurs under these circumstances will ruin the whole battery 
in а sbort time; and when under favourable conditions the life of 
the batteries is short, it is believed that the reason is lack of sufficient 
сате. А 7 8 Е z 

The best demonstration of this is the fact that the lifeof stationary 


es; when the batteries were charged the 
about 17 amperes. A motor car weighing 


incandescent lamps. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. . 


NEW PATHNTS.—1908. 


Compiled expressly for this journal by W. P. Тномрвон & Oo. 
Electrical Patent Agents, $23, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
Should be addressed. 


25,051. 
vacunm registers and 
November 28th. 

25,058. “The spring antomatic fuse replacer for electrical cut- 
outs" H. G. Вогомон. Dated November 28th. (Complete.) 

25,084. “Improvements in phonographs, graphophones, and the 
like.” L. Worrr. Dated November 28th. 

25,087. “Improvements in arc lamps." W. Овораіматок. Dated 
November 28th. | 

25.095. “ Ап improved flexible conductor for submarine cables.” 
а. G. M. HanpimxGHAM. (The firm of Felten & Guilleaume, 
Germany.) Dated November 28th. 

25,098. “Improvements in electric surface contact tramways.” 
B. P. Тномрвон. Dated November 28th. 


“Improvements in or relating to combined pressure or 
electric alarms.” О. A. GILLESPIE. Dated 


25,109. "Improvements in electric hoisting machinery.” J. W. 
Baows and A. J. G. Srursom. Dated November 28th. 
25,202. "Improvements in electric alarm clocks" L. Schorr. 


Dated November 29th. 

25,217. “Improvements in and relating to the production of elec- 
ne currents.” R. EcETABMEYER. Dated November 29:h. (Com- 
plete. 
25,221. "Improvements in electric arc lamps." J. J. RATHBONE. 
Dated November 29th. MD 

25,259. ‘Improvements in electrical revolution indicators.” К. 
Оввт. Dated November 30th. (Compleie.) 

25,260. "Improvements in electricity meters.” Н. Мониз. Dated 
November 30th. 


25,314. "Improvements in apparatus for transf alternating 
into continuous electrical currente and conversely.” О. D. ABEL. 
(La Societe Anonyme pour la Transmission de la Force par L'Elec- 


tricite, France.) November 30th. 
25,327. “An improved electrical terminal" L. Боот. Dated 
December Ist. 


25,410. “Improvements in batteries or apparatus for producing 
ozone.” О.А. TROM. Dated December 1st. 

25,417. “A switch for electric circuits.” J. Eck. Dated 
December 2nd. 


25,479. “Electric igniter or sparker for gas, oil, or v 
engines. F. W. OanrtELD. Dated December 2nd. (Complete) 

25,537. “Ап improved oontact device for electrical igniting 
devices of gas engines.“ W. Р. Тномрвон. (Firm of Bluhm & Co., 
and J. Bauer, Germany.) Dated December 3rd. 

25,567. Apparatus for transmitting motion to a distance by 
means of electrical energy.” Sremens Bros. & Co., Lap. (Siemens 
and Halske Aktieng t, Germany.) Dated December 3rd. 
(Complete.) | 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Тномрвон & Co., 322, High Holborn, W. O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stampe). 


1897. | 

9,387. “Improved means for lighting by electricity and incan- 
descence.” J. A. ErmoLarB. Dated April sth, 1897. Relates to 
An incandescent carbon or other conductor is 
surrounded by a thin hood of magnesia or other like oxide made ss 
deacribed in fication No. 28,101, of 1896, and enclosed in a highly 
exhausted bulb, the residual gas being air. The conducting filament 
may be a tube closod at one end, and divided by two or more alots to 
near the closed end. It is made from moulded cellulose; or two 
atrips of paper may be curved to form the limbs, and connected by 
another strip cemented round their other ends. The ends of the 
filament are cemented to curved parts of leading-in wires, which are 
connected by a glass rod. A magnesia disc is also cemented on the 
curved parts of the wires. The hood is made somewhat larger than 
the filament, and is secured by cement on the wires. It may be 
supported at the top by a central rod of magnesia, carried by а central 
wire on the glass rod, or by an inner magnesia tube, open at the 
ends; these arrangements permit the hood to be very thin, but it 
must be opaque. 7 claims. 


12,758. ‘An improved form or construction of pipes for the 
reception of electric cables." J.J. GREEN and W. OATES. 
May 24th, 1897. To enable cables to be drawn through conduits not 
laid accurately in line, the bore of the conduit is made oval, the 
longer axis being vertical, 1 claim. 
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No. 1,100. 


PARALLEL RUNNING OF а" 
NATORS. | 


THERE is always ап amount of trouble and uncertainty in 
synchronising alternators for parallel running. If а machine 
is thrown into parallel with others already running, there 
will be considerable strain on the engines, and abnormally 
heavy currents will flow through the alternators, unless the 
вред of the incoming machine is almost exactly the same as 
those already running. The result is that unless the opera- 
tion of paralleling is skilfully p»rformed, there i3 a flickering 
of the lights, as well as a risk of opening the circuit 
breakers. The usual methcd of synchronising by means of 
a phasing lamp is but an indifferent way of overcoming the 
difficulty, if the difficulty can be said to be overcome by 
such means. The phasing lamp indicates roughly the dif- 
ference bstween the speeds of two machines, but gives no 
indication whatever as to which machine has the greater 
speed. An arrangement by which the relative speeds of two 
alternators could be accurately indicated would be very 
valuable in alternating stations, where the operation of 
paralleling is of freqaent oocurrence. 

In a recent number of the Electrical World (N. Ү.), Mr. 


Burch suggests the following method of paralleling. Suppose . 


several large alternators are to be started at the same time. 
Proceed as follows :—Start them, get them at approximately 
the same speed, and connect the unexcited alternators in 


parallel by means of the usual switches. After thie, close 


the field switches of the alternators, and then excite all the 


. alternators simultaneously by closing the exciter switch. The 


alternators will buck for a minute, and then settle down. 

If it is required to switch on an additional machine in 
parallel with others already running, the method is some- 
what similar. Get the additional machine up to speed, and 
then throw in the paralleling switch without exciting the 
machine. Its armature instantly takes a lagging current, 
which acts like a transformer on open secondary. The field 
may then be excited without any delay, and the lagging car- 
rent is eliminated. There is a mechanical strain on the 
armature coils, but they are usually wound so colidly that 
there is no attendant risk. 

In another column of the same issue of the Electrical 
World it is pointed out that on throwing an anexcited alter- 
nator in parallel with others already running another danger 
may be involved. The lagging current taken by the arma- 
ture of the incoming machine would itself produce an exci- 
tation of the alternator field. It is stated that the excitation 
is as liable to be in a direction the reverse of that given by 
the exciting winding as in the same direction, and in the 
former case would take, as long as the machine continued 
running, heavy lagging currents to maintain the reverse 
magnet isation. 

To us it would appear that this lagging current is neces- 
sarily producing a field in the alternator in opposition to 
that to be produced by the exciting current. By hypothesis, 
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the incoming machine is to be run in phase with the 
machines already running, and the lagging current caused 
by switching on the unexcited alternator tends to demagne- 
tise their fields, and will consequently oppose the field of the 
incoming alternator as soon as it is excited. This will 
involve an instantaneous heavy rush of current through the 
armature, but there is no apparent reason why the lagging 
current should remain after the operation is completed. 


PRor. FITZGERALD contributes to Science 
Progress an interesting article on the con- 
nection between the action of magnetism 
on light discovered а good many years ago by Faraday, and 
the recent discovery by Zeeman that the lines of the spec- 
trum are visibly síffect«d by the magnetic field. Faraday 
showed that when a beam of polarised light was sent along 
the lines of force through a transparent substance in a strong 
magnetic fleld, the plane of polarisation was turned tbrough 
a small angle. Several hypotheses have been advanced to 
explain this phenomenon, but it was impossible to say which 
was correct till Zeeman's experiments supplied the required 
vera causa which has established the validity of one of these 
hypotheses, The Faraday ‹ есі may be explained by rup- 
- posing that the rotating molecules of the substance in the 

magnetic field have their frequency slightly increased or 
diminished by the action of the magnetic field. Theoretically 
а beam of polarised light can be looked upon as composed 
of two beams of light circalarly polarised in opposite direc- 
tions. The frequency of one of these beams will be slightly 
- increased, while the frequency of the other will be diminished, 


The Faraday and 
Zeeman Effects. 


by the different speeds of rotation of the molecules by which 


they are affected, and the result will be the rotation of the 
plane of polarisation which Faraday first observed. Now, 
Zeeman's experiments have shown that the magnetic field 
has the effect of altering the speed of rotation in the manner 
described, in the molecules of а gas at least; and the proba- 
bility is that the rame is true of solids. The phenomena are 
not quite so simple as in the care we have taken as an illus- 
tration, but there cannot be much doubt that the Faraduy 
and Zeeman eff ots ara connected in the manner indicated. 
Z-eman’s discovery, when bronght into relation with what 
was previously known, enables us to pick out the true from 
the false hypotheses, and thereby considerably increases our 
knowledge of molecular physics. The deviations from the 
‘theoreticully predicted results may be of the greatest value 


in showing how our fundamental assumptions will yet have 


to bə modified. . 


Ах accumulator is, in theory, a reversible 

pieprovememein voltaic cell, which shall store without loss, 

electrical energy supplied to it, and give that 

energy out again without loss, when required. Many cells, 
Daniell's for example, are theoretically accumulators, but are not 
reversible in practice for mechanical or pbysical reasons, and 
the only cell to be considered in practice is the lead accumulator. 
This, too, is only capable of restoring about 80 per cent. of 

the energy supplied to it—a defect inherent in ita nature, and 
arising from the. fact that the chemical re-actions daring 
charging ate not exactly the reverse of those during dis- 
charge. But the lead accumulator will give out practically 
the whole of the energy which it actually takes in from the 
charging current; hence imp'ovementa are to be looked for, 
not in the direction of increased efficiency, but, on the one 
hand, in the increase of the capability of the cell to retain its 
charge for a long while without diminution, and on the 


". 


other, in the increase of its capacity, and of its power to 
retain that capacity unimpaired under widely varying con- 
ditions of charge and discharge. By the use of pure acid and 
the avoidance of great differences of concentration in 
different layers, together with care in manipulation, 80 as to 
avoid short-circuiting in the cell, very satisfactory resulta 
have been attained as far as the retention of charge is 
concerned ; though in cells consisting of a paste of red lead 
supported by a framework of lead, the continual changes of 
volume during the conversion of that into lead-sponge or 


. peroxide, &c., tend to disintegrate the plates and form a 


source of danger from sbort-circuiting. Many of the various 
devioes (specially shaped framework, porous covers or cases 
for the plates, canals to facilitate the escape of gas) invented 
to overcome this difficulty are very succeesful. With 
insufficiently porous materia], the inner portions are never 
reached, which not only means diminished capacity, but a 
diminution of the available current that can be ured, both 
in charge and discharge. It means also an increase of 
the liability to disintegration if this current be exceeded— 
a disadvantage especially where accumulators are used for 
such purposes as street traction. Attempts at improvement 
in this direction have mostly gone on the lines of increasing 
the fineness of division of the spongy lead, either chemi- 
cally or mechanically; the Gelnhausen Electric Company, 
for example, grind the apongy lead with pumice-stone powder, 
whilst Pollak forces molten lead into the interstices of a 
powdered substance, such as common salt, which is after- 
wards dissolved out of the solidified mase. The addition of 


‘manganese dioxide to the active mase, is not, on the whole, 


to be recommended, as slow discharge is apt to take place in 
an open circuit, Experience has shown that the addition of 


the various organic substances which have been suggerted 


from time to time does not prolong the life of the cell, 
though the complete oxidation and disappearance of such 
organic eubstances should leave the lead in astate of favour- 
able porosity. For securing good contact between the sup- 
port and the active mass in the positive plate, no plan is ғо 
good aa formation by the old Plan:é process; the time 
needed for thie, however, is prohibitory. The Hagen manu- 
factory carry this procera on for about 10 weeks, and then 
cover the partially “ formed plates with the ordinary paste; 
whilst, according to Lucknow, а few days suffice to produce 
a “formed” plate, if the electrolysis of a very dilate, neutral, 
or faintly acid or alkaline solution of salt of the alkali or 
alkaline earth metals be carried. on by а moderately strong 
current in one direction, between lead plates. ` The lessening 
of the weight of an accumulator of given capacity is also a 
problem to be worked at. Gülcher has made an important 
advance in this direction. He makes his plates of a sort of 
fabric, the warp being of lead wire and the weft of glass 
wool. The finely-divided active mass adheres firmly to this, 
and the finished plates are cased in glass wool, which insu- 
lates them and lessens the risk of disintegration from 
mechanical causes, without impeding too much the circula- 
tion of the liquid. This accumulator has not more than 
one-third to one-half the weight of an ordinary cell of equal 
capacity. The above is an abstract of a paper by F. Foerster 
in the Chemiker Industrie, xxi. (8), 47—51. 


A Sequel to the Engineers’ Strike.—In cons quence 
of the great pressure of work in all the locomotive engineers’ 
shops throughout the country—dae to the arrears left by the 
engineers’ strike—and the utter impossibility of ob'siving 
deliveries within а reasonable ро the Midland R жау 
Company have been compelled to place sn order for 20 
goods engines and tenders, which are urgently needed, with 
Philadelphia and New York firms, At the presert time the 
Midland have 200 engines оп order with English firms, 
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A DIRECT READING OHMMETER. 


A NEW device for measuring resistance has been placed on 
the market, and is depicted in the accompanying cut taken 
from the American Electrician, It is, strictly spesking, a 
commercialised slide wire bridge, A wire is stretched over 
a scale, which is divided into two parts, making the entire 
.Fcale some 30 inches long. The resistance to be measured is 
to be connected across the two further birding posts. A 
telephone is used as the detector, and a hard rubb:r stylus, pro- 
-  vided with а battery key, is held in the hand, and is touched 
at various points along the slide wire, until a point is reached 
where no round is heard in the receiver, when the resistance 
in ohms may be read off directly from the scale beneath. 
The scale is Jettered in three colours, and there are three 
plog holes in one end of the bridge coloured to correspond, 
and it is obvious that when the plug is placed in a hole, the 
scale of the correrpondiny colour responds. The resistance 
is connected dir.ctly across two of the binding posts, the 
third being provided ro | | 
that other cells can be | 
used in case the cells 
in the Бох should 
b:come exhausted, and 
it be not convenient to 
renew them at once. 
The claims the manu- 
facturers make for this 
instrument are its ra- 
pidity of operation, 
simplicity, adaptability 
to be used in any posi- 
tion, and in dynamo 
rooms where strong 
magnetic fields are pre- 
valent, and its cheap- 
ness. Notwithstanding . 
the low figure at which 
it is sold, it is thoroughly 
well made, being finished 
in polished mahogany, 
with polished hard 
rubber trimmings, 
and accurately finished 
lacquered brass connect- 
ing blocks. It carries ! 
jts own battery, is comp'ete in itself, and is always read 
for use, and is as easily applied to a circuit as а volt- 
meter. It is particularly useful in running down faults on 
telephone switchboarde, dynamos, field coils, and all con- 
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structions which use electro-magnets or risistances of any 


kind. It has just been placed upon the market by the 
American Electric Specialty Company of New York City. 


ELECTRICAL CANAL TRACTION. 


IIT. 


In July, 1895, M. Denéfle was authorised to instal an 
electrical system on the Canal Bourgogne, between Dijon and 
Lock 57, about 4 kilometres. Water is again the motive 
power, а fall of 2:60 m. of 40,000 m? daily being available. 
The line is placed 5 m. above the tow-path, supported on 
posts at 50 m. f pan, and two chariots transmit current to 
the electric horse or to the towing machine as already 
described. Меғвтв. Maillet and Dufourmy, Belgian engineers, 
have thus spoken of the installation of which they made a 
test. The electrical horse alone operated a string of boats 
of a total of 566 tone, and one of four boats of 739 tons, at 
a speed of 1,900 m. per hour. It ran well without any 
transverse deviation from the pull of the tow-rope or any 
damage to the tow-path. The tow-boat, also operating with 
a screw propeller, and cf a length of 33:38 m., and a width 
of 5:02 m., with a Іова of 217 tons, travelld at a speed of 
2.410 to 3,150 m. per hour on March 9th, and with a load of 
175 tons an equal size of boat ran 2,400 to 3,000 m. per 
hour with the вате machinery. М. Denefle has also installed 
his system on the canal of the Aire and Deule between 
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A Dit kor READING OHMMETER, 


Marles and Pont à Vendin with the ultimate idea of exten- 
sion over the whole length of 48 kilom. b tween Bé-hune 
and E- caut. In 1895 there passed over this canal 8,118,000 
tons, the «quivalent of 11,000 full boats and 5.274 empty 
onef, which represents daily, allowing for holidays, 34 full 
boats and 16 empty ones. The power necessary to haul these 
50 boats is about 110 kw. or 20€ H.P., bat 800 H.P. may 
b» allowed for a good margin. The country being flat 
water-power was not to be had, and the company put in two 
steam plants, one at Beuvy, one at Bauvir, each containing 
four engines of 50 H.P. with a working pressure of 5:5 k, 
per cm? and each driving its own dynamo. Semi-tubular 
boilers of 135 m? heating surface produce 3,250 k. of steam 
per hour. Ordinarily three engines are at work with one in 
reserve. 

The dynamos are guaranteed an efficiency of 91 per cent., 
the motors of 87 TU cent. At each station the three 
running groups yield 144 amperes of current or a total of 
288 amperes at 625 volts at the terminale. At the most 
distant part of the Jine the current is at 500 volts. The 
conductor is 7 mm. in 
diameter, of chrome 
bronz>, 98 per cent. 
conductivity, There are 
two or three of these 
according to the section 
of the line. They are 
carried 6 metres, high 
on Finland pine posts 
spaced 40 m. The return 
wires are carried by iron 
brackets, and are earthed 
every two posts. The 
cost was 700,000 francs 
(£28,000), and its work- 
ing should yield 155,500 
franca (£6,220). | 

The figures show tbat 
if the price of haulage 
is the same as that on 
the Grand Canal, Paris, 
to the sea, there should 
be a yearly tonnage of 
2,800,000 to cover the 
costs. This is really 
exceeded. The compari- 
son of various systems 
must b» made from the double point of view of working 
and economy. 

The system of M. Levy by travelling rope is said to be 
very perfect, and to demand no variation of existing boats 
in any point, but it has the inconvenience of a moving rope 
many kilometres in length put into motion by а single 
machine, and liable to break down without any power of the 
engineer to anticipate or prevent. The rope must always 
be moving whatever the fewness of boate, and there can be 
no variation of speed. А cable only lasts four or five years, 
the life of the pulleys is still lese, and they require rebushing 
every two or months. Then the gripping of the tow- 
rope is inconvenient and needs a man ashore to follow and 
prevent accident by twisting of the cable and the tow-ropes 
together. It is difficult to stop a cable from rotating on its 
own axis. The same thing is found to occur in main 
driving ropes, though beyond causing extra wear and tear 
there is rothing harmful in tuch rotation; but in boat 
haulage the revolution of the cuble carries round the tow- 
rope, and this is a serious difficulty. Square ropes have 
been tried by some rope makers as a remedy. They are made 
from 4—8 strands twisted in opposite directions, one half 
each way, 80 that the cable is neutral. Sach cables are less 


~~ a 
. 
r 
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exter віріе than circular cables, more flexible, and less 


absorptive of force at changes of direction. Their radius 
of inertia is less, and they do not twist, but always keep the 
same side to the top. It is proposed to test such a rope on 
a length of 30 kiloms. between Riesenbeck and Sleesen, on a 
German canal from Dortmund to Ems. 

The electrical horse is well spoken of in the paper. It is 
strong and simple in construction, and works either way 
without stock on an instant’s call, The only fear is as to 
any damage to the tow-path, and room under the bridges. 
It із not cumbrous or difficult to control, but it requires а 
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man to control, but it calls for no change in the existing 
régime, being merely a machine horse. A convoy of boats 
is just as possible with it as with a tug-boat. In energy 
consumed per boat the following figures are given: — 


Per boat of 887 tons at 2 kiloms. per hour, 8:45 kw. 
» 186 » 9 » » 1:8 » 

Unloaded at EE 09 „ 
The Lamb system already referred to as consisting of 
electric motors running on cables has not been applied on a 
large scale, It is objected to this system that two motors 
cannot pass, but that the up and down haulage must be done 
from different banks. But we do not see that this need be 


necessary; for why should not the up and down carrier 


cables be placed at different heights on the same post, the 

machine on the higher cable hanling the far side boat? 

This, or its equivalent, is done on the Thwaite - Cawley 
system, in which the track is of rigid section rolled iron. 


It is urged against screw propellers that, especially in 


canals of small cross section, the waves аге а very powerful 
cause of disintegration of the banks, the water movement 
produced in conjunction with the boat displacement action, 
is a peculiar helicoidal motion, mach more destructive 
than at first sight appears. There are difficulties with screw 
poros also, in the stern currents set up against a towed 

at whose resistance is much increased, but it has the 


advantage of leaving the bank free, and it avoids the crossing 


difficulty. The stern of a blunt boat is also not a very 
suitable place for the working of a screw, for water cannot 
flow freely to it. It appears that if to propel a boat a mean 


expenditure of 4 kw. is required, then the electric haulage 


only demands 2:2 kw. 

he chain system has a difficulty that when single the 
passing of boats and changing off and on the chain by one 
of them is difficult and may be dangerous, whilst where there 


are two chains there is apt to be trouble at curves with the 


chains becoming entangkd. Boats govern well, motion is 
regular and lively, and generally the system performs all that 
it is possible to hope for. We cannot call to mind a single 
instance at the moment of a chain ferry in this country or 
of a chain system on any canal, but have geen the system 
employed in Holland for a ferry-boat across the Y. 
Accumulator haulage is only looked upon as having a 
limited field. Its advantage is that each boat is independent 
and carries its own motive power. Overhead conductors 


give great flexibility to the traffic. In towns with a canal 


network, accumulators, alone are looked on as practicable— 
the trolley wire would be too complicated, besides being in 
. the way of animal traction, masts, and steamboat funnels, 
and quite hopeless at a seaport where boats must be free to 
go alongside any wharf or ship at wil. The question of 
general resistance is too complicated to deal with; the resist- 
ance of the waterway is no negligible quantity, yet it is 
very Variable with the s ze of boat, but it may be said that 
the surface condition of the hull is one of great influence. 

For the ваше boat at different draughts the traction in- 
creases less quickly than the submerged midship section, and 
more quickly than the total wetted surface. | 

For boats of equal midship section, having forms as near 
alike as possible, bat of different length, the total resistance 
is sensibly alike and independent of length. A convoy of 
boate gives a total resistance sensibly equal to the sum of the 
resistances of the boats making up the convoy. Nevertheless 
diminution of resistance may be obtained, varying with the 
speed, if the towed vessels are so coupled as to establish a 
solidarity as complete as is possible 
elements of the same convoy. This, of course, is on a par 
with close coupling of railway cars, whereby considerable 
reduction of resistance is obtained. 


The resistance of the waterway for two canals of the same 


form, the resistance is less in the larger waterway. ` Resist- 
ance depends on the state of the surface, being less in a canal 
well protected by stone, than in one where the banks are pro- 
tected by reeds and rushes. A rectangular profile offers a 
marked superiority to one of trapezoidal form. 

. A final word for the horse. M. Deróme, the chief 
engineer of navigable ways of the north of France, shows 
that the horse has successfully triumphed over all means of 
mechanical propulsion, working at an astonishingly cheap 
rate, ard bringing down prices ав low as 2 millimes per ton- 
kilometre. 


THE ELEOTBI 


etween the different’ 


The system has the overpowering advantage of. the first 
order in that general expenses are almost nil. The whole 
expense of baulage is made up of two factore, a constant 
term whatever the number of boats in a train, and a term 
proportionate to the number hauled. The small value of the 
first term shows little chance of diminishing the cost of 4 
ton-kilometre by mechanical means. But the increase of 
speed by which а canal is covered more rapidly, constitutes 
an economy for the boating industry. In chain haulage 
the initial cost is high. Оа the Oder and Spree it is piven 
as 34,414 francs per kilom. (£1,877); on that of St. 
Maur and St. Maurice 28,846 france. The annual cost for 
а days work of 12 hours is 4,600 francs per kilom., 
including interest and depreciation. The cost of traction is 
thus about 002 franc per ton. In thé Mont-de-Billy 
tunnel the first cost was 50,000 franos per kilom. (£2,000), 
and the working cost 5,775 franca the ton kilom., coating a 
little over 004 franc. 

M. Levy has fixed 900,000 tons as the smallest annual 
tonnage at which chain haulage can compete with horses, 
Under a tonnage of 24 millions chain haulage appears to 
excel all the electrical methods. The electrical horse seems 
scarcely suitable for small canals and little boats, but offers a 
chance of reducing costs on large canals, and reducing also 
the length of journey. Applied to convoys of boats the 
system. is still more advantageous on rivers and currente. 
The first cost may be set down at 26,000 franca per kilom. 
The electrical horse itself costs 5,700 francs. | 

For an annual tonnage of 3,000,000, screw propulsion 


costs about 25 per cent. more than chain towage, bat the 


contrary is the case for smaller traffic, во that for 200,000 tons 
towage is 11 per cent. dearer than ferew propulsion. Equality 
b:tween the two systems is reached at about 400 to 500 
thousand tons but both systems are passed by haulage. On 
the canal of Aire and Deule the cost of installation was 
27,000 francs per km., and the working expense 6,000 francs 
per km., 80 that the cost of transport of 1 ton 1 km. was 
0:002 franco, On tbe summit level of the Canal Bourgogne the 
installation cost 22,250 francs per km., and the tor-kilometre 
cost was 0:012 franc, and M. Bovet estimates for a canal of 
50 km. and a tonnage of 8,860,000 would cost. 1, 250, 000 
franca, or 25,000 francs per km. The Bovet towing 
apparatus costs 3,000 francs, and the Deréfle propeller 
6,800 francs. 


. rn 


THE ELBEUF ELECTRIC TRAMWAYS. 


THE ordinary Englishman’s conception of the pretty little 
Norman town of Elbeuf is merely such as he can form upon 
& railway carriage window acquaintance as he passed through 
on his way to Paris from Havre or Dieppe ; but those whose 
lot кз gare taken them there in youth to one or other of 
the.good schools that, used to flourish in Normandy 20 years 
ago, or later on in connection with such businessea a8 cotton 
spinning, weaving, and dyeing, will remember that Elbeuf is 
& very vigorous neighbour of the big city near it, Rouen, 
only 18 miles away. | 

he latter place has—as most of our readers will probably 
be aware—enjoycd the benefits of electric traction for nearly 
four years now; and the results have been more than 


sufficient to justify the neighbouring towns in authorising 


the construction of electric tramways within their areas. 

The fact of such developments being entirely in the hands 
of private interests, and not those of the municipalities, offers 
too large a field for discussion just now; it may well receive 
extended notice by itself; at present we need only remark 
that the tramway company at Rouen bas served, and con- 
tinues to serve, the public requirements во excellently that in 
response the proportion of passengers to the total number of 
inhabitants is nearly 800 per cent. every week! That is to 
вау, the tramway on the average carries every week passengers 
to the extent of nearly three times the entire population. 

In 1895 the total of passengers carried reached 5,000,000 ; 
in 1897 this was increased to 14,000,000, а result probably 
not surpassed even on the much-vaunted Glasgow tramwaye. 
It is small wonder, therefore, that Elbeuf, although pos- 
sessing only a quarter, or a fifth, the population of Rouen, 
should wish for the advantages of electric traction; and now 


—— — — . = a 


Vol. 43. No. 1,100, Оковмэяв 23, 1898] THE ELECTRICAL REVIEW. 


925 


the good folks of the town can boast of a service equally 
extensive in proportion. 

Rouen has a population of about 120,000 and a network of 
electric tramways at work totalling up to about 28 or 30 miles. 
The population of Elbeuf ia about 24,000, and the extent of 
tramways now installed is 6} miles. 


Population. tamen, per num. ot 
Rouen 120,000 28—3) 14,000,000 
Elbeuf ... 24,000 63 Recently opened 


It is instructive tocompare these figures with correspond- 
ing Kus taken haphazard in this country with horse 
raction :— | 


Leicester 120,000 9 5,000,000 
Lancaster 21,000 43 450,000 


The Elbeuf tramways were opened on May 26th last, so we 
are informed by our contemporary L’ Electricien, from whose 
pages most of our description is obtained, and exact traffic 
results are therefore not available as yet, even for the first 
six months, though every satisfaction is felt with the amount 
of patronage given to the cars by the public. 

he system practically comprises one long line right 
through the town, with a shorter cross line from the main 
railway station, and passing over the River Seine, with a 
short branch to the quays for goods traffic. 

Some interesting features are to be noted in the design 
and construction work. First of all, the usual double trolley 
wire line has the two wires croes connected every third of a 
mile. А special return feeder is taken from the power 
house to the central point of the system where the two main 
lines cross, and there joined to the rails. This return feeder 
is merely composed of four bare copper wires 14 mm. 
: diameter lying in a V-shaped slight wooden trough filled in 
with bitumen. ' 

The line passing over the Seine river bridge has neces- 
Bitated several somewhat unusual precautions. The rails 
themselves are absolutely insulated from the main structure 
of the bridge by being placed on solid oak beams or longi- 
tudinals. Plain H beams or steel joists lie on each side of 
the oak longitudinals and are riveted to the bridge floor 
1 The space in between the steel joists and the wooden 

eams is filled up with cement concrete, with two layers of 
bitumen asphalte over all. 

A special insulated return feeder is darried across the 
bridge, connecting the rails on either side with another 
return feeder having branches to each pair of rails, the 
pointe of which are opposite one another. 

As the car over the bridge, therefore, and over each 
‘succeeding pair of rails, the circuit is completed through the 
respective branches to the secondary feeder, and thence to the 

main return feeder. The rails on the bridge are otherwise 
completely insulated, and separated electrically and mechani- 
cally from the track on either side. 
here is not much comment to pass upon the rolling stock 
employed. Twelve motor cars and five trailers are ured for 
the ordinary service ; each car has seating accommodation 
for віх first-class and 18 second-class paseengers; 10 are 
allowed to stand on each platform, so that a total of 44 
_ passengers may be carried on each car. The Dickinson side 
swivelling trolley is employed, and the side bracket arms on 
the street еса are therefore very short, not more than 4 or 
9 feet on the average. | 

There seems an increasing and praiseworthy tendency 
abroad to diminish as much as possible by such means the 
admitted want of beauty in overhead wires strung up in the 
old-fashioned ways, and those engaged in electric traction 
in this country would do well to pay attention to 
practice on the Continent, so as to avoid the use of exces- 
gively long gallows-like bracket arms, or a birdcage span wire 
construction, such as might be pointed out in more than one 
place on this side the Straits of Dover. 


King's College, London.—The Sir David Salomons 
Scholarship for 1899 has been awarded by the Institution 
of Electrical Engineers to T. R. Renfree, student in the 
Siemens Engineering Laboratory of King’s College. 


per Ib. gross wt. ot butt. Ib. 


STORAGE BATTERIES FOR ROAD 
TRACTION. 


Ат the present moment France appears to be taking the lead 
in the work of rendering electric traction on common roads 
more practicable, The main point, of course, is to obtain a 
much lighter form of battery than those wbich have given 
satisfaction as stationary accumulators: Some of these 
robust and durable appliances have, it is true, been used for 
road traction in New York and elsewhere; but the experi- 
ments, we take it, have been more eafe than satisfactory, and 
from a financial point of view even the element of safety has 
been rendered problematical by the high ratio of non- ffective 
to effective work due to the great proportionate weight of 
battery to be transported. | 

Nothing has been done—nothing is likely to be done— 
with accumulators other than those in which peroxide of 
lead and spongy lead are the active materials. In America 
some attention has been given to the ammonium chloride 
accumulator, with carbon plates, invented by Senor A. 
Sandaran; but, whilst it might fairly claim to be a very 
light form of secondary cell, the evolution of offensive and 
irritating fumes, consisting of ammonia and chlorine, would 
have rendered it quite impracticable, even if ita low effi- 
ciency had not condemned it. It ig, in fact, an objectionable 
modification of the Commelin-Desmezures cell. Nor has 
ап strikingly novel been adopted or attempted, 
although we hear of striking novelties obtained, and tested, 
on a small scale, in electro-chemical laboratories. In regard 
to novelty, the most noteworthy result is the prodaction, in 
the new form of the Falmen accumulator, of peroxide active 
material of extraordinarily low specific gravity. The 
ordinary material varies in specific gravity from 6 to 8 17, 
but a sample of the Fulmen peroxide which we examined 
had the specific gravity 4:2, and, although soft, possessed 
considerable coherence. The recent performances of this 


battery, at the Cab Competition organised by the Auto- 


mobile Club of France, are no doubt due in great measure 
to the great porosity of the active material. | 

The most recent competitor in the field with light traction 
batteries is the firm of Valls & Cie, of Paris and Lagny 


(Seine et Marne). These manufacturers put forward.three 


special types of battery for the propulsion of automobile 
vehicles, viz., a normal, a light, and a very light type. All 
three are of the pasted kind, and bear a general resemblance 
to some of the forms which have been manufactured by the 


. E.P.S. Company. Very light" and “light” open grids 


contain the active material in the two Jast types, whilst in 
the case of the normal type the active material is lodged in 
sub-divided grooves haviag a downward slant in the direction 
of a somewhat substantial solid core of metal, which is per- 
forated with 36 holes, for the purpose of allowing the 


- circulation of the electrolyte. From these types the publio 


are invited to make a choice, aftér the fashion of Portia’s 
loverr in the ‘Merchant of Venice, and to discover by 
experience which is to carry off the prize of suocess. 

The írés léger type is the only one of particular interest 
from our present point of view. The design of the cell has 
ro doubt been carefully considered in the light of an 
extended experience, but as it preeents no novelty, we can 
afford space only for the. condensed data in relation to it. 
With the normal period of discharge of five and a half hours 
we have for the specific rate of discharge—taking gross 
weight of battery :— 


Amperes . 
BS tm 0:868. 


This normal rate of discharge may,:for short periods of 


‚ time, be increased twofold. For a battery satisfactory in 


other respects, this rate is fairly satisfactory also, without 
being in any way remarkable. The ratio of watts to lb. 


gross weight is 1:65. 


In capacity, the battery is more than fairly good, as will 
be seen from the ratios :— | | 
Ampere-hours — 4:83, and Watt-houra =9 37. 
Forty-four cella of this battery, weighing 6:9 cwt., will 
presumably on a hard level road—convey a load of 25} owt. 
(including weight of cells) over a. distance of 374 miles, ut 
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the speed of 7} miles per hour. The ratio of total traction 
weight to weight of battery was Ш = 869 


For this type of battery, the normal density of current— 
an important consideration—is :— 
. 15:6 amp. 
2381 tq. in. 
It will be interesting to compare with these data those 
arrived at in relation to the new form of Fulmen battery by 
the jury appointed to consider the results obtained in the 
recent Concours at Paris. | 
Tbe normal rate of discharge was :— 
Amperes m 
per Ib. gross wt. of batt. — кзз 
The specific power was :— | 
Watta 
1р. 
The specific capacity was :— 
Ampere-hours 
EET AS 
The specific energy was :— 
Watt-houra 
ib 


= 041. 


== 2°32 


= 11°86 


The weight of battery per H.P.-hour was 65 Ibs., and the 
21:6 amp. 064 


normal dersity of current was A = ——————- 
a NS 935 sq. 10. 


In the various trials the ratio (7) of total traction weight 


to weight of battery varied from 2:68 to 3:89. 


It is impossible to make а fair comparison of traction 


results unless they have been obtained over the same ground, 
and—if not at the same time—when the condition of the 
road is the same. This applies especially to the comparison 
of the performances of different accumulators. But suppos- 
ing the conditions of traction to be the same, accumulators 
may, by a scientific use of the imagination, conveniently be 
compared by comparing the respective distances over which 
any weight of the given batteries would transport itself only. 
By this method, which is due to Mr. Desmond FitzGerald, 
the comparative traction values of batteries are expressed by 
distances. Thus, if / be the distance over which a given 
weight (4) of a battery will convey at a given speed а given 


traction load (w) including a; then, L being the distance 


. through which the battery would transport its own weight 
only, we have the proportion :— 
4A: I:: W: L 
whence | L=] i 
According to this formula, any weight of the accumulator 
which has been worked by the London Electric Oab Com- 
pavy would convey itself over the distance :— 7 


30 tt. il 
uwa 107 miles. 

Аа ounce or a ton of the ¿rès léger accumulator of 
Valls & Cie. would, presumably, as we have said, on a hard 
level road, carry itself over a dittance of 


2 860 Tha, 
774 ibs. 


And, under the various conditions which prevailed during the 
Paris Concours, the Falmen batteries (or any portion of 
them) which were used in the three Kriéger carriages and in 
the Jenatzy and Jeantaud vehicles would respectively have 
carried themselves over the distances of 204, 209, 248, 222, 
and 147 miles. 

What we consider to be a serious defect in the French 
accumulators referred to is that they both—and more par- 
ticularly the Falmen—have metallic lead in direct contact 
with the electrolyte. In other words, the metallic supports 
are not embedded in and protected by the active material. 
From this defect must result not опу a loss of current in 
charging, but a comparatively rapid corrosion of the support. 
What is required, and what we believe will be forthcoming 
is an active material which will not disintegrate, and in 
which, therefore, the support may safely be embedded. 


L = 50 miles x 


L = 875 x zz 139 miles. 


SOME NOTES ON THE RECOVERY AND 
REFINING OF NICKEL. 


By SHERARD COWPER-COLES. 


Every year nickel is taking а more рои position in 
the industrial world, and electrical methods are being applied 
both to the winning, refining, and electro-deposition of 
nickel on a large scale, Nickel holding a position in the 
metallargical world between copper and iron, can be won by 
methods analogous with those employed for both metals. It 
combines readily with the metalloids, with sulphur and 
arsenic, which play a prominent part in the metallurgy of 
this metal. All the important nickel compounds met with 
industrially are derived from the protoxide NiO, the per- 
oxide being a very unstable salt. The sulphide ore can be 
run into a matte or regulus, and the oxides directly reduced 
to crude metal, also the arsenside (speise), which are sub- 
jected to either dry or wet treatment, mainly with a view to 
separate the associated carbon. 

The Barton forge is said to have been applied to the treat- 
ment of nickel ore in Canada. The oxide is enclosed in a 
cradle and submitted to the combined action of the arc and of 
hydrogen, by immersion as the positive electrode in a current of 
great intensity in a suitable electrolyte. The possibility of 
depositing nickel electrolytically appears to have been first 
contemp'ated in the year 1840 when an English patent was 
filed covering the use of the double cyanide of nickel, and 
potassium as an electrolyte. This process has been of no 
service in the electro-metallurgical extraction of nickel. R. 
Bó:tger has succeeded in obtaining good deposits from the 
double sulphates of nickel and ammonia, and this process is 
the one which is now almost entirely used for the electro- 
deposition of nickel. Mineral acids, if in the free condition, 
are found to be detrimental; boric and шера: acids, 
however, appear to b» harmless, of basic solutions only those 
which are ammoniacal can be used. Borcher recommends 
the use of sulphonic acid as a depolarising agent. 

Dr. Ludwig Mond's process is an entirely new department 
in metallurgical practice, and is based on the simple property 
possessed by nickel of forming a volatile compound with 
carbon monoxide, metallic nickel bring rel when the 
compound is heated to 180? C. Dr. Ludwig Mond, in 
collaboration with Dr. Carl Langer, has discovered a method 
of eliminating the carbon monoxide from gases containing 
hydrogen. They were guided by the observation that finely 
divided nickel removed carbon from carbon monoxide, at а 
temperature of 350? О, converting it into carbon dioxide, 
whereas the dissociation of carbon monoxide by heat alone, 
according to Victor Meyer and Carl Langer, remained incom- 
plete at a temperature of 1,690° О. In the original experi- 
ments carried on in connection with Dr. Friedrich Quincke 
finely divided nickel was formed by reducing nickel oxide at 
850° О; by hydrogen treated with pure carbon monoxide in a 
glass tube at varying temperatares. The gas escaping from the 
apparatus was ignited, and while the tabe containing nickel 
was cooling, the flame became luminous and increased in 


luminosity as the temperature sank below 100° O. Metallic 
spots were deposited on a cold plate of lain, held in this 
luminous flame, and on heating the tu through which the 


gas was escapiog a metallic mirror was obtained, while the 
luminosity of the flame disappeared. These metallic deposits 
were found to ba pure nickel. Nickel carbonyl was then 
isolated in a liqnid state, and it was possible to produce it 
with facility in any desired quantity. No other metals 
which were submitted to investigation showed indications of 
combining with carbon monoxide except iron. The result of 
these discoveries was that in 1892 an experimental plant on a 
large scale was erected at Smethwick, near Birmingham. 

F. Foerster is amongst the foremost who have applied 
electro-metallurgical methods to the winning of nickel. He 
has carried out a number of valuable investigations to 
determine the cause why nickel deposita are inclined to peel. 
It does not appear to be due to oxygen; electrolytic cobalt 
contains oxygen, but the deposition does not offer any great 
difficulty. Tne best results were obtained from hot neutral 
sulphate solutions, bat the percentage of iron and cobalt was 
hardly altered, so for refining parposes this electrolyte is un- 
suitable. Carbon, silicon, and copper did not contaminate 
the deposited nickel. Nickel chloride solutions were found 
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to be troublesome, hot neutral solutions formed basic 
chlorides; bat this difficulty was overcome by adding hydro- 
chloric acid, but then hydrogen was given off at the cathode, 
which interfered with the deposit. 

In Audré's process, copper or carbon plates are used as 
cathodes, and nickel matte, speise or impure nickel, cobalt, 
apd copper compounds are used as the anodes. The copper 
is depo-ited on the cathode; nickel is not deposited as long 
as the electrolyte is acid. In order to separate every trace of 
copper from the solution, a carbon plate is substituted towards 
the end of the operation for the matte of alloy anode. A 
small quantity of ammonia is then added to the solution, air 
is passed through whilst it is being 55 in leaden pane, 
the iron is separated as а flocculent hydroxide, and is removed 
either by filtration or by sedimentation. Pare nickel sul- 
phate can then be obtained from the solution by concentra- 
tion: the nickel sulphate solution, after being made ammo- 
niacal, is then electrolysed with porous diaphragms. The 
anodes are composed of iron or zinc, as these are found not 
to polarise; two diaphragms are used, the solution between 
the two diaphragms is periodically drawn off to prevent the 
iron or zinc sulphate solution formed at the anode mixing 
with the nickel catholyte. | 

Farmer patented a process in 1888 for the production of 
nickel plate, the apparatus consisting of rollers made of a 
non-conducting substance, which were caused to maintain 
open hollow brass or copper cylinders in continuous slow 
rotation, which served as the cathodes. Nickel plates were 
bent into half cylinders and used as ancdes placed beneath 
the lower half of the revolving cylinders. Armas fitted with 
rollers were caused to press against the cylinder and formed 
the negative contact. The solution recommended by the 
inventor is composed of the double sulpkate or nitrate of 
nickel and ammonia. 

Hoepfner has patented a process for using a purified 
neutral solution of nickel which he then acidifies with a 
weak and freely conductant oxygen acid (citric or phosphoric 
acid) which is electrolyeed with the aid of insoluble anodes, 

The anodes are immersed in cells containing a solution 
of the chlorides of a more electro-positive metal, which may 
be partly or wholly soluble in the solution, bat in that case 
some metal, such as zinc, which would not be deposited with 
the nickel must be used. ä 

In the commercial electrolysis of nickel, even with anodes 


containing as high as 96 per cent. of nickel, the anodes. 


readily fall to pieces, owing to their uneven solution. A 
large quantity of anode scrap is formed, often as much as 
e cent., this difficulty increases when matte anodes are 


Askermana has tried fusing chromium oxide and antimony 
sulphide, below the fused crust of sulphides which is formed, 
a crystalline mass of the two metals occurs, the antimony 
being finally removed by oxidation or refusion. The addition 
of sulphides is considered to accelerate and facilitate the 
metallurgical reactions. | 

Neumann has given attention to electrolytic methods for 
determining nickel, which have been employed to some 
extent in practical analysis, viz. :— 

1. Salphate of ammonia in excess. 

2. Electrolyeis after converting the solution into am- 
monium oxilate. 

8. Eleotrolysis of neutral nickel solution after decomposi- 
tion with ammonium carbonate. 

Of these methods the first is most frequently used, any 
iron being first precipitated with ammonia, and the filtrate 
electrolysed, which is not possible in the case of the oxalate 
method. | 

Neumann has used electrolytic methods with considerable 
success for the determination of nickel in steel, and for 
nickel slags. 

Classen has proposed a method of depositing the nickel 
and iron simultaneously ; dissolving the deposit in dilute 
acid and determining the iron volumetrically is a slow one. 

A new iron alloy has been invented by Dr. Charles 
Gillaume that has an expansion under a rise of temperature 
smaller than all other alloys produced so far. The alloy 
consists of 36 parts of nickel and 64 parts of iron. 

Seven to 10 per cent. of nickel added to aluminium forms 
ш 5 alloy when bright ness combined with hardness is 


The magnetic properties of nickel are interesting, numerous 


researches have been made on this subject. Dumont has 
determined the magnetic permeability for fields lying between 
14 and 50 CGS. unite, and for temperatures between 
— 78° and 250? C., of reversible nickel eteele, containing 
from 27 to 44 per cent. of nickel. The variations of 
permeability with temperature in the maximum field are 
continuous, and the curves representing them are roughly 
parallel to each other, so that at equal distances (of tempera- 
ture) from the point of total Joss of magnetism, ali the 
alloys have the same permeability, At a temperuture of 20°, 
all the alloys show similar changes of permeability, with varia- 
tions in the magnetising field, rising slowly as the field is 
strengthened from 14 to 25 units, then rapidly increasing to 
a maximum in a field of 85 units and slowly diminishing 
as the strength of the field is further increased. Under 
the same circumstances of temperature and strength of 
field, the permeability increases with the content of nickel. 

Fine nickel is produced electrolytically at Newark, N.J., 
in plates 3-inch thick ; the Canadian Copper Company have 
also erected a large experimental electrolytic plant at 
Cleveland for the treatment of Bessemer nickel matte. 
Messra. Gustave Menne & Co., of Siegan, are also supplying 
electrolytic nickel. | 


THE INSTITUTION OF ELEOTRIOAL 
| ENGINEERS. 


THE meeting on Thuraday of last week, the 15th inst., was 
devoted to a paper on **Eleotrio Interoommunication in 
Railway Trains," by Mr. W. E. Langdon. On conclusion 
cf the reading of the paper, the President, Mr. J. W. Swan, 
remarked that the subject therein treated із one with which 
the name of Mr. Preece is inseparably connected, and he felt 
it would be wrong not to call upon Mr. Preece to speak, 
although that gentleman had jast come to the meeting from 
a long railway journey, 

Mr. Preece responded to the invitation by stating that 
the paper seemed to resuscitate the past. 16 was 84 years 
since he pegged away at this subj.ct. He remembered 
having brought the thing to a very fair state of success when 
bis visions were dashed to the ground by a very foolish 
blunder. In 1866 any application of electricity attracted 
attention, and the room in which he demonstrated the work- 
ing of his system was crowded. The models worked well, 
the coupling was fixed and ita action explained, but when it 
came to ringing the alarm was not raised, and he was 
laughed to scorn. Не passed it off by saying that perhaps 
some dust had got on the stud. This at once raised pre- 
judice against the thing, for if a little dust in the Institution 
of Civil Engineers interfered with the working what would 
be the oase in practical ы use. The cause was, 
however, not quite so simple. Those present had been 
very anxious to try the apparatus before the meeting, 
and one of Mr. Preece's assistants had thrown the alarm 
m by sticking a little pieoe of paper on the stud with 

iva! * 

Another trial was made later on a special train, but 
again something arose to sustain prejudice against electrical 
apparatus. It will be remembered—as explained in the 
paper—that the action of Mr. Preece's system depends on 
two batteries being coupled in opposition, as the E. M. Fs. 
are equal the alarm bell does not ring until a circuit is closed 
between the batteries and the bells with which they are in 
seres, In this trial a lineman was 
that everything was right, bat as luck would have it, one of 
these men thought the did not ring loudly enough, and 
he added another battery, thereby throwing the system ont 
of balance, and causing the bells to continue ringing, even 
without an alarm being desired. Again Mr. Preece was 
beaten, but such accidents are not likely to arise now. 

Mr. Leonard wished to correct certain errors in the девотір- 
tion of the Sonth-Eustern Railway Company's system, as given 
in the paper. That in use was introduced by himself, and had 
entirely replaced the system attributed to Walker. The 
three-way switch was not indispensable, but in practioe was 
found to be convenient. The object of the switch was to 
cut off the battery when a train was left in a siding—a time 


t in each van to see 


— — GER Romeo 
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when carriage cleaners and others might experiment with the 
alarm system and run down the battery so that when again 
required the alarm was found to be out of order. The 
switches were turned up when a train was put into a siding, 
and the batteries thrown out of use. It is not necessary to 
have batteries on every тар. Wherein the complication of 
his system existed he failed to see. He had tried a system 
with but one indicator for a carriage, but the railway servants 
did not like the arrangement, as they had to go right through 
the compartments in a carriage to ascertain which alarm hud 
been used. This meant entering, ғау, six compartmente, and 
the guards did not appreciate the work at all. 
battery was fixed over the fire-box. Now it was put on the 
tender and the connections. His predecessor used an outside 
disc on the carriages; it was impossible to prevent this 
being stolen when it was of bra:s, as the value of the metal 
was known to many persons who had access to station yards, 
and all efforts to trace those who removed the discs failed. 
Another disadvantage was that the pivots of the discs were 
clogged up by dust and by the alkali used for washing the 
carriages. | | 

Mr. Leonard had never experienced any difficulty with 
a rail return when running, but when a train wes standing 
in a station there was occasionally defective connection. 
He had found that electric light wire of good quality was 
entirely satisfactory for wiring the alarms. 

Mr. Leonard thought that his system accorded with the 

author’s views on the three considerations raised. The 
onp ing is not, however, final, and it is the sole relic of 
Walker's original system. It has evidently been found 
useful, as several companies have imitated it. 
Mr. Winter refe to his late brother's system in con- 
nection with the author's condemnation of the rails being 
used as а return. He stated that the use of the existing 
couplings on the Madras railways for the purpose of 
electrical connections had never once failed, and that it was 
impossible to break connection. Considering the stress laid 
upon the importance of baving no additional coupling this 
was worthy of notice. 

Mr. Wolff desired to call attention to the advantages of 
using а whistle to call attention, and suggested an arrange- 
ment whereby the electric current operated a relay and the 
alarm was given by a steam whistle. He thought electrical 
apparatus should b» quite distinct in character, as he had 


known of а case where a lady attempted to stop a train by. 


the alarm as she thought, but had turned off the hot water 
ef the heating system instead. 

Prof. S. P. Thompson drew Mr. Langdon's attention to 
a patent specification, dated 1852, describing an interest- 
ing and early system of railway train alarme. He then 
expressed the wish that writers of papers would use exactly 
the same terms to describe identical things. Men 
from different parts of the world and workers in 
different fields would then be able to eettle upon common 
ideas, and if the same terms were used in the same sense, 
ambiguity would beavoided. He did not want to detract 
from the value of the paper, or to indulge in captions criti- 
cism; but at the risk of being charged with, perbaps, petty 
criticism, he would like to protest against the use of such 
terms as “commutator” for an apparatus which doesn't 
commute anything, but is merely a switch. Again, the 
phrase “open circuit" is always taken to mean, in electrical 

braseology, & disjoined circuit or connections in which there 
is no circuit, whereas the author meant a bare or upinsulated 
circuit or conductor. The speaker would like to induce our 
friends to choose well understood terms, and was anxious 
that they should employ them with the same signification 
as electrical engineers generally do. Не also pointed out 
that, in the United States, railway traffic working had been 
reduced to а civilised science. There cars were provided, 
not “coaches ”—a relic of the old posting days—while elec- 
trical communication was far more general than on any line 
in England, electric buttons being everywhere about. 

Mr. Langdon then replied. He stated his object was to 
place before the Institution the present condition of elec- 
trical communication between passenger and guard, ғо 
that those who were interested in the subject might have 
some base to work from. He was sorry more railway 
men had not managed to be present. It was 
many years ғіпсе he took the matter in hand. Mr. 
Preece was the pioneer, and Mr. Langdon believed that there 


Formerly the 


was no other basis than that Mr. Preece had laid down. The 


examples Mr. Preece had given thoroughly illustrated the 
importance of a balance of E.M.F. being maintained, and 
this showed the importance of using two insulated wires. 
He thanked Mr. Leonard for his remarks, and for the hints 
as to the use of the switch. As to an indicator being fitted 
to each carriage or compartment, the cost had to be balanced 
against the convenience of the guard. On all accounts, the 
rail return was undesirable. Referring to Mr. Winter's con- 
tribution to the discussion, he felt at а loss to understand 
how the current passed between tarred and sanded side 
chains ; it was contrary to the usual notions. 

Mr. Langdon then proceeded to defend his paper against 
Prof. Thompson’s criticism. The professor had pitched into 
him because of the terms, but he bad met with them in 
many books. An “open” return war, he thought, so-called 
because open means uncovered naturally. ‘‘Ooach " was 
defended on the score of general usage. 

Here the discussion closed. Those who were present and 
whose sphere of labour lay in heavy electrical engineering, 
seemed to be at a lo:s to understand why such an apparently 
simple problem shonld require such elaborate treatment. 
The best object lesson would be to tackle the problem when 
we are sure that many asceptic would learn a good deal. We 
must congratulate the Institntion upon the variety of subjecta 
now being brought up for discussion. Last evening the 
adjourned discussion on Dr. Lodge's paper, experiments by 
Mr. Preece and others, and Mr. Evershed's paper were to be 
brought before a special meeting. 


CORRESPONDENCE. 


Brighton Breakdown. 


In my former letter I pointed out that the facte of this 
mishap, which have been made public in your paper, cannot 
be satisfactorily explained by means of the characteristic 
curve. 

Mr. Tapper now says that “the curve should be studied 
in conjunction with the ac/ual facts.” I have from the first 


‚ been studying the matter in conjunction with the facta 


which he has been so good a8 to make public, and if he can 
explain in detail how to reconcile these with the characteristic 
curve, I am sure it will interest many beside myself. I 
presume there is no confusion as to the meaning of 
“ characteristic curve." By that term I understand any one 
of the four curves obtained by plotting either armature car- 
rent or external current as absoisse against either E.M.F. or 
terminal potential difference as ordinates. Sometimes one of 
these four curves ів the most appropriate, sometimes another. 

Mr. Tapper’s remarks concerning de action of 
armature show that he has quite misunderstood the latter 

rt of my letter; indeed, he has quite reversed my meaning. 
T pointed out (in different words) that when the dynamo 
output is anywhere on the characteristic curve, the demag- 
netising action of the armature cannot exceed the mag- 
netising action of the field winding to a sufficient extent to 
reduce the magnetio flux to zero. 

So that, although for a brief time after short cir- 
cuit the net magnetising force may be actually reversed 
to an extent sufficient to reverse the magnetic flux if ss 
application were prolonged, yet by the time the flux has fallen 
to a low value, and the output bas accordingly decreased and 
got back to the characteristic curve; the net magnetising force, 
if it still is reversed, cannot exceed the coercive fo:ce, and 
therefore is not sufficient to complete the demagnetisation or 
reversal of the field. 

Consequently, as it is a known fact that short circuits are 
sometimes followed by logs or reversal of field, it seems not 
unlikely that a very heavy momentary armature current may 
affect matters in some way not yet taken into account. 

As to the penultimate paragraph of Mr. Tapper’s letter, I 
would remind him that the subject of the discussion that has 
arisen under the present heading is not the existence or non- 
existence of these effects of short circuits. All who have had 
much to do with dynamos know that this sort of trouble does 
occur. 
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What we want to get at is the true cause of the particular 
breakdown which Mr. Tapper has so kindly described to us, 
and which does not fit in with the usual theory. 

As regards “A. D. O. s“ letter, I am not quite clear exactly 
what he wishes to prove or disprove, but I would point out 
that in praetice short circuits are of varying degrees of 
resistance, and that a shunt dynamo, even if on absolute 
short circuit, still gives small E.M.F. and current though it 
has no terminal volt. He does not seem to have fully 
grasped the actual circumstances of this breakdown, as set 
forth by Mr. Tapper in your issue of 18th ult. 1 6 


Au Old Question. 


Please inform me through the columns of your paper 
whether a landlord can lawfully put down electric light 
plant to supply his tenanta with light for their sale shope, 
the Corporation sing powera, but not yet having 


started supply. The wires would be entirely upon his own 


? 
property An Old Subscriber. 


[There is nothing to prevent a landlord supplying his 
tenants with electricity, especially when the wires are on 


private property.—Eps. ELEO. Rev. | 


Which is the Best? 

Referring to the ded by an Australian subscriber in 
your recent issue for system to employ for cooling of 
condensing water, we beg to enclose lithos showing different 
types of cooling plant which we supply, and a large number 
of which have already been erected in this country. If your 
correspondent will communicate with us direct we shall be 
very pleased to give him full information. | 


The Klein Engineering Company, Limited. 
Wu. Hy. Roy, Secretary. 
Manchester. 


THE BURNING QUESTION. 


WE showed in the ELECTRICAL Review of December 9th 
that the profits upon the combined electricity and destructor 
scheme, which a committee of the Shoreditch Vestry have to 
allocate, are, in fact, not T realised. In reply, we have 
received letters from Mr. W. Johnson and from the chair- 
man of the Electric Lighting Committee, to which we gave 
publicity on the 16th. Mr. Kershaw gives us, as a specimen 
of the зае іп which 10 would reply if ee om V ges 
* paragrap paragrap „ а complaint that we did not 
report his ee to the auditor at the Vestry meeting held 
on November 15th, when that gentleman said that he had 
not audited the accounts. We have no intention to be 
unjust to Mr. Kershaw, but we must say that we are bound 
to believe that upon this point the auditor himself appears 
to us likely to be the better informed. 

It is true we did not allow credit in our statement of the 
accounts for a saving of £1,253 over the old system of 
barging, and we explained why. The saving was disputed 
by Mr. J. J. Freeman, the chairman of the Wharf Com- 
mittee, who stated that the disposal of the refuse cost his 
committee more than on the old system. Moreover, this saving 
was not credited in the revenue account of the electricity 
station, though it was noted separately in a later part of the 

rt 


Teport. 

Mr. Kershaw admits, in effect, the accuracy of our state- 
ment of account, but, his own committee’s records of profita 
having broken down, he now states that if the undertaking 
were the property of a company the interest on and repay- 
ment of capital wou'd be available for dividend. As the 
Vestry is not a company, and as the ostensible profits 
did not include these sums, Mr. Kershaw’s reply is 
entirely beside the point. Oar criticism remains entirely 
unanswered, as far as Mr. Kershaw is concerned. We have 
only to add that we have made it clear, over and over again, 
that we desire no more than that the truth should be known, 


and that we are prepared to make complete reparation if it 
should be found that we have in any particular failed to 
serve the cause of trath on this question. 

Mr. W. Johnson's letter points ont that in comparing the 
actual results with Mr. Kershaw’s fignres at the opening 
ceremony, we omitted to ray that Mr. Kershaw's statement 
of the actual cost of burning at 1s. 2d. per top, including all 
charges, was based upon the 12-hour day for the stokers ; 
whereas now they are working upon the 8 hours’ system. 

The omission, however, is not of much importance. Mr. 
Kershaw said the actual cost of burning, including all 
charges,” was18.2d.per ton. Supposing that out of Mr. Ker- 
shaw’s 1s. 2d., 10d. was for labour, leaving only 4d. per ton 
for all other charges, then the change from a 12 hours' day to 
one of 8 hours, would have increased the cost of labour by 
one-third, or, say, 33d, making just over 18. 5d. per ton 
for all obarges against the present cost of over 43. 6d. per 
ton. Mr. Johnson has therefore not made out much of а case 
у account for the discrepancy, and his answer is of small 
effect. 

We should like to say, farther, in reply to Mr. Johnson, 
that we have never reflected upon the common sense of the 
members of the Vestry of Shoreditcb, who, we are glad to 
за), seem to be taking active steps to vindicate their position. 

e have dealt with this matter, as one of great public in- 
terest, to the best of our ability, and when Mr. Johnson can 
refute any part of our case, pou his remarks about our 
un- journalistio manner of treating it may appear less 
impertinent. 


LONDON COUNTY COUNCIL. 


Тнв Council at the weekly meeting on Tuesday sanctioned an 

diture of £450 for replacing the main lift in the principal 
offices by means of an eleotric lift. It was stated by the Establish- 
ment Committee that the cost of working the electric lift would be 
considerably less than that of hydraulic power. 


FIRE ALABWS AND TELEPHONES. 


The Fire Brigade Committee reported that the Council in February 
last accepted an offer of the Post Office to provide plug-holes for 
portable ко on fire alarm posts, with a view to enabling the 
apparatus to be utilised by firemen for the transmission of telephonic 
messages. Since then, the Committee stated, the chief cfücer 
of the brigade had obtained provisional protection for an 
improved appliance to effect this object, and the apparatus 
had been tried, with satisfactory results, with a fire alarm 
connected with the chief station. The Post Office officials were 
also satisfied with the eriments, and the chief officer now 
suggested that an extended trial should be made with the fire alarms 
connected with 10 stations. The Committee intimated that the Post 
Office authorities were prepared to fit fire alarm posts with micro- 
phonee, and plug holes for telephones, and to provide plug holes in 
the corresponding indicators in the fire stations for an annual rental 
of £31 15s. per 50 posts. The Post Office authorities had also sub- 
mitted an estimate for providing and maintaining portable telephones, 
but the chief officer suggested that these should be purchased ont- 
right at 22s. each for quantities of 50. On the recommendation of 
the Committee it was decided to accept the offer of the Post Office, 
and to purchase 50 portable telephones, with cords and jacke. 


LompoN TELEPHONE SERVICE. 


The Highways Committee reported having had under consideration 
a letter from the City Corporation forwarding copy of a resolution 
by that authority, “that application ba made for a license to 


establish a telephone service in conjunction with the London County 


Council and other local authorities within the London telephone 


area.” The Corporation asked the Council to appoint six representa- 
tives to attend a conference at the Guildhallto consider the subject, 
and, if possible, to make the necessary arrangements. The Highways 
Oommittee recommended and it was resolved to appoint representa- 
tives to be present at the conference. 


Егжотвіс TRACTION. 


The Parliamentary Committee submitted the following report :— 
The Highways Committee have forwarded to us a memorandum 
requesting that steps may be taken for the insertion in the Council's 
General Powers Bill of next session of a clause or clauses to enable 
the Council to use electrical traction on allorany of its tramways, and 
for that purpose to re-construct the tram lines, and erect and place in, 
under, or over the roads such apparatus as may be necessary. The 
powers required are similar to those conferred by sections 22 and 24 
of the North Metropolitan Tramways Act, 1897, excluding the 

roviso to section 24, which makes that section inapplicable to 
ndon. As the notices of the General Powers Bill contain no refer- 
ence to this matter, the desired power can only be obtained by means 
of a petition to Parliament for leave to insert additional provisions, 
or by the promotion of a separate Bill, which will require a suspen- 
sion of the standing orders of Parliament. We are not prepared at 
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once to decide which of these courses should be taken, but having 
regard to the urgency of the request of the Highways Committee, we 
think we should be authorised by the Council to give effect to their 
wishes, and we recommend—That the Parliamentary Committee be 
authorised to seek powers in the next session of Parliament, either 
by a separate Bill or by the insertion of provisions in the General 
Powers Bill, to enable the Oouncil to use electrical traction on all or 
any of its tramways, and for tbat purpose to re-construct the tram- 
lines, and erect and place ip, under, or over the roads such apparatus 
as may be necessary. 


LEGAL. 


ELECTRICO CONSTRUCTION CORPOBATION v. THE IMPERIAL 
Tramways Company, LIMITED. 


Tars is an action for injunction to restrain the defendant company 
from infringing a patent in connection with electric tramways ; and 
on Friday, December 16th, a motion for interim injunction, pending 
the trial of the action, was mentioned before Mr. Justice Btirling in 
the Obancery Division of the High Courts. 

Mr. FrLETOHER Моогтон, Q C., M. P., for the plaintiffs, said that 
further affidavits had just been filed by the defendants, which the 
plaintiffs had not had time to answer, and, therefore, they were not 
ready to proceed with the motion. То save the time of the Court, 
however, be would suggest that, there being a question to be tried, 
the motion should stand over till the trial, and that the trial ehould 
be advanced. 

Mr. Јенктнв, Q O., for the defendants, said he could not assent to 
the course suggested. He saw no reason why the case should not take 
the ordinary course now, as the matter had been going on for four 

ears, 
Mr. MourToN remarked that the patent was one of very old date. 
Mr. Junxiss said it would Expire next August, but if the plaintiffs 
proved damage the Court would give them their relief. 

LonpsurP said he saw no reason why the action should not be 
at once set down for trial, with liberty to the parties to apply to have 
the trial advanced. In the present state of business in his Court, 
however, be could not hold out much hope that the case would be 
reached before next August. 

It was accordingly arranged that the motion should stand over until 
the trial, with liberty to apply to have the trial advanced. 


Gorp v. WINTER. 


In the Westminster County Oourt on Friday last, the case of Gold v. 
Winter came before His Honour Judge Lumley Smith, Q.O., wbich 
was a claim for £75, balance of a commission of £100, in reference 
to an electric light order. 

Mr C. P. Ковв-Імнез was counsel for the plaintiff, and said the 
. Claim was for £75, which was the balance of £100 commi:sion due 
to the plaintiff. It seemed that in 1891 the Chiswick authorities had 
obtained а provisional order, and Messrs. Bourne & Grant had 
obtained the option under that. Nothing much had been done, and 
the Ohiswick Council was afraid they would lose it. His client came 
upon the scene, and defendant arrarged to pay him a salary and 
£100 as commission upon each provisional order he was instrumental 
in introducing to him, and which he obtained the option of. He went 
to many places, and among them Chiswick. He saw an electrical 
engineer—a Mr. Trentham—and he thought he would be able to do 
something in the matter. By the introduction thus brought about 
tbe provisional order was obtained by the defendant from Bourne's. 
All his client had had was £25. 

Henry B. Gorp, of 120, Ackerman Road, Brixton, gave evidence 
that the interview took place at defendant's office in Norfolk Street, 
Strand, in the presence of Mr. Prersland. He then deposed to the 
arrangement stated by his counsel. In consequence of this arrangement 
he asked him to go to Chiswick, but he said he thougut it was useless, 
but he went and saw Mr. Trentham, and he communicated with 
Bourne & Grant, and placed Mr. Trentbam in communication with 
the defendant, and told defendant Mr. Trentham knew someone at 
Bourne’s, and he thought that through him he would be able to get 
this business. Defendant subsequently got the option of the order, 
and that he sold to Mr. Brocke-Hitobing, and for that he got £1,000 
in cash, and if a company was formed within tix months he would 
get £1,000 in shares; if not, he would have tbe cash. He believed 
he had had the whole £2,000. Defendant discharged him after 
paying bim £25, because he had stood up for Mr. Trentham, who 

ad only come into the business on condition that he was to be 
the consulting electrical engineer in the matter. 

His Ноноов: Has Chiswick got the electric light yet? 

Mr. Rosz-Isxzs: They are playing with the option. It has been 
resold for £5 000. 

Cross-examined: Mr. Pressland was au engineer, aud was present 
at the conversation when the arrangement was made at the 
defendant's place in Norfolk Street. Defendant promised him a 
salary of £3 & week aod all disbursements and £100. He entered 
into an engagement with Messrs. Sax, and there was an action which 
was settled. He had been secretary of the Lambeth Ratepayers’ 
Association for three years, which body was opposed to a monopoly, 
and wanted the parish to have the control of the lighting itself. It 
was absolutely untrue that he used his position аз secretary to the 
Lambeth Association to farther the interests of Messrs. Sax. He 
absolutely denied it. Mr. Winter was connected with Lambeth. 


He introduced Mr, Trentham to Mr. Winter, and Mr. Trentham 
brought the matter about by introducing Mr. Winter to Bourne's. 
Defendant paid him bis salary all througb. 

Mr. Тввктнлм, а mechanical engineer, of Victoria Street, B. W., 
said plaintiff called upon bim, and eventually he was introduced to 
the defendant, who, though he had seen bim before, there had been 
no business relations between them. Through this he introduced 
defendant to Mr. Marke, of Bourne's, and he was to be appointed 
consulting engineer to the new company. He was not, so he brought 
au action against defendant and Mr. Brooke-Hitching, which was 
gettled before going into Court. 

Cross-examined : He knew the engineer at Bourne's, and he intzo- 
duced defendant to Mr. Marks in December last or January of this 
year. He knew those gentlemen were not acquainted with one 
another. Не bad made Mr. Marke’s acquaintance just before. Не 
introduced the business through Mr. Gold. He had never paid Gold 
anything on account of Chiswick. Plaintiff was in his employ in July 
ata ry. 

Mr. Rosx-Isnzs called Mr. Brooke-Hitching, who did not appear, 
and a solicitor on hie behalf said there was no need, as he produced 
the agreement. Mr. Brooke-Hitching did not know so much about 
it as he (the speaker), and it was only done with another object, viz., 
to bring pressure to settle the action. He produced the agreement. 

Mr. Roez-Immxs said that was all he wanted, and it was put ір. 

His Honour said Mr. Pressland must be present, and he would 
take the evidence of such of the defendant's witnessesas was desired. 

Mr. G. Croypow Maggs, a consulting engineer in London and 
Birmingham, said in 1896 be was acting for Mr. Bourne, who was 
the largest shareholder in Bcurne & Grant, Limited, and he had 
instructions to sell the option, owing tothe death of Mr. Grant. This 
was advertized and he received severa! replies, but the purchase was 
not carried out until 1897. He first saw defendant in December, 
1897, and at that time he had not seen Mr. Trentham or heard of 
him. Defendant came alone to see him, and he said, in answer to 
witnesa’s questions, the matter had been brought under his notice. 
This was not а sale of the option, but of the shares of Mr. Bourne in 
the company. A few cays later he called again with Mr. Trentham. 
The sale took place to Mr. Winter. 

By his Honour: Those who bought the shares really bought the 
option. 

Cross-examined: The option would have expired in two months 
from the date of sale. Hiscompany got the option in 1893. Winter 
sold to Brooke-Hitching. The assets of this company included pro- 
visional orders at Aberystwyth and Chiswick. Instead of Trentham 
bringing Winter it wasthe other way about. 

The case was aojourned for the attendance of other witnesses. 


BUSINESS NOTICES, &c. 


Agency Notice,—The firm of Heddernheimer, Kupfer- 
werk vorm F. A. Hesse Soebne, Heddernheim, nr. Frankfort, have 
appointed Messrs. De Grelle, Houdret & Co., of 130, London Wall, 
EO. agents for the United Kingdom. A list has just been brought 
out in English, giving particulars of their copper sheets, disce, rods, 
wire and wire ropes, fire box, stay rods, &c. In tabulated form 
details are given of breaking strain and resistance, weights and 
sections of copper and bronz2 wires. | 


American-made Electrical Hachinery.— Writing upon 
the very interesting subject of exports of American electrical 
machinery, Sell's Commercial Intelligence says that the American ex- 
ports of electrical machinery in 1598 are likely to total out much in 
excess cf those of any previous year. The trade is growing, not only with 
England, but with the British colonies, especially with South Africa 
and New Zealand. The growth of this industry in the United States, 
in fact, is so large and so general, that scarcely a теве! leaves New 
York in which there are not large consignments of electrical machinery 
and electrical appliances. The mines in the neighbourhood of Johan- 
nesburg have recently made large calls on the American manufac- 
turers, and at Cape Town and Port Elizabeth the electrical plants for 
street tramways have been installed by American firms. Cotton mills 
in Iodis, Japan, and China have also been fitted with electric lightiog 
machinery from the United States, and American electric lccomotives 
for use in mines are being sent to all parts of the globe. Excepting the 
steel and oil refining industries, there is no industry in the United 
States which prides itself more on its ability to possess itself of the 
trade of the world tban the electrical industry. American manufac- 
turers of electrical machinery now aseert that they fear no com- 
petition, «xcept that of other firms in the United States; in short, 
that the world is theirs. When asked for reasons for this supremacy 
over England, they reply that England has comparatively few large 
plants for turning out machinery of this kind; that American ma- 
chinery is both cheaper and of better workmanship than electrical 
machinery made in England, and that some of their advantage is 
due to the conservatism of the English people in adopting new 
devices. This conservatism, they explain, has so far accounted for 
the comparative smallness of the demand for electrical machinery in 


England. 


Bronze Medal.—We are informed that the “Stewart ” 
enclosed arc lamp was awarded a bronze medal at the Esposizione 
Generale del 1898, which has just been held at Turin. We understand 
that this was the only medal awarded for enclosed arc lampe. 
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Electrical Wares Exported. 
WIr Tome Окс. 20TH, 1897 | Waux Еиріҳа Dec. 20ти, 1898. 
| 


Total £22,199 0 Total £6414 0 


£ в. & в 
Adelaide... з .. 17 0 | Adelaide M. .. 58 0 
Amsterdam 45 0 Amsterdam .. 55 0 
Antwerp... - 105 O Antwerp... vss .. 65 0 
„ Elec. cable 900 0 Auckland .. 223 0 
Bangkok iva 413 0 Bombay... 240 0 
Beira... - .. 192 0 Boulogne 69 0 
Buenos Ayres. Teleg. mat. 100 0 | Brisbane 129 0 
Brussels ... "T .. 210 0 Oalcutta 846 0 
Calcutta... 311 0, Cape Town 144 0 
Oape Town  .. *. 34 0 inde ... 16 0 
Colombo. .. 62 0 | Ohristiana 45 0 
Delagoa Bay. Teleg. mat. 180 0 | Colombo 69 0 
Durban bss .. 1,310 0 | Copenhagen 23 0 
»  Teleg. mat. 670 0 ban ... . 29 0 
us ene .. 65 0 | East London 361 0 
Fremantle s .. 39 0 Ghent ... 195 0 
» Teleg. mat., 1,145 0 i . 27 0 
Geraldton Sas .. 60 0 Hamburg 120 0 
Gibraltar . 227 0 Hobart .. 108 0 
a Elec. cable ... 2,800 0 | Malta У 293 0 
Gothen à .. 43 0 New York Vs .. 86 0 
Hiogo ss .. 35 0 Ostend . .. 36 0 
Hobart .. 49 0 Port Blizabeth ... .. 95 0 
Madras ... Я .. 196 0 | Rangoon yis .. 92 0 
Melbourne с „ 49 0 | Shanghai e .. 30 0 
Nagasaki. Teleg.cable 9,000 0 „ Teleg. mat.. 147 0 
Odessa ds .. 180 0 | Singapore. Teleg mat. 117 0 
Port Elisabeth. Tel. mat. 121 0 Suez. Teleg. mat.. 516 0 
Rotterdam 98 „ 11 0 Sydney ... xs . 11 0 
St. Petersburg .. 982 0 „ Elec. cable ...1,025 0 
ai ni . 656 0 Vigo. Teleg. malt. 45 0 
ө Teleg. mat. 197 0 Wellington .. 49 0 
Bingspore өз * 70 0 „ Teleg. mat... 579 0 
E Teleg. mat. 25 0 
Sydney ... bus „ 423 0 
пошса T * 140 0 
ellington. Teleg. mat. 1,808 0 
Yokohama idi .. 379 0 
| 


Foreign Goods Transhipped. 


Stockholm бй £50 0. Bombay...  .. £50 
. Pris . Teleg. mat... 148 0 
| Sydney s 541 0 
Total £50 0 Total £739 0 
Bankruptcy Proceedings.—The Official Receiver for 


the Rochester and Maidstone districts (Mr. R. T. Tatham) is now 
going into the affairs of Mr. Thomas King, cf Bt. Peter Street, Maid- 
stone, engineer, who has just filed his own petition in bankruptcy. 
The debtor commenced business in October of 1893, at 29. Western 
Road, Brighton, as an elcctrical engineer, with abovt £500 capital. 
He subsequently removed his business to 126, Western Rad, Brighton, 
and since then has been in business at Maidstone. According to the 
debtor's statement of affairs, his gross liabilities are now £2,497 
19s. 6d.  Toere are 134 unsecured creditors, to the amount of 
£92,103 13s. 53. Three creditors are fully secured (£368 2°. 74.) with 
an estimated value of securities £538 2s. 7d. ; on the other side, the 
assets show £1 13s. 9d. cash at bankers; £250 worth of stock and 
machinery; £25 furniture; а book debts, £570 88. 6d.; doubtful 
debts, £3C6 17s. 7d. ; and debts, £211 18. Gd. Тһе deficiency is 
stated to be 2994 1s. 6d. The debtor gives as the cautes of failure 
loeses in his Brighton business and insufficient capital for the Maid- 
stone branch. The first meeting of creditors is to take placa at 
Bankruptcy Buildings, Carey Street, Lincoln'e Iun, London, on 220d 
inst., at 11.15 am., and the public examination of the deb'or is fix-d 
for January 4th next at Maidstone, at 12 o'clock. On Beptemter 
27th Jast a meeting of creditors was held at 9, Fleet Street, London, 
at which an approximate statement of debtor's assets and debts was 
submitted, showing assets £2,442 3s. 9d., and liabilities £2,117 2s. 9d. 
It ap that at a subsequent meeting the creditors agreed to 
accept an offer of 203. in the E by instalments at 4, 12, and 18 months, 
pe ded debtor executed a deed of assignment. This he seems to 
ve declined to do, and the deed was therefore not executed. The 
debtor has been pressed and sued by several creditors lately. A 
bankruptey petition was presented . creditor, but that was dis- 
because a receiving order already been made against 
debtor. It ie stated by the debtor that he filed & petition in the 
London Court about the year 1880, and he obtained his discharge in 
respect of that petition on September 17th, 1884. Debtor has kept 
a number of books. 

Under the failure of R. M. Houldsworth, company promoter, 7, 
Fenchurch Avenue, E. O., the debtor attended last Monday for public 
examination at the London Bankruptcy Court. In the ccurse of his 
evidence the debtor said he was associated with the promotion of the 
British Steam Generator and R-fase Utilisation Company, Limited, 
formed to work Livet’s patent for prodacing electric light from town 
refuse. He made a loss of £5,630 over that promotion, and а con- 
siderable portion of his present liabilities related to the patent and 

ng. Hie accounts showed liabilities £19,189, ranking 
against assets £3,909, but the creditors had accepted a scheme pro- 


viding for a composition of 7s. 6d. in the £, claims for about £9,000 
being first withdrawn. The examination was concluded. 

The creditors of Edward Baldwin Pym, electrical engineer, 
Bramham Gardens, South Kensington, late of Bar Chamber, Scar- 
borough, met at the London Bankruptcy Court on Monday last before 
Mr. Wildy, official receiver. The receiving order was made on the 
petition of Mr. G. Н. Berkin, restaurateur, 263, Regent Street, a 
creditor for £184. It was stated that although the debtor was repre- 
sented on the petition, he had not surrend under the proceedings, 
and was believed to be now at Monte Carlo. A representative from 
the office of Messrs. Tatham & Pym stated that the debtor was in 
receipt of an income under the will of the late Wollaston Frank 
Pym, Esq., of which Mr. Guy Pym, M. P., was the executor, but the 
income was alienable on ruptcy. The meeting was adjourned to 
January 9th next, to enable other creditors to be present. 


Liquidation Notice.—At meetings held at Birmingham 
on November 23rd aud December 8th, the members of Chamberlain 
and Hookham resolved to wind up voluntarily for the purpose of 
reconstruction upon the terms of sn agreement submitted. Mr. J. 
ibid of New Bartholomew Street, Birmingham, was appointed 

q . | 


Books Received.—‘ Centrifugal Pamps, Turbincs, and 
Water Motors,” by O. H. Innes, M.A. Manchester: Technical Pub- 
lishing Company. 38. 6d. | 

“ The Christmas Catalogue of the Newsagent and Booksellers’ Rex i io.“ 
190, Fleet Street, Е.О. 1s. Containing brief notices of aud с) ie: of 
гасыг. appearing іп many of the new Ohristmss books aud 


Maga z 
" Electro-plater's Handbook," by G. E. Bonney. Third edition. 
London: Whittaker & Oo. 


The British Schuckert Electric Company.—As was 
stated in our issue of December 9th, the British Schuckert Electric 
Company, Limited, has been registered in London with a capiisl of 
£200,000, the whole of which has been privately subscribed. The 
new company, which is promised very influential support, will devote 
itself principally to the working of concessions for electric tramways 
and central stations, as well as to the supply of plant for chemical 
and other industrial purposes. The fact that the company has 
at its disposal the valuable technical knowledge and experience of 
the well-known Continental firm, the Electrizita's Aktien Gesell- 
schaft vormals Schuckert & Oo., of Nuremberg, is in itself a good 
recommendation aud a fair augary for its success. 


Lists.—Owing to improvements and economies effected 
in the manufacture of some of their standard machines, Messrs. 
Orompton & Oo., Limited, are enab:ed to send out a list of revised 
prices and corrected slips for use in connection with their catalogue. 

Tne International Ventilating and Engineering Company, Limited, 
have sent us lists of Thompson’s improved systems of ventilation and 
electric air propeller. 


Ediswan Entertainment.—The annual entertainment 
given by the Edison & Swan United Company to their employ“; is to 
be held to-night at Stratford Town Hall, West Ham. 


The Electric Construction Company, Limited.—A 
general meeting of the holders of the seoond mortgage de ban tures of 
the Electric Construction Company, Limited, was held at Winchester 
House, H. O., on Wednesday, 21st inst., for the purpose of paseing an 
extraordinary resolution accepting an offer made on December Ist, 
1898, by the Electric Construction Oompany, Limited, to the trustees 
(the Electric and General Investment Company, Limited) to pay off 
on January 1st, 1899, the outstanding balance of that company’s 6 per 
cent. second mortgage debentures at the rate of £103 per cent. and 
interest to December 3186, 1898, inclusive. 


Electricity in a Paper Mill.—4A large electric power 
transmission plant is being installad in the works at Gratwein, of the 
Leikam-Josefsthal Papier Gesellschaft, by Mesers. Gans & Oo., o! 
Buda-Pesth. The plant will comprire a 1. OC O-H. P. compound engine, 
and a 1,000-kilowatt three-phase alternator. 


Fined.—On 20th iust, at Barslem, H. B. Phillimorc, 
electrical engineer, described as manager to Mesars. R. W. Blackwell 
and Co., contractors for the British Electric Traction Company, was 
summoned at the instance of tbe Barelem Town Council for unlaw- 
fully obetracting the footway in Waterloo Road by making an 
excavation therein. For the purpose of carrying the overhesd wires 
for the tramways, poles had been erected and defendant ordered his 
workmen to rectify one of these poles, without giving due nctice to the 
boro’ surveyor. Evidence was given to show that several people had 
sustained injary arpa falling iato the hole, which was from the 2nd 
to 5th inst. covered with loose boards. On 5th iust. the surveyor had 
the hole filled up. A fine of 20s. and costs for each offence was 
imposed—£5 14s. 6d. altogether. 


Large Order for Parsons Turbines.—The following 
extract from the Pittsburg Times of December 2ad, 1898, is intereat- 
ing as showing the increasing ularity of the Parsons steam 
turbine :—'' The United Electric Light and Power Company of New 
York gives a rush order for a 2,500 horse-power Parsons turbino 
engine, to ba followed by four other monsters! Wes‘inghouse Air 
Brake Company will also displace steam engines for them. Their 


surprising capacity and economy demonstrated! Great new industry 


here probable! The Westinghouse Machine Company has just 
received contracts for what are probably the largest turbine engines 
in the world. This is practically the firet introduction in this country 
of this wonderful engine, and its manufacture promises to result in 
the establishment of one of Pittsburg’s greatest industries. The 
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remarkable success attained by Charles A. Parsons with his turbine 
engine on the English torpedo boat Turbinia has demonstrated the 
surprising capacity and economy in their use over ordinary steam 
engines, and in consequence the Westinghouse Machine Company, 
which owns the patents for the United States, has determined to 

ush their manufacture and introduction here. The Westinghouse 

achine Company is now building three turbine engines, of 500 
horse-power capacity each, to drive generators and Tesla motors to 
be furnished by the Westinghouse Electric and Manufacturing Com- 
pany, for the replacement of a large number of steam engines at pre- 
gent used to drive the machinery of the air-brake ocmpany at 
Wilmerding. The Machine Company is also constructing, under a 
rush order, a Parsons turbine engine, the first cf five of 2,500 horse- 
power each, to drive a 1,500-kilowatt multiphase generator for use by 
the United Electric Light and Power Company of New York City, 
which company will instal it on a block of land adjacent to its 
new station on the Twenty-eighth Street and East River. The 
capacity for tbig station has already been fully absorbed by the 
demand for electric light and power. These five new outputs, of an 
aggregate capacity of 12,500 horse-power, will raise the Twenty- 
eighth Street station capscity of the United Company to 20,000 horse- 
power, and will Jeave available the site of the adjacent Twenty-ninth 
Street station, the use of which was discontinued on Wednesday. 
Mr. Parsons, the inventor of this type of engine, claims that it is 
much more economical in the use of steam than the ordinary type of 
engines, with the further advantage that the water, or condensation, 
may be safely returned to the boiler, since no oil whatever enters the 
engine while it is in operation. An advantage from the u:e of these 
turbine engines and generators may be appreciated from the fact that 
the five engines and generators of aggregate capacity of 12,500 
horse-power can be placed in about one half the space now occupied by 
eight vertical engines of 1,200 horse-power, each with Westinghouse 
generators, now in operation at the Twenty-eight Street station. The 
Westinghouse Companies are said to be largely interested in the 
United E:ectric Light and Power Company.” 


Power Supply.—The County of London and Biush 
Company are distributing circulars in the St. Luke's, Olerkenwell, 
and Holborn districts, bringing to the notice of residents the great 
advantages of electricity as a motive power. Such matters as space 
oc^upied by motors, economy in cost and attendance, and convenient 
operation are referred to, and names of makers of motors, with the 
prices of same are given. The company charges 2d. per unit after the 
first hour at 6d. 


Receiving Order.—A receiving order was granted on 
December 14th on a creditor's petition in re J. Е. Liardet, engineer, 
of Hyde Park Gate, Kensington Road. 


Wild v. County of London and Brush Company.— 
At the City of London Oourt on 19th inst, plaintiff, & labourer, 
sought to recover £50 damages for personal injuries caused by an 
explosion at a transfcrmer box in John's Street Road, on July 22ad. 
The defence was that the plaintiff ought to have worn the rubber 
gloves provided for him. Judgment for plaintiff for £15. 


ELECTRIO LIGHTING NOTES. 


Alloa.—The Burgh Commissioners last week resolved to 
adopt B scheme in connection with the propoeal to introduca electric 
light into the burgh, the initial cost to be £8,000. 


Ashton.—Among the matters embodied in the minutes 
of the Electricity Committee as adopted by the Council last week 
was a proposal to appoint an assistant electrical engineer at £130 per 
annum. The British Insulated Wire Company was requested to 
submit prices for laying and making house servíce connections, and 
that the matter be decided by the Works Sub-committee. The town 
clerk forwarded correspondence between the Oldbam, Ashton, and 
Hyde Electric Tramway, Limited, Mr. Olirehugh, and himself, rela- 
tive to the date when the Corporation would be in a position to 
supply current. It was resolved that thetown clerk be instructed to 
report on the agreement between Mr. Clirehugh aud the Corporation 
at the next meeting. That three months' notice be given ortaken to 
determine the engagement of the borough electrical engineer. It was 
resolved that the minimum charge of 13s. 4d. quarter for elec- 
tricity be abolished and struck out of the list of conditions. These 
matters were all approved by the Council. | 


Barnsley.—The following tenders are, aocording to an 
exchange, recommended for acceptance for the supply of plant, &c., 
for the electricity works for the Corporation:—(Uontract No. 1) W. 
Arnold & Co., boilers, £3,260; (2) Johnson & Phillips, engines, 
dynamos, plant, &c., £8,030; (3) Pritchetts & Gold, storage bat- 
teries, &2., £1,319, and £70 per annum for annual maintenance of 
batteries; (4) British Insulated Wire Company, electrical mains, &c., 
£6,322 48. 2d., aud £110 per annum for maintenance. 


Bath.—At the City Council on 13th inst., in the course 
of a discussion 7e electric lighting matters, reference was made to 
. Mr. Hammond's appointment as consulting engineer, several speakers 
saying that his services were no longer necessary. In the end Mr. 
Bush said that the Electric Lighting Committee had already taken 
steps in regard to the transfer of the duties now undertaken by the 
consulting engineer to the city electrical engineer. A report is being 
prepared on the subject. 
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Belfast.— The total number of lamps now conneoted is 
35,004, while there are 5,649 applied for, making a total of 40,083 
8-candle power. | 


Bermondsey.—The Electric Lighting Committee re- 
ported to the Vestry on Monday having received a letter from the 
Lee Board of Works, stating that it appeared to them that it would 
be convenient for representatives of the local authorities affected by 
the application of the County of London and Brush Provincial Elec- 
tric Lighting Company for a provisional order, to meet in conference 
to consider the course to be adopted in regard to the matter. The 
Board pointed out that the districts concerned were Bermondsey, 
Deptford, St. Paul's and 85. Nicholas, Deptford, Limbeth, and 
Lewisham, and they invited the Vestry to appoint one member with 
the clerk or other officer, to attend the conference to be held on 
January 5%. The committee stated that they had instructed the 
vestry clerk to reply that they had already decided to oppose the 
company’s application, and that they did not see that any benefit 
would accrue by attending the conference. On the motion of Mr. 
Cox, chairman of the committee, the Vestry approved the adoption 
of this course. · 


Bolton.—Mr. Arthur Ellis, the borough electrical engineer, 
and the electricity works staff are now busily engaged extending the 
electricity works in order to accommodate two 1,000-H P. engines and 
two 500-H.P. ditto, together with two 600-kw. and two 300-kw. con- 
tinuous current genorators for tramways and lighting purposes. It 
is intended to change over portions of the town to continuous cur- 
rent, leaving the present alternating current plant to supply the 
residential districts. This will take place during nextsummer. It 
is ho to have the trams ranning noxt year (35 miles of track). 
Besides the above plant, there are three Lancashire boilers in order, 
т хз feet, together with superheaters, economisers, mechanical 
stokers, | | 


Bradford.—The printing works of Messrs. John Dale and 
Oo., Limited, Bradford, have been equipped with electric lighting 
and driving plant. All the machines are driven by electric motors. 
The work was done by the Eclipse Brass and Oopper Company. 


Brentford.—The Middlesex County Council has referred 
it to the county solicitor to take the necessary steps with & view to 
obtain clauses excluding Brentford and Kew county bridges from the 
operation of the Brentford provisional order. 


Brighouse.—The Electric Lighting and Destructor Com- 
mittee has just visited Wakefield and Oldham. 


Brighton.—Duriog November the Lighting Committee 
appointed certain of their members to consider the question of 
appointing a deputy manager to take charge of the electricity works 
during the absence or illness of Mr. Wright, managing engineer, and 
applications by Mr. C. O. Fowler, mains iuperintendent; Mr. W. Р. 
Tapper, e cal house fittings inspector; and Mr. Joyce, chief clerk, 
for an increase in their salaries ; also as to the terms and conditions 
upon which the several officers employed on the electric lighting 
undertaking hold their respective appointments. As the result of 
their deliberations the sub-committee did not at the present time 
advice the appointment of any deputy manager, on account of the 
organisation of the undertaking, and the experience of Messrs. 
Fowler & Tapper. They suggested, however, an increase of Mr. 
Fowlerssalary from £3 108. a week to £225 per annum, rising in 
12 months time to £250; that Mr. Tappers salary be raised from 
£2 15s. a week to £175 per anuum, rising by annual increments of 
£25 to £250; also Mr. Joyoe's salary be increased from £2 10s. a week 
to £150 annum. With reference to the terms and conditions 
upon which the several officers of the undertaking are employed, the 
report was that the whole of the staff, with the exception of Mr. 


Wright, are weekly servants, and that Mr. Wright's ent is 
determinable by one month's notice. It was not propose to alter 
hisagreement. The Lighting Committee adopted all the suggestions 


of their sub-committee. The Oouncii last week passed these recom- 
mendations after discussion. l - 


Camborne.—The District Council has resolved to assent 
to the proposed application of the Camborne Electricity Sapply Oom- 
pany for a provisional order, on certain conditions. 


Canterbury.—The National Electric Free Wiring Com- 
pany, Limited, have established a branch at St. George's Lane, 
Oanterbury, and are executing numerous orders for fitting premises 
with wires, &c., and other classes of electrical work. 


Cardiff.—At a recent Town Council meeting, on the 
minutes of the Finance Committee being considered, Mr. Good 
objected to the payment of a sum cf £885 to Mesers. Ferranti on 
certificates 1 and 4 of their contracts. Owing to the delay in com- 
pleting the work, he contended that the Corporation had lost £3,000 
in revenue, and if they paid this money it would leave the Corpora- 
tion without remedy, inasmuch as the amount of penalty was so large. 
The engine in question had been two years and eight months in course 
of erection, aud he asked that the payment should not be made until 
the completion of the contract.— Mr. Applebee, the engineer, said he 
was perfectly satisfied with the construction of the machine, and it 
was doing good work at present. There were certain details which 
he suggested could be improved, and the contractors decided to cany 
them out. The ueual 10 per cent. retention money had been reserved, 
Mr. Mildon asked whether these alterations were to be made at 
Ferranti's expense, and Mr. Applebee replied in the affirmative— 
After discussion, Mr. Good's resolution was defeated. 
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Carliste.—Last week the Council adopted a report of the 
General Parposes Committee, which stated that Mossrs. Cowans, 
Bheldon & Oo. had asked whether the Corporation were prepared to 
supply them with electric motive power and upon what terms; and the 
committee had decided to supply electric current for motive power at 
a cost of 2d. per unit for the first 100,000 units per annum (460 volts), 
and had referred the question of what reduction should be made in 
the event of more than that quantity being consumed, and what the 
charge ought to be in the case of the consumption being less, to a sub- 
committee to consider and report thereon. The tenders of Mesers. 
ecial arc lamp-poste for the 


of necessary plant at a cost of £825; and to extend the 


descriptions 
electric lighting cable from Lowther Street to Bt. Paul's Square. The 


rent for the use of electricity meters had been fixed at 10 per 
cent. of the oost. The minutes of the committee contained the 
report of the sub-committee проп various systeme of electric traction 
operation in a number of towns, and also the committee’s resola- 
ion recommending the adoption of the overhead trolley system, 
wing closely the lines of that ia operation at Dover, provided 
e Tramway Oompany undertook to obtain the electric current from 
Corporation upon terms to be hereafter ee upon, and subject 
to such other conditions as the town clerk might consider neces- 
in the interests of the city. The Council had a long discussion 
trolley tramway question, and the recommendation of the 
committee was carried unanimously. 


Chatham.—Mr. John Hewett, C.E. (of the firm of 
Messrs. Harrap, Hewett & рида) ape been appointed consulting 
engineer to the Town Oouncil for the electric lighting of the new 
Town Hall now in the course of erection on the Military Road, 


Freee 


ous 


Chester.— Last Friday а Local Government Board 
quiry was held re the Council's proposal to borrow £20,000 for 
electric lighting extensions. The town clerk said the Council bad 
already had loans rre) to £45,000, but had incurred an 
expenditure, oving to the laying of extra mains, lamps, &c., of 
£48,123. They were constantly receiving applications for exten- 
sions of the light to various districts in the city. At the last 
meeting of the Lighting Oommittee an application was received in 
respect of Parkgate Road. The Committee were contemplating 
extending the light to Handbridge, Eaton Road, Queen's Park, &c. 


Colwyn Bay.— Last week it was resolved that the Council, 
acting under the advice of Mr. Clirehugh, carry out an extension of 
the electno lighting, and that the cable: (for public and private pur- 
poses) be confined to the main road from Coed Pella Road to Greenfield 
Road, Station Road, and Penrhyn Road. 


Dever.—The Town Council has resolved to light the 
rire tn Court Hall, and the various rooms of the municipal 
by electricity. | 


Eastbourne.—The Town Council last week passed a 
resolation applying to the Board of Trade for a provisional order. 
It was rem by the mover of the resolution that the application 
could be abandoned at any time if they came to an amicable arrange- 
ment with the electrico light company. 


Epsem.—The Lighting Committee of the District Council 
recently visited Harrow for the purpose of obtaining reliable informa- 
tion in regard to electric lighting, as the population of that town is 
nearly the same as at Epsom, and came to the conclusion that electric 
lighting was desirable for Epsom. Mr. Hawtayne's 1896 report to the 
Council was looked up. In that report the estimated cost of the under- 
taking was given as £14,980, and the estimate of the probable receipts 
£2,178. The plant as arranged would be of ample sizə to deal with 
the whole of the public lighting in addition to providing 5,000 private 
lampe, and room would be left for putting in an additional plant when 
required. The committee recommended that Mr. Hawtayne be 
instructed to pre specifications of the necessary works to be 
carried out in all streets mentioned in the compulsory area, and 
the whole of the district as at present lighted by public lamps; that 
tenders be advertised for. In view of the importance of the matter, 
а special Council meeting was to bs held yesterday to consider it. 


Fladbury.— The Parish Council has been considering the 
lighting question. Bome members have been recommending the use 
water-power in connection with electric lighting. 


Gillingham.—The Survey Committee last week advited 
the District Council that the question of lighting the streets with 
electricity be adjourned, the clerk to prepare a return giving the 
relative cost of electricity and gas. This has been agreed to. 


Greenock.—In submitting а preliminary report for the 
electric lighting of Greenock, Mr. Fedden, engineer, suggests that 44 
public lamps be erected between James Watt Dock and Grey Place, 
to take the place of 80 gas lamps on the main line, and about 40 
down the side streets. The plant, including mains and buildings, is 
estimated to cost £25,000, and spare ways about £5,000 more. 


Hackney.—The Kingsland Steam Works, Limited, have 
asked the Hackney Veatry to allow the Shoredich Vestry to supply 
their premises with electricity. As the works are in the Hackney 
district the Vestry has declined to consent. It is to be hoped that 
the Hackney Vestry will poon be in a position to prcceed with the 


B 


erection of plant, &c., for its own installation. It has been delayed 
far toolong already, seeing that the Vestry was elected primarily for 
the purpose of installing a municipal lighting plant. 


Hampstead.—So successful has been the electric light- 
ing undertaking of the Hampstead Vestry, that the Oommittee 
reported at the last meeting that, owing to the great increase in the 
number of corsumers, they were cf opinion that it was necessary to 
now make provision for the extension of the buildings at the central 
station. In support of this opinion they stated that :— 


The etation commenced with plant capacity of ... ..S 420 kw. 

In August, 1895, a farther plant was ordered, of capacity — 200 ,, 
» May, 1896 " " » est 900 „ 
» November, 1896 „ 9 i .. 300 „ 
» April, 1898, two further plants were ordered, of capacity 700 „ 


Which, when complete, will give a total of га .. 1,920 „ 
Of the original 420 kw., a 20-kw. plant has been sold ... 20 „ 


— 


Leaving Е eee „. 1,900 „ 


while at the end of 1895 there were only 246 consumers with 19,407 
8.C.P. lampe, there are now 1,145 consumers with 74,000 lamps. This 
large increasing ratio prompted ttem to report: "Toat they had con- 
sidered various alternative schemes for extending the buildings and 
providing the plant necessary to meet the possible demand, and were 
of opinion that the best mode is by the erection of two boiler houses, 
with engine room in centre, capable of eventually containing 4,000 
additional horse-power; this would give about 2,500 kw. capacity, 
with exciters, &c., and, with the present plant, supply a total of about 
248,000 8.O.P. lamps; and they therefore recommended that the 
Lightiog Committze be authorised to prepare and lay before the 
Vestry plans for the extension of the central station, with a view to 
the provisicn of additional plant of 4,00 horse-power for both engines 
and boilers.” After a long discussion the Vestry decided that this 
should be done. 

At the same meeting the Vestry settled the vexed question of a 
reserve fund for their electric lighting ondertsking by deciding almost 
unanimously : That the whole of the net profits from time to time be 
set aside to form a reserve fand until the same reaches 10 per cent. on 
the capital outlay, and that such profits be invested as and when the 
Finance Committee shall decide and in such securities as the Vestry 
may from time to time think fit." In the course of the discussion, it 
transpir.d that the net profit from the inanguration to Lady Day, 
1898, was £2,820 131. 14d., made up as follows :—Profit on second 
15 monthe’ working (to March, 1897), £1,831 153.; profit on 12 months’ 
working (to March, 1898), £3.905 3s. 41. = £5,736 184. 4d.; less 
deficit on first 15 months’ working (to December, 1895), £2,916 5s. 3d.; 
net profit at March, 1898, = £2,820 138. 1d. These figures do not 
inclade the aid received from the lighting rate, £1659 63. 11d., for 
the reason that at the meeting in question the Vestry decided that 
this sam be at once recouped to the lighting rate out of the electric 
light revenue account. 


. Haslingden.—At a recent meeting of the Town Council, 
the Mayor remarked that if the electric lighting scheme proved a 
success, it was proposed to extend the use of electricity to the running 
of the trams. Consequent on the proposal of the Accrington Town 
Council to buy out the company, there has grown among the Has- 
lingden Town Council a feeling that inasmuch as the several Cor - 
porations through whose boroughs the com run have certaia 

wers of purchase the company ought, when the time comes, to be 
fought out by the Corporations jointly. Hach could supply electrical 
energy from its own electrical stations, for Accrington, Haslingden, 
tie Rawtenstall are each seeking powers to provide the el сігіс 
ight. 

Hyde.—The Town Council will not consent to the 
application by the Electrical Power Distribution Company for a 
рос order, as it has а scheme of its own under con- 

eration. 


Iifracombe.—The gas company was on Monday to have 
тет = interview with the District Oouncil with respect to electric 
gating. 


Kensington and Notting Hill.—At the meeting of the 
Kensington Vestry on 14th inst., the Law and Parliamentary Com- 
mittee presented a report dealing with the Kensington and Notting 
Hill Electric Light Bill, in which they stated that the echeme con- 
templated the purchase cf land in various parts of the parish for the 
erection of generating stations, and that the Vestry would be returned 
as dissenting fcom the scheme with the object of securing their locus 
standi, and the Ocmmittee had given directions for the notice and 

lan to be brought before the B Electric Lighting Committee 

or their consideration in connection with the negotiations which ure 
at present proceeding between that Committee, on behalf of the 
Vestry and company.—Mr. Leach stated that he had received a 
large number of protests with regard to the site, and he moved that, 
with reference to this particular site, it should be referred to the Law 
and Parliamentary Committee to consider the serious objections 
which were likely to be argued by the residents, and to report as to 
tke Vestry offering this portion of the scheme the most strenuous 
opposition. After discussion the motion was carried. 


Kingswood (Bristo))—An accident at Kingswood ex- 
tinguithed the electric lighting there on Monday evening. The 
system has no connection with the electric lighting at Bristol, and 
the conductors are carried overhead, the streets being illaminated b; 
incandescent lamps. A runaway horse harnessed toa trolley с Jlided 
with one of the pillars and overturned it. The strain brovgtt down 
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several other poles, and it is said the lighting wiresin their fall came 
into contact with the trolley wires of the Kingswood and Bristol 
tramway. The electric lighting current was turned off, and part 
of Kingswood streets plunged into darkness. 


Leeds.—The purchase of the Yorkshire House-to-House 
Electricity Company's business was completed by the Leeds Оогрога- 
tion on Thursday, December 15th. The total amount of money 
transferred for the undertaking was £222,987 183. 

The Corporation Electric Lighting Department is sending out 
notices to the є есе that “the undertaking of the Yorkshire House- 
lo- House Electricity Company, Limited, has bꝛen transferred to the 
Corporation as from October Ist, 1898. Accounts for goods supplied 
and work done on and after that date should be rendered to the Cor- 
poration at 1, Whitehall Road, Leeds.” | 


Limehouse.—The District Board of Works Works Com- 
mittee has considered the question of applying for a provisional order 
for electric lighting, and has further adjourned the matter. 


Lincoln.—Lincoln was supplied with the electric light 
for the first time on Wednesday evening. This week the City Council 
are applying to tbe Local Government Board for power to borrow & 


further sum of £19,000 to extend the cables to other parts of the 
city. 


Maidenhead.—Messra, Burstall & Monkhouse's report 
and estimates re electric lighting are in the hands of the Town 
Council, who will shortly consider the matter. 


Manchester.—The Manchester papers say that owing to 
an exploe ion in the neighbourhood of St. Peter's Ohurch, there was 
an interruption of tbe supply of the electric light on Banday. The 


MC im da in Albert Square and other lights were temporarily extin- 
guished. 


Marylebone.—On Monday, at the Board of Guardians, 
the Workhouse Committee recommended that advertisements be in- 
serted inviting tenders for the electric lighting of the front blocks. 
The architect estimated that the cost would be £1,200. The recom- 
mendation merely refers to wiring aud fittings; the question of cur- 
rent supply will be decided later. The resolution was carried. 


Middlesbrough.—At last week's meeting of the Electric 
Lighting Oommittee a letter was read from the Board of Trade 
approving of the scheme recommended by Mr. Hammond for the 
electric lighting of the borough. In response to the advertisement 
for tenders for plant 62 were received. Mr. Hammond said his 
estimated cost for tLis part of the work was £22,138, and the most 
ecceptable tender sent in amounted to £21,967, or £460 below his 
estimate. It was decided to refer the tenders to a sub-committee to 
report upon to the next meeting. 


Middlesex.—The Middlesex C.C. have resolved to oppose 
the provisional orders now being applied for by Twickenham, 
Finchley, and Hendon. A similar reeolution with regard to light 


railways has also been arrived at, the intention being in both cases to 
get a locus standi. 


Morecambe.—At a recent District Council meeting it was 
stated that the Electric Lighting Committee were going in for steam 
turbines. It was resolved to accept the following tender for extensions 
of plant:—For section A, Thomas Parker, Limited, £484; B, C. A. 
Parsons, £246; C, О. A. Parsons, £2,280; D, Thomas Parker, Limited, 
£486; E, Thomas Parker, Limited, £985; total, £4,480. The 
Ovuncil is considering the question of free wiring. 


Muss Side,—At the last meeting of the District Council, 
the clerk said that he had received & reply from the Manchester Cor- 
poration, expressing the regret of the Electric Light Committee at 
the delay whicb, from causes over which they had no control, bad 
occurred in connection with the installation of the electric light in 
the district of Moss Side. The Corporation had not yet received the 
sanction of the Lcoal Government Board for the borrowing of the 
necessary money. The letter also added that the committee would 
take immediate steps for proceeding with the work. 


Newport.—The office manager's monthly report shows 
tbat his canvass during the past month has brought orders for the 
equivalent of 820 8-C.P. lamps, bringing the total number of lights 
connccted and on order up to the equivalent of 21,425. From 800 to 
1,000 lights will be required at the new hospital on Cardiff Road. 
The borough elcctrical engineer bas reported that the emergency 
plant will be ready for running. on the load in the course of a week or 
so. The capacity of the plant, exclusive of the reserve, is 300 kilo- 
watis. The bighest load yet reached was attained during the past 
month, viz, 330 kilowatts. The Westminster and Union Insurance 
Offices had agree d to accept the insurance of the electric light station, 
including the extensions, at 5s. per cent. The total amount of 
the insurance propored at present is £27,500. Mr. Stephen Taylor, 
cf Llanarth Sireet, has complained of alleged damage caused to him 
ard his business by the noire from the electricity works, snd his 
solicito:8 have asked what the Committee were prepared to do in the 
matter. Instructions were given to the town clerk to de fend y 
action which may be taken, and the chairman and v:ce-ch* man 
have been authorised to take certain steps in the matter А later 
meeting cf the Electricity Committee bad before it the atter of the 
Brighton charging system, and it was resolved tha re question of 
adopting the suggested meth: d cf charging Led .rred for a period 
of 12 months, and that in the meantime dem d indicators be fixed 


upon the premises of a few consenting consumers as an experiment ; 
the system of charging in respect of such premises to remain unaltered 
during the experimental period. 


Newton Abbot.—At last week's meeting of the District 
Council the Lighting Committee presented their report on the pro- 
posed electric lighting iustallation by Edmundson's on. A 
sub-committee had been appointed, and Mr. Hanccck had advised tbe 
Council on the matter. А series of clauses had been drawn up for 
submission to Edmundson's Corporation, who were applying for a 
provisional order to carry out the undertaking. These clauses pro- 
vided that the undertaking should not go beyond tbe Oouncil's dis- 
trict, and referred to the question of charges, purchase of under- 
taking, &c. The adoption of the report was agreed to. 


North London Electricity Company.—The large 
scheme which was proposed by this company for the supply of 
electricity in a number of No London districts has been with- 
drawn for the present. The company has lately notified the 
Edmonton, Southgate, Enfield, and other authorities to this effect. 


Norwich.—We understand that on Friday last consider- 
able inconvenience was caused at the post office, hotel, and other estab- 
lishments through the failure of the electric light. 

The directors of the Electric Light Company are asking consumers 
not to ше more light than is necessary ripa ars Obristmas season 
owing to the very heavy demand upon their p and mains. 


Oldham.—The Electric Light Committee last week 
visited a number of sites for the purpose of selecting one for electric 
light and tramway power station, Prof. Kennedy will shortly visit 
the town and go into a scheme. 


Paddington.—On Tuesday at the meeting of the Vestry 
the Electric Lighting Committee reported as follows: “ That this 
Committee, having considercd the letter from the Metropolitan 
Electric Sapply Company of the 8th ult., are of opinion that unless 
the Vestry are prepared to purchase the Paddington undertaking of 
the company, no advantage can be obtained from farther communi- 
catiog with the company on the subject; but your Committee, at the 
same time, are fully aware that the Vestry might find it difficalt to 
say whether they will buy or not until the protable terms of sale 
are made known to them. Uader these circumstances your Committee 
solicit further and definite instructions as to the wishes of the 
Vestry.” After discussion, Sir George Fardell moved that the Vestry 
are not prepared to give any further instructions, the reference being 
left in the bands of the Ocmmittee for them to report thereon or 
otherwise, as they may decide. This, having been seconded, was 


carried. Sir George Fardell then moved that with regard to the 
electrical energy, &o., recommendation of the Committee, to add: 
“ That a letter addressed to the Metropolitan Electric Bupply 


Oompany, asking them when they propose to fulfil their obligations 
under the provisional order of 1890 ; and further, the attention of the 
London County Council be called to the fact tbat no testing facilities 
bave been pronaci A member moved an amendment :—“ That inas- 
much as the Metropolitan Electric Supply Oompany bave failed to 
perform their obligations the Electric Lighting Committee be 
authorised to take any steps they may decm advisable to obtain a 
rovisional order. Oa a vote being taken, the amendment was lost. 
ir George Fardell's resolution was carried. 


Partick.—The agreement entered into between the 
Glasgow Corporation and the Partick authorities for the supply of 
electricity to the burgh provides that the Corporation shall repay to 
the Commissioners the costs incurred in respect of the provisional 
order. The prices charged are to be the same to private consumers as 
in the city, while that for public lamps is to be settled by agreement. 
If the Corporation any year exercite their option of applying any of 
the surplus revenue to the improvement of the city, a ionate 
amount is to be paid to Partick, to be applied to like purposes in that 
district. A similar arrangement is made as to deficits. 


Perth.—The Electric Lighting Committee recently 
prepared a circular for sending to various companies requesting them 
to state the conditions on which they would be prepared to lease the 
order. The Police Commission has been communicating with Mr. 
Hawtayne on the question of terms upon which he would act as 
advising engineer if the Council resolved to lease the provieional 
order to a company. Mr. Hawtayne replied that he understood that 
the question had been arravged before, and that they were to amount 
to 5 per cent. on the contract value of the worke, «whether the powers 
were leased to a company or carried out by the Commissioners them- 
selves. The Council has resolved to pay Mr. Hawtayne’s account up 
to date, and to inform bim that he bad not as yet been appointed 
engineer for the echeme, further then that they now agreed to issue 
ASA Ar tender and epccifications to the companies as recom- 
mended." 


Plymouth.—At the last Council meeting Alderman 
Radford, in presenting the report of the Electric Lighting Com- 
mittee, caid tbat be quite anticipated that the electricity works 


- buildings would be complete by March or April next, and the instal. 


lation in full working order. In reply to & question as to whether 
the rumour that he had under-estimated the work to the extent cf 
£10,0C0 was correct, the borough electrical engineer, Mr. Rider, said 
that on the pas there was no excese, but in the building operations 
there bad b:en a considerable increase in the cost, i 


perhaps to £10,000, for which he was respcnsible. The full estimate 
was £46,000. 


Portmadoc.— A member of the Urban Conncil is bring- 
ing the question of electric lighting before that body. 


— 


NN 
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Portsmouth.—At a Town Council meeting last week 


the Electric Lighting Committee recommended that application be 
made to the Local Government Board for sanction to borrow £18,000, 
being a farther portion of £40,000 which was previously sanctioned 
by the Council for the purpose of additional machinery and plant at 
the electric light station. Alderman G. Ellis, J.P. (chairman of the 
Committee), in moving the adoption of the report, said he was happy 
to be able to tell the Council that the estimated number of lamps 
they e ted would be put up by the end of the year had been 

, and the demand was so heavy that the staff was unable to 
meet it. They had already 20,000 lights on the engines fixed in 1897 
for 30,000 lights. In 1897 it was suggested to the contractor that he 
should book them an engine for 1899 if he would supply it at the 
same price. The contractor bad agreed to supply them with a new 
engine at the price of the last one. Mr. Ellis added that he had no 
doubt the Ocmmittee would show a coneiderable and handsome 
balance at the end of the year. The Committee's recommendation 
was adopted. 


Saw-mill Lighting. —Messrs. Jewson & Sons have 


installed the electric light at their Southtown saw-mills and yards, 
and on Wednesday last week it was used for the first time. 


Rhyl.—Mr. J. L. Owen, iu his report re an electric 
218678 scheme, puts the estimated cost of an installation for Rbyl at 
£1 Я 


Rethesay.—The Electric Lighting Committee recently 
asked the Council to agreo to their inviting offers for the scheme 
recommended by Mr. T. O. Fulton, the engineer, at а cost of about 
£6,500. After a prol discussion, the Council adopted an 
amendment asking for farther information. 


Ryde.—The Town Council is opposing the appli ation of 


the Ryde Electric Light and Power Oompany for a provisional 


0 


Santiago.— According to Sell’s Commercial Intelligence, 
a syndicate of English and German capitalists is to take charge of 
the electric lightiog and railways of Santiago. Power will be taken 
from the Maipo river. Something like a million and a quarter 
sterling is invested in the enterprise, and work has commenced. Par- 
cbases for the undertaking will be made in England, Germany, and 
the United States at an early date. 


Shoreditch.—The Lighting Committee informed the 
Vestry at a meetiog on Tuesday, that they had considered reports 
from Dr. Mansfield Robinson, vestry clerk, and from Mr. Newton 
Russell, chief electrical engineer, on the subject of acquiring a site 
for the building of a new generating station. As a result, the Com- 
mittee submitted the following recommendations:—(1) That it is 
desirable that an additional site should be acquired by the Vestry, of 
sufficient size, and in such a situation in regard to railway or canal 
accommodation as to be suitable for meeting the increasing demands 
of this parish for electric light and power; (2) that the vestry clerk 
be inetracted to approach the Ironmongers’ Company with a view to 
the purchase by the V of their property, known ss the Iron- 
mongers' Almshouses; (3) that a specification be prepared by Mesers. 
Kincaid, Waller & Manville, un the terms of their letter of 
January 10th last, in conjunction with the chief electrical engineer, 
with a view to obtaining tenders for two 750 kilowatt sete of engines 
boilers and switch gear, &с., in pre- 
paration for thenew station. When the question came up for discus- 
sion the Vestry resolved itself into committee, and considered the 
recommendations in private, although the secrecy appeared to solely 
surround the second proposal made by the Committee. 


Slough.—The District Council has resolved that an elec- 
ное engineer be employed to prepare а full report on electric 
ghting. | i 


Southampton. —The electrical engineer has reported to 
the Committee of the Town Council having charge of the electrical 
works that the number of units sold during November was 31,580, 
an increase of 30 cent. over the number sold during the corre- 
sponding month of the previous year. | | 


Stirling.—The National Electric Free Wiring Company 
is conferring with & sub-committee rc electric wiring. 


Sunderland.—The Guardians’ House Committee is con- 


sidering the cost of lighting the new infirmary at the workhouse 
electricity. " 


Surbiton.—After communicating with the District 
Oouncil re its provisional order, the Board of Trade has resolved 
to defer the consideration of the question of revocation for a year. 


West Ham.—At last week's Town Council meeting a 
long report by the electrical engineer was brought up by the High- 
waysCommittee. Mr. Steinitz, in the first a опис out that 
the heaviest part of the load was in Woodgrange , at the extreme 
end of the feeders. To enable the department to keep the pressure 
there within the Board of Trade limits he proposed to lay a feeder 
from the central station to the Upton Lane chamber. The committee 
recommended that the proposal be approved, and that the route be 
vid rig! tere Road, Plaistow Road, Grafton Road (north), Terrace 
Road, Stopford Road, and Upton Lane; also, that on the portions of 
such route suggested by the electrical engineer, the cables be laid in 
earthenware pipes and a spare line of pipes laid to avoid the necessity 
for subsequent frequent openings of the road. The cost of this work, 
estimated by the electrical engineer at £3,000, will be covered by the 


loan already sanctioned. The electrical engineer made a number of 


important suggestions for extending the present lighting scheme. 


The committee recommended that the extensions recommended by 
the electrical engineer be approved: also in connection therewith that 
the mains ba laid in High Street from Stratford Bridge to the borough 
boundary at Bow Bridge. The total co:tof the whole of these extensions 
is estimated by the electrical engineer at £51,000. Having regard to 


the special character of the plant to be provided, they recommend 


the Council not to advertise the various contracts, and having 
carefully considered the difficulties which have arisen in starting the 
present plant, the suggestion in the electrical engineer's report, 
with regard to obtaining the engines and alternators from separate 
makers, be adopted, and the Council approve of the combination 
of McLaren's engines and Ferranti’s alte: nators, providing satis- 
factory tenders can be obtained from the firms named on 
epecifications to the satisfaction of the electrical engineer. Baboock 
and Wiloox’s tubular boilers to be used, providing satisfactory 
quotations can be obtained. Messrs. Ferranti are to be instracted to 
carry out the extension of the switchboard, subject to their tender 
being satisfactory. The contract for the additional cables to be given 
to the British Insulated Wire Company, at the prices at which they 
supplied the cables already laid. The new mains to be laid by the 
Oouncil's own workmen, under the direction of the electrical engineer. 
The Brush Company's transformers to be again adopted, subj-ct to a 
satisfactory contract, and the transformer chambers constructed b 
the Council’s own workmen. The recommendations were adopte 
The electrical engineer also reported :—'' The expenses in connection 
with the central electric light station, from September 29th, will 
naturally be . against our revenu», when we bave one. This 
would be distinctly unfair to the department, as it is entirely owing 
to Messrs. Ferranti that we have not been earning a revanue, at least 
sufficient to cover these charges. I think, therefore, it would be well 
if you instructed me to write to Messrs. Ferranti, informing them 
that we propose to dedact all our men’s time, the cost of all the oil, 
coal, water, &c., from their contract price.” This was agreed to, on 
the recommendation of the Committee. — 


Westminster.—The Works and General Purposes Com- 
mittee of the Westminster Vestry recently reported the receipt of a 
letter from the Westminster Electric Sapply Oorporation, Limited, 
making proposals for public lighting in the parish. A report bas been 
presented by the surveyor, who is of opinion that the Vestry should 
not delay in securing to themselves a sufficient plant, &c., for the 
purpose of generating electricity for lightiog and other matters, and 
they should be cautious in entering npon aoy undertaking which 
will hamper them in the near future should this policy be adopted. 
The Vestry decided on the committee's recommendaticn that they 
are unable to entertain any one of the proposals in tbeir present 
form. 


Whitechapel.—The District Board on Monday sppointed 
Mr. Arthur Wright, electrical engineer to the Brighton Corporation, 
engineer to the Board for five yeara, at a salary of £600 per annum, to 
carry out the electric lighting of Whitechapel. 


Wigan.— The Council, after considering the report of a 
deputation which bas visited Bradford, Leeds, and Wakefield, has 
decided to engage a resideut electrician to prepare plans and speci- 
fications for the carrying out of the electric light and electric traction 
installation. It is the intention of the authority to push the matter 
on as speedily as possible. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. | 


Bangor.—The Town Commissioners on 18th inst. had a 
discassion re the projected tramline from Bangor to Donaghadee. 
Some speakers suggested that if electricity is employed, the trolley 
should be prohibited for the town, but not for the country roads. 


Bristol.—The more conciliatory attitude assumed by the 
tramway company at Bristol has borne such fruit, that the difficulty 
which threatened only a few weeks ago to end in legal proceedings 
has been practically settled. The trouble occurred over differing 
opinions as tothe mode in which trolley wires should bs carried. 

he Sanitary Committee disliked span wires, except where they could 
be strained between the houses, so as not to need poles, and desired 
centre poles in wide streets, and side poles with bracket arms in 
narrow ones The company declared this would mean considerable 
deviation from their scheme as sancticned by Parliament, but ulti- 
mately asked that tbe city engineer might meet their officials and talk 
over matters. That conference has taken place, and tnose taking part 
in it appear to have gone over the long list of streets affected by the 
tramway company's scheme of electric traction, so that each might 
be dealt with on its merits. The result of this friendly meeting was 
reported to the Sanitary Committee in a detailed statem ant, from 
which it was evident that the compavy had met the committee's 
views in many directions, while in others the committeo was asked 
to meet the company's wishes. The city engineer, in general com- 
ments on this outcome of the conference, said ne balieved the arrange- 
ment fairly represented the views of the committee, as far as they 
were consistent with the practical working of the Act giving powers 
to the company to make their tramways, and equip them with elec- 
trical p He recommended, therefore, the provisional arrange- 
ment be confirmed. This course was not de-med altogether sati-fac- 
tory by опе ur two members. Mr. Lloyd reminded the committee 
that they had decided they would not have span wires at all, and he 
moved that the position of affairs be reported to the Council, and 
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that body ba asked for instructions. The vice-chairman, Mr. George 
Pearson (who bappens to be chairman of the Electrical Committee, 
and who has taken a leading part in the tramway controversy), agreed 
with Mr. Lioyd, but said it was useless to go to the Oouncil, for the 
Council would cnly support the tramway company. After this 
prophetic utterance no one was found to second Mr. Lloyd, and the 
committee (вої ject to one or two alterations in not very important 
details) agreed to the provisional settlement arrived at Ly their engi- 
пеег. 


Doncaster.—At a special meeting of the Council last 
week a resolution was carried confirming the application which is 
being made to the Light Railway Commissioners for an order 
authorising the Corporation to establish and work a light railway in 
the borough of Doncaster, and to Balby and Hexthorpe, within the 


Urban District Council of Balby-with-Hexthorpe; to Bentley, within 


the parish of Bentley-with-Arksey; and to Wheatley. In moving the 
adoption of the resolution, the Mayor said that they were very much 
encoursged by the way in which their proposals had been received by 
the neighbouring áuthorities—the District Council of Balby-with- 
Hextborpe, and the Parish Councils of Wheatley and Bentley-with- 
Arksey. These bad express d their approval of light railways being 
established by the Corporation in preference to being worked by & 
compsny. They Lad it on the authority of their electrical engineer, 
Mr. Shoolbrid, and Mr. Preece, that where local authorities were 
proposing to light their towns with the electric light it was very 
desirable that they should bave full control, во that power should be 
available at day time for working the trams when not required for 
lighting purposes. | | E 


Dublin.—The Dablin United Tramways Company has 
“kindly ccnsented to the disuse of trailer cars generally,” with the 
exception of special occasions when an arrangement will be made 
with the borough surveyor. 


Dudley and Stourbridge.—The -British Thomson- 
Houstcn Oompany has received a further order for a 100-kw. 
generating eet, together with the necessary switching gear, &c., for 
the above electric tramways. | 


Dundee.— Plans, &c., are in preparation for the Council 
in connection with the extension of the electric lighting works for 
the purpose of supplying power for the tramways when taken over. 
The plans and estimates of all that is in contemplation will be placed 
before the Tramways Committee shortly. 


Edinburgh.— Owing to the diffionlty that has arisen 
regarding the cabling of the suburban tramway line between Edin- 
burgh and Portobello, due, amongst other things, to the narrowness 
of portions of Portobello High Street,” the Simplex Conduit Electric 
Traction. Syrdicate, of Liverpool, has written to the Town Council 
explaining its system, and suggesting that it would be aicomparatively 
simp‘e matter to convert the cable conduit already laid, to the use of 
elcctric traction by the addition cf the necessary wire, insulators, and 
other equipment. The letter is dated November 16th, bat has not 
yet beén placed before the Council. | 

The Town Council last week remitted a motion to the Lord 
Provost's Committee to consider and report as to the desirableness of 
working the Portobello section of the tramways with electrical 
power. 


Gillingham,— Last week a special meeting of the Council 
was held to consider the draft order authorising the construction of 


light railways in Gillingham and Chatham. 


Glasgow.— Last week the Council approved of the minutes 
of the Tramwsy Committee, which stated that after considering the 
memorandum by the general manager on electric traction it was 
agreed Бу 15 to 2 to have the Guvanbill route and connecting line 
to Coplawhill equipped for overhead traction, and that а report be 
prepared as to the practicability and coat of equipping a suitable route 
for the conduit system. An amendment which was lost was to the 
effect that a portion or. the whole of the Govanhill route be equipped 
as a demonstration of the conduit system. 


Hastings.—On 15th inst., a large meeting of towns- 
people was held to decide whether the town should have electric 
trams or not. А large majority voted for them. А poll of the town 
is to be taken. The Council has appointed a sub-committee to inspect 
various tramway systems in the United Kingdom. 


Kingston.—Ata meeting of the Town Council on Tuesday, 
it was reported that the Corporation had been approached by a syndi- 
cate who proposed in the ensuing session of Parliament to apply 
under the Light Railway Act for an orderincorporating the Kingston 
District Traction Company, with powers to such company to construct 
lines, works, &c., for the purpose of establishing electric traction 
(trolley) along certain roads of the town and district. It is suggested 
to take current from the borough electric light works. The capital of 
the company is to ba about £100,000. A committee of the Council are 
considering the proposals. 


Liverpool.— Referring to the progress of the Dingle 
electric tramway, Mr. Rutherford, chairman of the Tramways Com- 
mittee, told the Council last week that as to receipts, the fares for 
23 days on the electric system amounted to £1,886, being £813 from 
the motor cars and 21,072 from the trailers. The passengers during 
а period of 17 days were as follows 188,797 in the ld. cars and 
77,063 in the 2d. cars, the large total showing that the service had 
been highly appreciated. | 


Middleton (Manchester).—The Parliamentary proceed- 
ings sub-committee of the Manchester Corporation have p 
the minutes containiogan intimation from the secretary of the British 
Electric Traction Company, Limited, of the intention of the company 
to make application to the Light Railway Commissioners for an order 
authorising the construction and working of a light railway between 
Middleton and Orumpsall. 


Perth.—With reference to the proposal of the Perth and 
District Tramways Company to convert their tramways from horse 
S electricity, the Police Commission has delayed consideration for 

e present. 


Portsdown and Horndean.—On Monday morning the 
consideration of objections to the proposed Portsdown and Horndean 
Light Railway came before Sir Courtenay Boyle, Permanent Secre- 
tary of the Board of Trade. Powers are sought under the order 
asked for to construct a light railway from Oosham іа connection 
with the Portemouth Tram ways, running for six miles north to Horn- 
dean, on the Portsdown Hill. Tbe Portsmouth Tramways Company 
are the promoters. On behalf of the London and South-Western 
Railway Mr. Balfour Browne said he did not propose to object to 
the scheme, as he very well might bave done on the ground of its 
competition with the goods and pasrenger traffic of the South- 
Western between Horndean and Portsmouth. The proposed line, 
however, would have a level crogsing, authorised in 1845, over the 
South-Western between Fareham and Portsmouth, on the public 
road. It was prone to work the new line by electricity, and this 
would add to the difficulties and dangers already existing at the level 
crossing. All the electric signals of the railway at the present time 
were worked on what was popularly known as the earth return 


roposers should be required to construct a bridge over the South- 
Western for the purposes of the light railway. Mr. Charles J. Owen, 


Sheffield.—Profiting by the experience of Bradford, the 
Sheffield Tramways Committee has been seriously considering the 
question of brakes in order to minimise the difficulties of steep 
gradients and curves occurring on the Walkley electric line. In 
addition to the ordinary brakes, there will be slipper brakes em- 
ployed, and these are considered sufficient to overcome all difficulties. 


Southend.—It has been decided to carry out alterations 


and improvements upon the Pier electric tramway at an estimated 
cost of £437. 


Southport.—At a recent meeting of the Council, in 
moving the adoption of the Tramways Committee's report, Oouncillor 
Travis stated that & provisional was being s ioni for by the 
British Electrio Traction Oompany for power to lay down linesalong 
the route which the Corporation themselves intended to use for 


that purpose. The Southport Tramways Company had also given 


notice of a Bill to enable them to generate electricity and work the 
trams by electric traction. The lines used by the company wore the 
property of the Corporation. He might inform them, bowever, that 
the General Purposes Committee and the Parliamentary Committee 


would shortly meet with a view to a petition being lodged against the 


Bill of the Southport Tramways Company, and to consider a state- 
ment of objections of the Electric Traction Company. It wasagreed 
not to oppose the Bill promoted by Mr. Wood, civil engineer, of 
Live for power to carry out a scheme for connecting Southport 
with Lytham by means of a tramway. 


Stretford.—The District Council, at their last meeting, 

d a resolation in favour of the решо of a ВШ in the next 

Bession of Parliament to enable the Oouncil to work the tramways in 

their own, or any adjoining district, by animal, mechanical, or elec- 

rer power, and also to acquire ranning powers or leases in adjoining 
istricts. 


Withington.— The Urban District Council, having re- 
considered the subject of arranging with the Manchester Co 
to take the control of the tramway system in the neighbourhood, have 
unanimously decided to seek powers to acquire, equip, and work the 
tramways in their own district. 


Wolverhampton.—A meeting of owners and ratepayers 
on Monday carried unanimously a resolution sanctioning the Oorpora- 
tion Tramway Bill. 


Yarmouth.—The Yarmouth and Gorleston Tramway 
Company recently wrote asking the Corporation to supply current 
for traction purposes on the basis of 2d. per unit up to 150,000 units, 
at 12d. between that limit and 200,000 units, and exceeding 200,000 
units at 14d. per unit; and also asking that the time within which 
the tramways became purchaseable should be extended to 21 years, 
making 27 years from the present time. The Lands Committee 
recommended the Council not to entertain the application. When 
the matter came before the Council last week, an amendment 
referring it back to Committee was negatived. 
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ELEOTRIC TRAMWAYS AND LIGHTING ' 
v s AT CORK. 
Tx didtinctive feature of the recently completed works at 
Cork is the combination of lighting ard tramways. The 
following details of the scheme have been furnished by the 
chief contractors, the British Thomson-Houston Company. 
The. plant comprises three Babcock & Wilcox boilers, each 
having 2,581 equare feet of heating surface, capable of 
evaporating 8,000 Ibs. of water per hour, the normal 
working pressure being 150 lbs. А somewhat novel form of 
chimney stack is employed. It is of steel, and although 130 
feet high, is self-supporting. It is 7 feet internal diameter, 


! 


— 


The hot well is situated in the boiler house, and is fitted 
with baffle plates, the divisions in which can be filled with 
coke and straw, if desired, for the purpose of intercepting any 
oil that may be discharged into it. It is fitted with suitable 
outlets, so arranged that by opening a valve and filling the 
tank, the oil, which will be found floating on the surface, 
can be run off. Р | 

The feed water, before entering the boiler, can be passed 
through two Edmiston filters, capable of filtering 16,000 Ibe. 
of water per hour. These filtera are arranged on a twin 
system, fitted with the necessary valves to enable the filters 
to be used on either range of feed pipes. E 

The steam piping is of steel, fitted with heavy screwed 


— * 


a rapi "ар, : 


| Bi M. 
AME 


GENERAL VIEW OF PowER HOUSE. 


and lined with 43-inch fire-brick, and is erected on piled 
concrete foundations. 

A feed heater of the Wheeler Condenser and Engineering 
Company utilises the exhaust.of the feed and condenser 
pumps. Blake & Kuowles feed pumps are employed. They 
are arranged compound, the diameter of high pressure 
cylinder being 6 inches, low pressure cylinder, 9 inches, 
water cylinder 4 inches in diameter, with 8-inch stroke. The 
steam cylinders of these pumps are fitted with an improved 
outside valve gear, so that they can be adjusted full length 
of stroke under all conditions of speed. The steam connec- 
tions of the pumps are so arranged that, in case of any repairs 
being required, either pump can be worked independent of 
the other. * 2 | 


Led 


steel flanges, so arranged that any engine can be fed direct 
from the boiler immediately behind it. The necessary valves 
are inserted to enable any faulty section in the piping being 
cut ont. This piping is fitted with an automatic atmo- 
spheric valve, which, in the event of there being any pres- 
sure due to the failure of the condensing plant, will imme- 
diately allow the engines to exhaust direct into the atmo- 
sphere. The piping on the atmospheric side of this valve is 
of thin steel, riveted together in spirals, - | 

In the engine room are three MoIntosh & Seymour side- 
crank tandem compound condensing engines, running at 135 
revolutions per minute. They are fitted with expansion 
governors; there being separate exhaust valves on both high 


and low pressure cylinders. The high pressure cylinder is 
E 
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steam. jacketted and exhausts into a receiver, in the interior 
of which are fixed three copper coils, which can be heated 
with live steam. These engines are coupled direct to 
6-pole 200-kilowatt 
compound -: wound 
generators, giving 
500 volta at 135 
revolutions. 

There are two 
Wheeler Admiralty 
type condensers, the 
engines being in the 
centre, an air- pump 
at one end, the cir- 
culating water pump 
being at the other 
end. Each combi- 
nation is capable of 
dealing with 12,000 
Ibs. of steam per 
hour. Water is 
taken direct from 
the river through 
12-inch cast - iron 
pipes, there being 
an auxiliary supply 
from the water- 
works, which can 
be laid on to start 
the pumps in the 
iba d the nn 

ipe being emptied, 
таер the retain- 
ing valve not being 
perfectly watertight. І 

The battery room contains 256 Tudor cells] mounted іп 
three tiers, each cell containing six positive and кетеп nega- 
tive plates, the capacity of the battery being 770 ampere- 


Авс Lamp, ARMS CARRYING TROLLEY WIRES, 


hours, the normal rate of discharge 110 amperes, and the 
maximum rate 210. The battery stands are of pitch pine, 
coated with acid proof paint, and mounted on large oil insu- 
lators. This battery can be charged either from traction or 
lighting bus bars as desired, the necessary volts for charging 


VIEW OF BOILERS. 


b:ing supplied by a booster, which can also be driven from 
the traction or lighting bus bars. The switchboard is 
at the end of the engine room, and contains 
(1) Threé gene- 
rator panels, fitted 
with automatic cir- 
cuit breakers, with 
magnetic blow-onts, 
as well as the neces- 


either the lighting 
or traction bus bars. 
(2) Two battery 
panels, fit with 
necessary at- 
ing switches| and 
magnetic blow;outs, 
and arranged во 
that the battery can 
b» either charged 
from, or discharged 
on to either the 
lighting or traction 
circuits as deeired. 
(8) Two 1 
nels, arranged 80 
tbat the balanær 
cap, if desired, in 
the daytime, be 
driven direct from 
the traction bars, or 
used as an ordinary 
balancer, the: two motors being in series across the outer, 
the junction being connected to the neutral; in this case, 
the eet being run up to give Ив corréct voltage by means of 
the motor placed in the centre, the electrical connections to 
which are disconnected after the balancer sets are connected 
to the network. 

The switchboard is also fitted with a panel containing the 

necessary instruments required by the Board of Trade for 
purposes of testing. 
ı v The lighting distribution is on the three-wire system, with 
460 volts between the outers, the mains being all of Messrs. 
Callender’s manufacture, and in the majority of cases con- 
sisting of jute covered, lead sheathed, tape armoured cables, 
laid direct in the streets, 

Altogether over 20 miles of cable (lighting and traction 
systems) have been laid ; the distance between the feeding 
points (of which there are two at present) and the station 
being just under half а mile. In their course from the 


LF, Lighting feeders; L р, Lighting distributors; г E, Powerhouse. 
PLAN OF LIGHTING NETWORK. 


power station to the feeding points, the cables cross the River 
Lee, and as there is only a swing bridge at this location, the 
cables had to be laid in a trench excavated in the bed of the 
river; Callender’s vulcanised bitumen wire armoured cable 
being adopted as most suitable for the purpose. Four addi- 
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tional: spare feeder cables, each of 7 inch sectional area, have 
been laid across the river to cope with future extensions; the 
valcanised bitumen cables being brought together in a pit on 
each side of the water, where they are connected to the 
ordinary jate covered, tape armoured cable laid in the 
streets, z | 

The greater proportion of the distributing cables in the 
centre of the city are of the three-core type ; the largest dis- 
tributor used having 
a gectional area of 
15 inch. In all the 
outlying districts, 
three single distri- 
buting cables are 
i. , and, in addi- 
tion to their 

ouring, they are 
farther protected by 
& covering layer of 
bricks, At the 
prossing and junc- 
tion points of the 
‘network, Callender's 
/ disconnecting boxes 
are fixed, and, of 
these, 19 are at 
present installed. 

Reverting more 
particularly to the 
tramway пев. it 
may be said to fol- 
low the main streets 
in the centre of 
the city, which is 
on an island formed 
by two branches 
of the. River Lee. 

In the city pro- 

r a double track 
18 laid, branch lines 
passing to Tivoli, 
St. Luke's, Western 
Road, Blackpool, 
and Douglas. The 
longest section is to 
Douglas, a village 
about two miles 
gouth of Cork. 

The tramway 
crosses the river 
twice, first over 
Parnell Bridge, a 
steel swing bridge; 
second over Pat- 
rick's Bridge, built 
of stone. | 

The rails in the city are laid on a bed of concrete, the road- 
way being paved between the rails and 18 inches outside rails. 
Oataide city boundaries the rails are laid on creosoted sleepers, 
6 feet by 44 inches by 9 inches. The rails are of girder type, 
weighing. 88 lbs. ; the fish-plates being of steel, 
26 inches — 7 and weighing 56 lbs. per pair. The tie-bars 
are of wrought-iron, 2 inches by $ inch, weighing 10j lbs., 


| 


a | 
(1) Chicago bonds 3/0, 18 feet long; (2) Cast-steel 
(5) Chicago 


— ———— 


CAR ON LINE. 


nected at each straight joint by two No. 000 B. and 8. 
Chicago bonds 35 inches long; at every point there are two 
13-feet bonds spanning the steel casting, and there are also 
for each point four 35-inch bonde, arranged as shown in the 
illustration. At each crossing there are four No. 000 B. 
and S. 35-inch bonds. . The rails are cross bonded for. every 
240 feet, and where double track, the tracks are also cross 
bonded in every 240 feet. 'These кы Кы bonds are 


ize 


double 
= with сшыт 
es are employed, 
the Cross bonds be. 
tween the two tracks 
are 7 feet long, and 
NS Я where double track 
with side poles 5 
| feet long. All the 
x cross bonds on 
` single track are 42 
inches. In all the 
loops on the singlo 
line there is a cross 
bond between the 
two tracks. | 
The return cir- 
cuit is continued 
over the river at 
Parnell Bridge by 
four *5-inch cables, 
connected by bonds 
to the rails on 
either side of the 
water, this arrange- 
ment being neces- 
gary to avoid any 
interruption in the 
circuit when the 
bridge is swung 
open. 
The overhead 
construction. con- 
sista of centre poles 
with double-bracket 
arms in the prin- 
cipal streets, and 
on the remainder 
of the line. Side 
oles with single- 
racket arms are 
used, span .wires 
being employed in 
. Г | only a few places. 
The poles are 31 feet long, composed of three sections, the 
joints overlapping, and shrunk on while hot. 

In the principal streets an arc lamp is fixed on every alter- 
nate pole. The lampe are of the 8 бн aro type, connected 
up 5 1р series ; they are also connected so that the consecu- 
tive lamps are on different circuits. 

The switches and resistances are contained in the bases of 
the poles, so that a resistance can be placed in the circuit 


ints; (8) Chicago bonds 8/0, 85 inches long; (4) Built crossing main road, through loop scarfed ; 
nds 3/0, 49 inches long; (6) Chicago bonds 3,0, 5 feet long. 


METHUD OF BONDING. 


double screwed at ends. The rails are fixed to the sleepers 
by 80 dog spikes and 14 fang bolts and chips to each rail 
length, the points being of cast-steel, made by Millar & Co. 
and Dick, Kerr & Co., Limited. The crossings are built up 
as the work proceeds. ч. 

The rails form the return circuit and are electrically con- 


instead of a lamp, if necessary; aleo, each circuit can be 
controlled from any lamp in its circuit. Ea 
The trolley wire is of hard-drawn copper, and double 
throughout. The portion of the trolley wire over the swing 
rt of Parnell Bridge is supported on special poles and 
[аксы fastened to movable parts of the bridge; the con- 
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nections on the trolley wire beiog heavy spring clips, which 
allow the bridge to be moved in either direction. 

At the present moment there are 18 top seat cars, capable 
of seating 44 passengers. These have been manufactured by 
the Brush Electrical Eagineering Company, Limited, and are 
mounted on single Peckham trucks; the motor equipment 


Present customers stand as follows :-— 
Number of customers who have applied d 217 


Lamps applied for , 11,622 
Motors applied for s ids vis di 18 
Total horse-power ... Ves 11 


Total applied for ia 8.7.P. equivalente... .. 14,447. 


Y 


VIEW OF GENERATORS. 


consists of two G.E. 60 motors with series parallel controllers ; 
the motors being specially designed for this work on account 
of the very narrow gauge, namely, 2 feet 113 inches; in other 


Cross section double track centre poles. 
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respects the car equipment follows the standard practice of 
the B.T.H. Company. 

The supply of current for light, &c., was started about 
the beginning of September, and since then about 180 cus- 
Lomers have been connected to the mains. 


When the public arc lighting is permanently arranged, 
there will be altogether about 100 lamps. E 

The tariff for light is 5d. per unit for the first two hours, 
and 1d. afterwards, on the Brighton system of charging. 

The present tariff for motive power is 44d. per unit for 
the first hour, and 1d. afterwards. 

The British Thomson-Honston Company, Limited, were 
the contractors to the Cork Electric Tramways and Lighting 
Company, Limited, for the work as a whole—constructiop, 
building, machinery, &c., in connection with the system, and 
themselves supplied complete electrical equipments of the 
power station and cara. 

The following were the chief sub-contractors to the 
British Thomson-Houston Company, Limited :— 


Permanent way, power house Mr. W. M. Murphy, Dablin 


buildings, &c. 
Engines ^s Messrs. R. W. Blackwell & Oo., 
London. 
Boilers Messrs. Babcock & Wilcox, Limited, 
London. 


Auxiliary apparatus, pumps, The Wheeler Condenser and Engineer- 

condensers, &6, ing Company and the Blake and 

Kuowles Steam Pump Works, 

| Limited, London. 
Battery 


The Tudor Accumulator Company, 
Limited, London. 
Traveller Messrs. Jessop & Appleby, L^icester. 


Cars ... s i .. The Brush Electrical . Eogineering 
Company, Limited, Loughborough. 
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Peckham trucks : Маш. R. W. Blackwel & Со, 
ondon. 
Overhead line construction... Messrs. R. W. Blackwell & Co., 


London. | 
Lighting network and cables Callender's Cable and Construction 


Company, Limited, London. 
Arc lamps and hoods . The General Electric Company, 
Limited, London. | . 


Alderman Fitzgerald, of Cork, was sub-contractor to Mr. 
W. M. Murphy for the buildings in connection with the 
power house. 


SALISBURY ELECTRICITY WORKS. 


IN 1894 a few enterprising gentlemen started the Electric 
Light Company in Salisbury. They secured an option to 
purchase the old Town Mills and adjoining land as a site for 


8 


the’ works, and in due courze obtained a provisional order. 
As the Board of Trade threatened to rescind the order, the 
company approached Messrs, Edmundsons, of Westminster, 
who undertook to find a portion of the capital required if the 
remainder prochred locally. Only а small further sum 
was subscribed locally, but Mesars. Edmundsons having, in the 
meanwhile, largely increased their capital for the express pur 
pose of dealing with such contracts, eventually undertook to 
pat down the works, finding nearly all the capital required. 

he works in Salisbury have throughout been designed and 
carried out by Messrs. Edmundsons, and we think they have 
every reason to be proud of the result. Mr. L. A. Нага», 
who acted as their resident engineer, is now engineer to the 
Salisbury company. | 

A better position for a supply works than the old Town 
Mills it would hardly be possible to secure, it being pot more 


than 100 yards from the centre of the city ; the site is about 

alf an acre in extent, and was the property of the Dean and 
Chapter of the cathedral for seven centuries. The old Town 
Mills is on the site where а mill probably already stood when 
the city was moved in the thirteenth century from its first 
position on the top of a neighbouring bill to its present 
situation at the junction of the Avon and the Nadder, the 
former of which now supplies part of the energy for supply- 
ing light in the city. Quite 4 number of interesting curiosi- 
ties were found during the excavations. 

The present mill buildings are only about 150 years old, 
and were fitted with four undershot wheels, which were used 
for flour and snuff grinding. One of these had been removed, 
and an iron eel trap grating fitted in its place. 

It would take much too long, although it would be an 
interesting task, to describe the manner in which the old 
mill has been altered into an up-to-date electricity works. 

At the east erd of the works is a new two-storied building, 
970 as an office and showroom, with a, store and workshop 

ow. 


GENERAL VIEW OF INTERIOR. 


The next building is the old four-storey mill, having on 
the ground floor the eel trap, tank, and storm water-gate at 
one end, and further storage room at the other. On the first 
and second floors are the accumulatora. The upper floors 
are empty. | 

The engine room is a new building containing the turbine, 
engine, and dynamos. | 

The boiler house is at right angles to the engine room, and 
the triangular shaped room between is intended to hold the 
condensers when the load on the steam plant warrants the 
cost of adding these. | И 

The whole of the engine and boiler house are built of fire- 
proof materials, the roof being iron, glass, and tiles, the walls 
are built for the moet part of flint set in eement. 

As the buildings are in such a prominent position in the 
city, Mr. E, Doran Webb, the architect, refused to have any- 
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thing to do with the work, unless he was allowed to design 
a building ard chimney as little unsightly as possible, and 
certainly we must congratulate him on what is probably the 
most picturer que edifice of the sort in England. 

A siding of the L. and S.W.R. adjoins the company’s 
property ; some day no doubt this will be made use of, but 
for the present, as 
the consumption of 
coal will be small, 
it will be carted to 
the works. 

The builder of 
the works was Mr. 
E. Hale, of Salis- 
bury, and of the 
chimney Mr. J. 
Thompson, of Peter- 
‘borough. | 

The chimney is 
octagonal, 100 feet 
high and 6 feet 
diameter inside. 

There are at pre- 
sent in place a 50- 
H.P. vortex turbine 
and Parker dynamo, 
one Babcock and 
Wilcos boiler of 
1,218 tquare feet 
heating surface, two 
Worthington feed 
pumps, one of 
Joseph Wright's 
Excelsior feed 
heaters, and a 
Belliss- Parker set 
of 84 kilowatts out- 
put, 180 amperes, 
and 460 volts. 

Space has been 
left and all pro- 
vision made for add- 
ing another boiler 
and engine set when 
required, but it is 


turbine, which is one of Messrs. Gilkes of  Kendal's 
make, with revolving wheel 8 feet 6 inches diameter, 
and is capable of giving 60 НР. with 5,888 cubic 
feet of water per minute working urder a 7 feet head. 
It runs at 28 revolutions per minute, and drives the 
dynamo at 200 revolutions by gearing and belting. 

The turbine is 
fitted with movable 
guide blades for 
adapting the en- 
trance orifices to 
any quantity of 
water below the full 
supply. These are 
fitted. with gearing 
for adjusting them. 
The hand wheel for 
this purpose is 
placed most conve- 
niently in the centre 
of the switchboard. 
As the plates of the 
turbine are very 
massive, it is quite 
hard work to close 
them, and an elec- 
tric motor is to be 
fitted. to give the 
switchboard atten- 
dant a quicker and 
easier control. The 
whole of the regula- 
tion is carried out 
by this wheel, there 
being no use in in- 
ferting resistance 
in the field of the 
turbine-- driven 
dynamo, as the 
wheel only runs the 
faster to make up 
for the weaker field. 

The dynamo 
driven by this tur- 
bine is composed 


probable that so of two machines 
much useful work ОРЕ ix age — 
can be obtained MAEN each capable of 
from the turbine giving an output of 


that these will not be required for another year. 

The steam pipes are on the usual ring main principle, and 
the feed pipes, &c., in duplicate. 

A galvanised iron tank capable of holding 2,000 gallons 


THE ORIGINAL OLD Town MILLS. 


is supported by an arch high up in the boiler house, to give 
a supply by gravitation to the feed heater. 
The supply in Salisbury is at present being given from the 


100 amperes at 230 volts, one machine being connected 
each side of the three-wire system. On the ends of the 
dynamos are coupled the boosters, to add the extra pressure 
for charging the accumulators. 

The armatures of the boosters are wound on a sleeye and 
slipped on to the end of the spindles of the dyna 

In the event of the turbine being out of use, t 
can be used as an ordinary balancer booster co 
the removal of the belt. 


The switchboard was made by Thos. Park ited, to 
Messrs. Edmundsons’ designs, and is very co ; indeed, 
if one may find a fault, it is a little toofrowded. It is 
divided into three parts. On the left-hand/are the switches, 
ammeters, auto cut-outs, &c., for the combingtién dynamo 


and booster, also the battery regulating switches and am- 
meters, the throw-over switches, zero indicators, &. Ор the 
right-hand panel are the feeder, ammeters, and duplex cut- 
outs, the dynamo ammeters, auto cut-outs, fuses, &. 

The centre panel carries the recording voltmeters, record- 
ing ammeter on the earth connection to the neutral wire, 
cut-outs, switches, &c., for testing the insulation of the 
"t rough th t th the spind 

ough the centre of this pane) projects the spindle of 
the gear for opening and’ closing | the blades of the 
tarbine, and an indicator is fixed, showing the position 
of the blades, and also the level of the top and bottom 
water, so that at a glance the gttendant can see the position 
of affairs. dA 

T wo Kelvin large dial voltmeters— one on each side of the 
system—are fitted on the side wall, so that they can be seen 
when standing in front of the switthboard, or any part of the 


, 
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nie room. The preseure at the consumers’ lamps is 210 
volta. | | 

Thomson- Houston meters are fitted on the output of the 
= and on the battery circuits ; these latter read forward 
when charging and backwards when discharging, and there- 
fore give the energy lost in the cells. 

There are 230 accumulators, D.P. type, 715 ampere-bour 
capacity, 80 am- | m T О oe 
peres at 420 volta | | 
for nine hours, or 
119 amperes for 
four hours. 

At present the 
turbine runs for 
about 18 hours daily 
—in the morning 
for charging and 
in the evening with 
the cella to suppl 
the light required. 
The water - power 
varies very соп- 
siderably, but even 
in the driest weather 
of last antumn there 
was always about 
15 НР. available. 
The average amount 
is 25 to 30 H. P., 
and when the river 
is flowing full 50 to 
60 Н.Р. With the 
aid of a large bat- 
tery this power will 
be sufficient for a 
large portion of the 
current required in 


a small town like Salisbury, and is of great advantage as 


regards the cost of supply. 
The mains are of Messrs. Callender's jute ineulated lead- 


PORTION OF TURBINE PLANT. 


covered and armoured type, the feeders being concentric and 
the distributors three-core. 


The lengths laid are :— 
Feeder No. 1 ... "m .. 117 yards 
Feeder No. 2 ... A" gi Wlb ag 
Sub-feeder Ms .. 567 
butor 893 , 100 
584 , 075 
5,285 „ "06 


TURBINE PRIVEN DYNAMOS. 


Already considerable extensions of the mains have been 
laid, owing to the demand for light in the residential dis- 
trict of the city. 

In August last the Corporation advertised for tenders for 
street lighting. They had ат been paying about 
£902 а year for gas, some of the lamps being extinguished at 
11.0 p.m. for part of the year. The estimated extra cost of 

all night lighting 
was £136 — total, 
£1,038. 

. The electric light 

company quoted for 

16 arc lamps (and 

25 incandescents 
after 11.80) and 

245 incandescents 

burning all night, 

£704 ; but the gas 
company  reducel 
their price to £575 
for all night lamps 

and secured the con- 
tract for three year& 
Taking into ac- 
count a number of 
additional lam 
which are to be 
fixed, the advent of 
the electric light 
company saved the 
city some £500 per 
annum. 

Salisbury has a 
population of about 
16,000 inhabitants 
and contains no 
very large hoteles, 

colleges, or public buildings, во that to bave secured the 
equivalent of 2,500 8-C.P.: lamps connected since the supply 
was started in July is auspicious of a suocessful career. 
With the water-power the running expenses should work 
out very small, and we shall look forward with interest to the 
publication of the result of the firat year’s working, which we are 
satisfied should prove a record for a supply works of this size. 

The formal opening took place on Monday last, the Right 
Hon. the Earl of Pembroke starting the machinery. In the 
evening there was a fetal gathering at the “ White Hart 
Hotel,” in response to the invitations of the directors of the 
Salisbury Electric Light and Supply Company, Limited. 
The chairman, Mr. Gramshaw, having proposed the usual 
loyal toast, and in order to anticipate the departure of some 
of the guests who had to return to London, Ald. Hammick 
proposed the toast of The Visitors," and coupled with it 
the name of Mr. Tom Callender. In so doing he congratu- 
lated Mr. Callender on the way in which his firm had carried 
out the work of laying the cables, and the freedom from 
vexatious interference with traffic arrangements, Mr. 
Callender, in a felicitous speech, foretold the rapid growth 
of the supply station. The toast of The Company was 
then given, to which Mr. Gripper responded in a ready and 
witty epeech directed in a friendly and facetious way at the 
gas interests. Mr. Gramshaw proposed the Mayor and 
Corporation," coupled with the name of Councillor Alexander, 
the mayor. That gentleman having responded, Councillor 
Marlow gave “The Local Visitors,” to which Mr. Brickler 
and General Holling replied, and the proceedings soon-after 
terminated, at least so far as the official festivities were 
concerned. ж | 

Among the principal guests were Mr. Pownall, town clerk, 
Mr. Boothams, assistant borough surveyor; Ald. Griffin; 
Councillor Haskins; Mr. Proctor; Mr. J. C. Wigham ; Mr. 
Mayes, Ventnor; Mr. Malden, secretary to the company ; 
Mr. Harde, the resident engineer, and various other members 
of the Corporation, several of the largest consumers, and 
representatives of the local press, 


Chancery Notice.—Mr. Е. F. Bennett, of Manchester, 
informs us that the Court of Chancery bave now realised all 
the assets of the late firm of Bannett & Druce, of Preston, 
and a dividend of 20s. in the £ is being paid in same. 
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THE USE OF MECHANICAL POWER." 


WHAT A PENNY SAVED PER Carn MILE MEANS. © 


For the benefit of members of local authorities who are, 
perhaps, for the firat time, directing serious attention to 
tramway questions, 
we bave drawn up 
& table which will 
show at a glance the 
effect of reducing 
the working  ex- 
penses of a tram- 
way by ld. p2r car 
mile ran. The 
tramway director or 
manage~ does not 
need to trouble 
himself with these 
figares, unless for 
the purpose of 
handy reference, but 
to many miembers 
of local authorities 
they ‘may op2n a 
new vista. -The 
table id drawn up 
on a basis of an 
average cdr speed, 
including stop- 
pages, of. six miles 
an hour. : If a 
higher speed, say, 
eight miles an hour, 
were postulated, the 
only column in the 
table requiring 
material ‘alteration 
would be the second, 
as fewer cars per 
mile of double 
track would be 
required. As Ше. 
cars would, how- 
ever, be running 
proportionately fas- 
ter, the . mileage © 
made per mile of 
track and the money 
columns would b» 
approximately the 
same. In making 
an installation there | ; | 

would be a saving in the capital invested in cars, especially 
if electricity were used; but, owing to the higher speed, the 
power to be provided at the power station would be about 
the same. The following is the table :— | 


+ Ja 2 
Nee 


| | 
! Additional 
annual profit 


| : | Additional capi- 
Cars per Car miles per tal per double 


Minutes double double track per double track track mile on 
headway. track шие: mile per day of mile from which the added 
tag 18 hours. saving ld. per profit would pay 
| car mile. 5 per cent. 
£ £ 

10 2 216 | 328 - 6,560 

7 3 324 | 492 9,840 

5 4 4323 656 13.120 

4 5 540 820 16,400 

8 7 72 1,150 25,000 

2 | 10 1,080 1.612 32,840 

1 14 1,512 2,300 46,000 


It will be noted that for a 10 and a 7-minute service the 
saving of 1d. per car mile capitalised at 5 per cent. hardly 
warrants a very costly reconstruction. For such services 
the trolley wire system would no doubt be adopted, other 
things being favourable; and if the existing tracks were 


* Railiay World. 
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SALISBURY ELECTRICITY WonRkKs.—Tug О.р ‘Town MILLS UP-TO-DATE. 


thoroughly good and strong, the sums in (ће. last column 
would be more than sufficient for installing electricity. Bat 
two points must be noticed. The first is that on any 
isolated tramways where none of the linea require a more 
frequent service than 7 or 10 minutes, it is scarcely likel 
that apy expensive change in motive power would be ara 
ont without careful consideration as to prospects of increased 
traffic. Bat, аз a rule, these quiet lines are merely the 
suburban exten- 
tions of larger and 
busier systems, and 
as such .conld be 
equipped and 
worked electrically 


or by cable y 
cheaply compared 


point is that the 
favicg as ccmpared 
with horte traction 
would with electri- 
city almost  cer- 
tainly be more than 
ld. per car mile. 
It is quite possible 
that it would be 2d., 
and in that case 
the ‘sums in the 
money columns 
would be doubled. 
When we come to 
а -minute head- 
way we enter the 
region where, if the 
routes were euitab'e, 
electric and cable 
- traction would pro- 
bably be about 
equally economical 
to work, though the 
capital expenditure 
for cable would be 
somewhat greater. 
If the route was 
very hilly cable 
traction would show 
greater economy in 
comparison than if 
it were арргохі- 
mately level. Oa 
the cable system we 
might look for a 
saving per car mile of about 2d. It is not easy to speak with 
certainty as to the saving by electricity, ag expenses 80 
much in different circumstances and localities, but still we 
might hope for nearly, if not quite, 2d. With the cable 
system greater confidence may be felt in prophesying. But 
when we come to a headway of 8 minutes or lees, any 
uncertainty as to adopting either form of traction dis- 
appears, because it is plain that a saving of Id. per 
car mile more than covers any capital expenditure necessary 
to make the conversion—an expenditure which for tuch 
services would be about the same for either system of traction. 
Speaking generally, the electric system does not show a very 
great reduction in working coat саг mile as the rervice 
increases in frequency ; but at all events we can be sure of 
ld. of saving as com with horses, even though we 
neglect the increased public patronage from improved motive 
power. Ав for the cable system, it is absolutely certain that 
on such mileages the saving would be 8d. per car mile, while 
4d. migbt with some confidence be anticipated. These 
savings go upon the assumption that the expenses for horse 
traction are on the usual scale of from 9d. to 10d. per car 
mile. If the higher speed of 8 miles an hour is taken, wages 
and some other heavy items mile run would be 
diminished still more, and then the saving of 41. would 
become almost certain. Оп a 2-minutes' service it will be 
noted this saving, capitalised at 5 per cent., represents fally 
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£180,000 per double-track mile. Under most unfavourable 
local conditions as to curvee, narrow streets, and slow speeds, 
we could look for, at the very least, a saving of 2d. Yet 
there are people who “ boggle” over spending £20,000 or 
£25,000 per mile of street for the installation of cable or 
electric haulage on lines of dense traffic. 


TELEGRAPH AND TELEPHONE NOTES. 


All-British Pacific Cable.—The Times Ottawa corre- 
spondent telegraphed on 19th inst.:—“It is now announced on 
authority that the Dominion has offered to contribute an eqaal share 
with the Imperial Government of the cost of the construct ion of the 
Pacific cable, the joint cbligation not to exceed five-ninths of the 
whole cost. The Australian colonies have undertaken to contribute 
the balance." In reference to this announcement the St. James's 
Gazette remarks that it is one of first-rate importance. “It would 
seem that at last some of the serious difficulties which have stood in 
the way of the successful accomplishment of the project have been 
removed. Canada has offered to contribute an equal share with the 
Imperial Government of the cost of construction, and it is further 
stated that the Australasian colonies have consented to contribute the 
balance. Once again has the Dominion stood out boldly on behalf 
of a scheme, the im importance of which cannot be exaggerated. 
As for Australia, it is obvious that the Antipodean Oabinets have all 
along favoured the Pacific cable in preference to that which it was 
proposed to construct vii tbe Cape, to which reference was made in 
these columns recently. Meanwhile, it is to be hoped that the Pacific 
cable will speedily be laid, and if at some fnture date a further means 
of communication with Australia could be found in a line which 
should touch at the Oape, so much the better. Then, for the first 
time, we should see an all-British telegraph cable girdling the 


The Amazon Cable.— Ап American India-rubber 
journal says: "On September 28th a cable steamer left London 
with 100 miles of submarine cable forthe Amazon Telegraph Company, 
Limited, to be laid in the Amason, indicating that further repairs are 
needed in the ill-fated cable in that river. The core consists of 
7-strand со conductor, weighing 130 lbs. per mile, insulated 
with an equal weight of Hooper's patent Indis-rubber." 


French Telephones.—According to the Times Paris 

ent atelephone to Brest was opened last Saturday. It 

will probably be extended to Cherbourg. A line to Luxenburg, vid 
Longwy and Nancy has also been arranged for. 


Telegraphic Interruptions and Repairs:— 
CABLES. Down. Repaired. 
West Indies— 
Bt. Lucis-Bt. Vincent .. Sept. 24th, 1898 ... s 
Amason Company's cable— 
Oable beyond Gurupa ... June 8th, 1888 


Dartmouth-Guernsey ... Deo. 1st, 1898 .. Dec. 15th, 1898. 
New York-Hayti ... .. Nov. 30th, 1898  ... is 
Pare-Maranbam — ... oe Nov. 25th, 1898 ... . > .. 
eee ees eee Deo. 16th, 1898 ease ee6 
LANDLINES. 
Majunga-Tananarive .. Dec. 17th, 1898 ... -— 
Baigon-Bangkok  .. .. Dec. 16tb, 1898. ... Dec. 16th, 1898 
8 ʻi "a .. Dec. 20th, 1898  ... as 
Telegraphs to Fashoda.—A Reuter" despatch from 
Cairo says after Lord Kitchener's arrival at Omdurman, the 
constroction of ph lines will be begun to Fashoda and the 


Sobat River, and also between Kassala, Gedaref, and Sennaar. 


The Telephone in Sonth Africa.—The Cape Times 
says :—" It is understood that the postal authorities have under con- 
si On & pro to connect the leading towns in the Eastern 
Province by telephone. The connection will be applied to Port 
Elisabeth, Grabam's Town, King William's Town, East London, and 
Qaeen's Town." 


The Telephone Purehase.—The subjoined important 
letter appearing in the Times from the president of the National 
Telephone Company gives a cautiously worded but decided approval 
to the su ions made by Mr. Edward Rae with a view to arriving 
at а basis for “ nationalising the telephone system :—"Oxford Court, 
Cannon Street, E. O., December 13th. The letters from Mr. Едма: а 
Rae a g in the Times of 16th and 30th ult., suggesting the 
advantages whicb would arise from the absorption of the business 
and machinery of the National Telephone Company by the State, 
have naturally received the most careful consideration and attention 
of the board. The board are sensible of the deficiencies of the pre- 
sent system, but must remark that these are greatly attributable to 
the want of proper facilities for construction and maintenance of 
plant ; to the insecurity of the present tenure of the company, and to 
the absence of those favourable conditions which apply to other com- 
рете conducting public services under tbe authority of Parliament. 

e board are, and have been, only too anxious to co-operate with 
the Post Office (as that department can testify) in effecting improve- 
ments and development in the business; and if, as seems to be pos- 
sible, the drift of public opinion should result in the desire to transfer 
the telephone business to the State, they would feel 16 to be their 


duty, upon reasonable and fair terms, loyally to co-operate in bringing 
about the cbange, and, subject to the res nelbility of recita tte 
shareholders, I am authorised to вау, answer to Mr. Rae's first 
question, that his proposal, if it should assume a practical shape, tbat 
is to say, if the Government should entertain the question of pur- 
chase, would form an acceptable basis of negotiation; and, to his 
second, that on the assumption that the business be conducted on 
commercial principles, the fature earning capacity from year to year 
is not over-estimated; but, on the contrary, if the restrictions and 
difficulties now attending the operations of the company be removed, 
they are largely under-estimated.—J. В. Еоввиз, P t.“ 


CONTRACTS OPEN AND CLOSED. 


Burnley.—Jannary 10th. The Corporation wants tenders 
for underground electric light cables and switchboard. See our 
“ Official Notices December 16th. 


Christiania.— January 4th. The Secretary of State for 
Foreign Affsirs bas received a despatch from Her Majesty's Oonsul- 
General at Christiania statirg that tenders are invited by the 
Norwegian State Railways Administration for the delivery of various 
telegraph and telephone materials. Tenders, in sealed envelopes, 
mark “Tel og Telefonmateriel,” 
“ Styrelsens Expeditionskontor, Statsbanerne, Christianis," by 7 p.m. 
on January 4tb, 1899. A copy of tbe conditions of contract may be 
examined on persons] application at the Commercial Department of 
€ Foreign Office, B W., any day between the hours of 11 a.m. and 

p.m. 

Cumberland.—January 2nd. The Visitors’ Committee 
of the Cumberland and Westmorland Asylum invites tenders for the 
supply and erection of an electric tell-tale clock with 30 stations. 
Bee our “ Official Notices" December 16th. 


Dublin.—December 28th. The Corporation is inviting 
tenders for the supply of a high tension single-pole switchboard. 
Specifications and drawings can be seen at the offices of Prof. 
Kennedy, 17, Victoria Btreet, B. W., and copies can be obtained from 
the City Engineer. See our “ Official Notices " December 16th. 


Ed inburgh.— January 9th. The Council invites tenders 
for switchboard and boosters for the Macdonald Road lighting 
station. Вее our "Official Notices December 16.Ь. 


Glasgow.— Janusry 21st. The Corporstion invites 


" tenders for generating plant at one or other of their new electricity 


works:—Two engines each of 200, and two of 400; three of 1,100, 
and two of 2,200 indicated borse-power, with dynamcs and condensing 
plant. Specifications, forms of tender. &c., from Mr. Obamen, 
city electrical engineer. See our " Official Notices " December 16th. 


Leeds.—December 29th. The Council is inviting tenders 
for underground conductort, switchboards, &., in connection with 
the electric tramways. Particulars from the city engineer or Mestrs. 
Hopkinson & Talbot, 20, Victoria Street, В.У. Sce our Official 
Notices” December 9th for particulars. 


Londonderry.—December 24th. The Corporation wants 
tenders for the supply of arc lamp globes and carbons, for the year 
nos December 31st, 1899. See our ''Official Notices December 
16th. 

London, N.—The Mildmay Radical Club wants tenders, 
under certain conditions, for an electric light installation for the Club 
and Institute, 34, Newington Green, N. See our “ Official Notices " 
this week for particulars. 


Norway.—January 4th. The Norwegian State railway 
authorities in Christiania are inviling tenders until January 4th for 
the supply of 14 tons of telegraph wire, 3,500 porcelain insulators, 
10,000 zinc rcds for primary batteries, 1,000 sino cylinders and 
4 kilometres of insulated copper wire. Particulars may be obtained 
from the Bureau des Telegraphen-Inspectors, Ostbahn Station, in Chris- 
tiania, and tenders marked Telegrafog Telefonmateriel,” are to be 
sent to the Expeditionsbureau der Verwaltung der Staatabahnon, 
Jernbanetorvet 8/9, Christiania. 


Stirling.— January 2nd. The Burgh Commissioners are 
inviting tenders for Lancashire boilers, engines, dynamos, pumps, 
piping, crane, accumulators, switchboard and boosters, arc lamps, 
and various other apparatus, &c., for the electric lighting of 
town. Oonsulting engineer, Prof. A. B. W. Kennedy. Bee our 
* Official Notices” Dece mber 9th for particulars. 


Sunderland.—December 30th. The Corporation wants 
tenders for the supply of three 125-kw. direct current high 
steam dynamos, 460 volte. Borough electrical engineer, Mr. J. F. C. 
Bnell Bee our '* Official Notices" December 9th for particulars. 


Tunbridge Wells.—January 11th. The Corporation is 
inviting tenders for the erection of three telephonic fire alarms within 
the borough. Tenders to the Town Clerk. 


CLOSED. 


Burton-on-Trent.—The Council recently invited tenders 
for & new engine and alternator for extensions, and 18 tenders were 
received. That of Messrs. Fowler & Co., of Leeds, has been 
accepted at £2,965. 
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Cheltenham.— The Council recently accepted the tender 
of Messrs. Nalder Bros. & Thompson for the supply of an accumula- 
tor and exciter switchboard at £290. Messrs. Siemens Bros. & Co. 
also tendered. 


Llanrwst.—The tender of Messrs. Calvert & Co., of 
Manchester, has been accepted for electric lighting the town of 
Llanrwst, North Wales. 


Liverpool.—The City Council has, on the recommendation 

‘of the Electric Power & Lighting Committee, entered into a contract 

with Messrs. Willans & Robinson, Limited, for the supply of four 

sets of plant similar to those on order for the Pampfields station for 
£6,939 per set. 


Shoreditch.—The Lighting Committee reported to the 
Vestry on Tuesday that Messrs. Glover & Co., the present contractors, 
ere unable to effect an early delivery of the cable required for the 
extension of the lighting system in the district of Haggerston. The 
chief electrical engineer had suggested that the cable should ba ob- 
tained from the British Insulated Wire Company at the following 
prices, which include supply, drawing in and jointing of the cable :— 
1°” conductor, 11s. 6d. per yard; 75 conductor, 9s. 4d. per yard; 
5°” conductor, 6s. 5d. per yard; 25 conductor, 3s. 8d. per yard. 
The committee recommended and it was decided to accept the 


FORTHCOMING EVENTS. 


Tuesday, January 10th.—At 8 p.m. The Institution of Civil En- 
| gineers. Paper on “ High-speed Engines.” By John 
Handsley Dales, A.M.I.C.E. 
Friday, January 13th.—At 8 p.m. The Institution of Civil En- 
giveers, Students’ Meeting. Dr. Archibald Barr, 
M. I. O. E. (Professor of Civil Engineering and Mechanics 
in the University of Glasgow), will deliver an address 
on The Application of the Science of Mechanics to 
Engineering Practice.” | 


NOTES. 


Xmas Greeting.—On December 24th last we expressed 
the hope that electrical firms would be ready to statt the New 
Year with a determination to regain the ground lost to them 
by the unfortunate strike amongst the members of the A. S. E., 
which at that date showed no signs of a speedy settlement. 
Sinoe its termination the industrial trades seem to have been 
hard pressed to deliver old orders and make headway with 
new contracts, and altogether the engineering firms at all 
events, throughout the country, appear to be overwhelmed 
with work. This is a weloome change, and in wishing our 
friends and supporters a very Merry Xmas, we may be 
allowed to express the hope that business will long continue 
E high water mark to the mutual benefit of both masters 

men. | , 


The Copper Market.—At the first glance the last fort- 
nightly statement of Messrs. Н. R. Merton & Co. will be 
considered more reassuring by large consumers of copper 
than any that has been issued for several months. The 
upward movement of copper has at last ceased, and the price 
of G.M.B's. for the fortnight ending December 15th is given 
as £55 63. 8d.,a drop of 16s. 3d., upon the price ruling 
during the previous fortnight. The cause of this sharp fall 
is not very apparent from the statistics given in Messrs, 
Merton’s circular. The total English and French supplies 
for the fortnight are only 7 tons in excess of the deliveries, 
and the. stocks of copper ashore and afloat have only 
advanced from 26,897 tons to 26,904 tons on December 15th. 
Possibly the cause is to be found in buyers holding aloof and 
only buying in order to cover their requirements at the 
moment; and it would bea mistake to assume from this 
sharp full in copper that the period of high prices is over, 
and that the metal will soon sink to its normal level of £50 
per ton. This desirable state of the market from the con- 
sumer's point of view can only arrive when there is à much 
larger surplus of copper than at the present date, and the 
fall in price will probably occur gradually, as the result 
of a slow accumulation of stocks during the coming year. 
We shall probably have occasion to refer to this subject again 
next week. 


Electric Avenue,—In our issue of December 24th, of 
last year, we made special mention of this electrically lighted 
avenue, the pride of Brixton, and the display this year is in 
no way inferior to that of 1897, although the arrangement of 
the evergreen festoons and electric lamps is quite changed. 
Last Christmas 80 festoons ran across the street at short 
distances apart, and some 800 incandescent lamps were 
pictureequely placed amongst the evergreens. To-day the 
decorations and some 400 glow lamps are alongside each 
footway with a huge crown of firs and laurels across the 
middle containing 54 incandescents to light it up, and at 
the Brixton Road end are two large stare, each illumined 
by five 50-C.P. lamps. Six arcs at intervals in tbe middle 
of the road, in addition to those along the footway to the 
total number of about 120, make the avenue a perfect blaze 
of light. Mr. Christie, the estimable engineer in charge of 
the Avenne central station is again responsible for the light- 


ing portion of the exhibit, which does him ірбоіќе credit, 


and once more we repeat that everybody should go and see thia 
beautiful and unique display. An object lesson, too, in the 
central station is the perfect running of a Westinghouse 
engine, by Alley & Maclellan, which Mr. Christie cannot 
praise too highly after some three years’ freedom from trouble 
or repairs. 


Rope Driving.—We have received from Ironmongers’ 
Rope Works, Limited, Wolverhampton, & specimen of the 
paper rope to which we referred last week on page 910. It 
is simply a rope made in the usual way from threads of 
twisted manila paper. It is said to possess wonderful wear- 
ing power, and when treated with a special composition is 
practically waterproof and, therefore, will be suitable for use 
even in damp air. Mr. Ironmonger has had one running for 
а considerable time, and he believes it will, in time, take a 


foremost place among ropes for transmission purposes. He 


encloses, also, a small piece of the worn rope, in which we notice 
the polished condition of the strands inside, where friction 
generally results in the wearing away of hemp or cotton 
ropes. Unfortunately, the three or four-strand question is 
still unsettled. One of the leading makers, and many engi- 
neers in Lancashire still advocates the four-strand form, As 
many engineers must be interested in rope driving, we would 
advise them to examine this paper rope which seems worthy 
of serious attention. 


Electricity on H. . S. Irresistible.“ — Three inde- 

ndent sets of dynamos and engines are required to light 

M. S. Irresistible (first-class battleship, which was christened 
at Chatham Dockyard on the 15th inst. by H.R.H. Prinoess 
Christian), and to work the electric motor fans and the six 
powerful search-lights with which the ship is fitted. Every 
compartment of the vessel, except in the double bottoms, will 
be lighted by incandescent lamps, and Colomb’s lights are 
fitted for use when the dynamos are not ranning. The venti- 
lation will be secured by means of the motor fans. There is 
also to be a complete installation of electric bells and voice 
pipes, together with a system of loud speaking telephones in 
various parts of the vessel. There is a steam capstan for- 
ward, but the after capstan is to be worked by two electric 
motors, supplied by Messrs, Olarke, Chapman & Co., of 
Gateshead-on-Tyne. | 


Appointments Vacant.—The Manchester Tramways 
Committee wants a competent engineer to essist in engineer- 
ing work in connection with the conversion of the exisiting 
lines to electric traction ; salary £200 per annum. A tem- 
porary engineering aes stant at 50s. per week is also wanted 
for Ds same department. See our “ Official Notices this 
week. | 
The Uiban District Council of St. Aunes-on-the-Sea, 
Lance., want an electrical engineer to design and superintend 
the erection of electricity worke at £170 per annum. 
our “ Official Notices." | 


The L. C. C. Tramways Appointment.—The Notting- 
ham Tramways Committee has informed Mr. Baker, the 
chief officer of tramways that it cannot release him in less 


than six months. The L. C. C. recently appointed him in 
connection with the London tramways. For the present 


tramway matters are to be managed by a committee. 
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The Weston Standard Cell.—The Weston standard 
cell, in which cadmium replaces zinc used in oells of 
the Clark type, bas been examined by Jaeger and 
Wachsmuth (Ann. Phys. Chem., 1896 (2), 59, 575—591), 


These authors found irregularities in the behaviour of cer- . 


tain of the cells dealt with between 0? and 15° O., and an 
investigation was recently undertaken by Ph. Kohnstamm 
and Ernst Cohen for the purpose of accertaining the cause of 
this peculiarity. Attention war, in the first place, directed to 
the orystallised cadmium sulphate used in the cell. As some 
doubt existe with reference to the composition of this salt, 
careful analyses were made and were found to be in agree- 
ment with the usually accepted formula, 3CdS0, + 8H,0. 
Solubility determinations and the investigation of some other 
properties of the solutions show that this salt andergoes some 
change at 15°, and that it is this change which affects the 
behaviour of the Weston cell at this temperature. The salt 
does not, however, appear to change in composition. For 
practical purposes, therefore, the use of the Weston cell 
should be restricted to temperatures above 15°. For farther 
details consult the Ann. Phys. Слет (II.), No. 65, ү. 344, 


for the original paper. 


The Comparative Efficiency of Water-Tube and 
Water-Tank Boilers.—There appears in the Practical 
Engineer, by Geo. Akhurst, one of the best comparisons we 
have seen between water-tnbe and shell boilers. He dis- 
poses of the numerous fallacions ideas which are based on 
an entire misconception of the relations of water capacity, 
duration of steam raising, steam dryness, and so on. He 
considers water-tube boilers are altogether behind shell 
boilers in economy, and he instances the water-tube boilers 
of H.M.S. Terrible, which burn 1°71 to 2:17 lbs. per I. H. P. 
hour with a pressure of 240 lbs., whereas shell boilers at 
160 lbs. pressure commonly attain the lowest figure of 1°71 
lbs. Our author does not consider that the Scotch or shell 
boiler will be displaced until pressures of 300 lbs. enable the 
engines to secure by high pressure a sufficient advantage to 
over-balanoe the lower «fficiency of the boiler as a fuel user. 
It is still, however, open to makers of shell boilers to provide 
for even 300 Ibs. pressure. Already they have coped with 250 
lbs., and finality bas not been reached in materials. For marine 
purposes the complicated brickwork of water-tube boilers is 
unfavourable to them. The features of the water-tube 
boiler to give it an advantage in places are its sectional 
character, an ability to stand the highest practical pressures 
which the future may yield, and greater safety at high 
pressures when materials are perhaps weakened by excess of 
temperature. But for steady steaming, especially on inter- 
mittent work, larger water capacity is an essential. Water- 
tube boilers are also more limited in their choice of water, 
which must be good, free from incrusting matter, and non- 
corrosive. 


An American View of the London Tramway Situa- 
tion.— Mr. Albert L. Johnson, of the Nassau Electric Rail- 
road Company, who has done a great deal of electric railway 
construction work in. America, has recently been paying a 
visit to London, and in an interview with the London repre- 
sentative of a New York newspaper he has been giving his 
impressions of the tramway situation here. Mr. Johnson is 
reported to have said :—“ There is no donbt in the world 
that in the next 18 months electric railways will have gained 
a decided footing in the city of London. I have been invited 
here to coneult with other experts on the proposition, and 
whether I or someone else put in these lines makes little 
difference. They are bound to come. I have been engaged 
for the last 10 days in looking over the entire field, and I 


can safely say that there is no place where the natural con- - 


ditions for eleciric street railway construction are so good or 
where there is such a demand for them as in this great city. 
... All the underground and tramway prices in London 
are ridiculously out of proportion to the length of space 
covered, and there is no reason why people should not travel 
just as cheaply here as they do in New York. As I said 
before, there is the greateet opportunity for electric railway 
construction in London offered by any place in the world, 
and it is the only solution to the vexed question of con- 
gested London traffic. · I expect that some definite results 
will be obtained within a short time.” Probably Mr. Johnson 
is reckoning without the London County Council. 


Telation to 
that the high rotation engine has so much power for ita size. 


‘effected in face of an increased ratio of surface. 


The Rise in the Price of Copper and Copper Com- 
pany Flotations.—As a result of the high price of copper, 
there is quite a small “boom” occurring in the copper 
mining world, and during the past ten days the prospectuses 
of three copper mining companies have appeared in the daily 
papers. In а note in our last issue we gave some details of 
the most important of these—the Le Roi Mining Company, 
formed to purchase and work mines in British Columbia. 
We now give some particulars of the other two companies. 
The first, the Copper Corporation of Chili, has a capital of 
£200,000, and is formed to purchase and work mines situated 
in the province of Atecama, Chili, which have previously 
been worked. £130,000 is to be paid to the vendors who 
are re- selling at а profit; and the expenditure of £25,000 
will be required to place the mines and plant in good 
working order. The second company is the Mid-Moonta 
Copper Mines, capital £180,000. The mines which this 
company is to purchase and work cover 152 acres, and are 
situated in South Australia. The vendors have spent £4,000 
upon developments, and are now re-selling at a profit. The 
purchase prioe is fixed at £100,000 in cash and shares. From 
the copper consumers’ point of view this promotion of new 
companies and development of new mines at кеше 
moment is wholly beneficial ; since the greater the production 
of copper and the larger the number of independent mining 
companies, the more rapid will be the decline in the present 
abnormally high price of copper. From the investors’ point 
of view, however, the present “boom” in copper company 
flotations is not an unmixed blessing. At the present price 
of copper, it is exceptionally easy to show remarkable returns 
upon capital in these propectuses; and the danger lies in the 
readiness of promoters to take advantage of this fact, and to 
obtain for the properties sold, prices much beyond their real 
value, Over-ↄapitalisation with its concomitant evils is thus 
likely to oocur ; and we take this opportunity to warn our 
readers of the risk they are taking in investing in these new 
copper mining companies without first obtaining expert 
opinion upon the etatements made. . 


High Speed Steam Engines.— There appears a plea for 
high rotative speed in the Engineering Times by Mr. Norris. 
He points out the saving ef steam which high speed secures, 
and attributes this to the greater ratio of the weight of 
steam per unit of time to the weight of the cylinder. Не 


says fixed amount of condensation and re-evaporation must 


go on in a given time; but he does not make it quite clear 
that the benefits of high rotative speed with short stroke are 
largely in the reduction of the time duration per stroke and 
the increase of the cylinder volume por unit of circum- 
ference. Against this latter is to be placed the increase of 
area of the cover surfaces and piston surfaces whose action 
is, perhaps, the most pernicious of any р of the qus 
and it is very doubtful if the most has been done with long- 
stroke engines, whether. the mean speed of piston has not 
been too much reduced in the high rotation engine, which 
has au abnormally large area of cylinder and piston ends in 
iston speed. Мт, Norris is wrong in claiming 


This is not во per cylinder volume. It is ent/ire'y to the 
small duration of revolution period that this engine 
owes any economy it may possess in respect of reduced 
cylinder condensation, and, considering the large area of 
steam exposed surface in such engines, it is clear that if there 


is any reduction of cylinder condensation the effect of rapid 


rotation must indeed be good, for an economy has pos even 

ence it 
follows that further economy may probably be secured from 
longer strokes, so as to raise the piston of high rota- 
tion engines. He claims sup:rheating as being more effective 
in high speed engines and less of it being required, which, 


of course, follows naturally as a corrollary on the gain due 


to shortening the period of revolution. 


Lectures.—At a recent meeting of the South Stafford- 
shire Institute of Iron and Steel Works Managers, at the 
Mechanics’ Institute, Dadley, Me. Horace Allen, C. E., read 
a paper on * The Blast Furnace as a Source of Power.” 

At the University Engineering College, Glasgow, last 
week, Mr. W. B. Sayers lectured on “ Тһе Economic Use of 
Electricity in Power Transmission and Distribution.” 
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A New Electric Motor,—The Colliery Manager has the 


following :— | 


Mr. J. M. Hiley, foreman electrician with Messrs. Maxwell & Bon, 
Dundee, bas invented and patented an electric motor. The machine 
is designed to utilise the current employed for lighting purposes on 
its passage to the lamps without diminishing the power thereof. At 
present the electric energy loses a proportion of ita power on its way 
along the wires; but Mr. Hiley's motor will prevent this loss, aud 
intercept for its own реше the energy which would otherwise 
be wasted. He has departed from the ususl way of constructing 
motors, in so far tbat his machine is an arrangement of horse-shoe 

The rotary part is composed of four of these 


electric magnets. 
magnets mounted on a spindle, and wound in such a manner that the - 


current is commutated to change the polarity of any one of the magnets 
at asuitable moment. The poles being mounted on а metal disc, the 
current is free to from any one pole to any other. Therefore, any 
two adjacent po may form a complete horse-shoe magnet. By 
partially ng the'brushes round the commatator the speed of the 
machine may be governed. The field magnet terminates in а 
T-piece—that is to say, each pole is extended on cach side of its axis 
во as to be opposite two or more poles of the armature or rotating 
part. They are so fixed to cut out the torque at the moment there is 

polarity in one of the rotating magnets. By this con- 
struction sufficient copper can be ured in the winding to carry any 


lamps being каррнес from а separate circuit. Тһе motor has had а 
trial, an 


A correspondent asks to whom is the greater honour due 
5 "x inventor of the motor, or to the writer of the 
iole | 


Indicator Testing.—In the testing of indicators by 
means of a mercury column errors are very apt to arise, and 
these are pointed ont by Prof. Jacobus in a recent paper 
wherein he describes other methods he has used. The 
measurement of pressure is obtained by him by means of a 
weight carried on a ground plug fitted iu a ground hole and 
spun round to eliminate friotion when taking the reading. 
In drawing the test lines а get should be taken after press- 
ing down the indicator spring and after pulling it up. In 
each case it ought to return to the same place, the instru- 
ment being rapped by a wooden stick to eliminate friction. 
Differences of temperature will give double lines for the 
game pressures, 60 that in testing on a rising and falling 
preasure care must ba taken to secure fairly even tempera- 
tures on both up and down tests. Apparatus is described 
for testing by steam, air, or water pressure. A good deal of 
0 раа ee as to the idea of the unre- 
liableness of the meroury column. 


The City Electric Lighting.—The City Press under- 
stands, on the very highest authority, that there is every 
ibility of a conference taking place in the near future 
etween the Streets Committee of the! Corporation and the 
City of London Electric Lighting Company with reference 
to the purchase by the Corporation of the company’s under- 
taking. The directors, it is understood, are quite pre 
to sell their property if the terms offered are sufficiently 
tempting. · Naturally, our contemporary is unable to give 
any indication of what the views of the board are as to the 
sum they will feel disposed to accept. 

Mr. Alpheus C. Morton, as a member of the Streets Com- 
mittee, writes to the Daily Chronicle denying that any 
arrangement has been made by that committee to hold a con- 
ference with the City Company on the question of purchase. 
Hr гал "ii committee has practically refused to doanything 

е во? | 


Cowper-Coles Recuperative Electro-Zincing Process. 
—This process, which has bzen on several oocasions noticed 
in our columns, is coming into extensive use, and is now 
being utilised for & great number of purposes, especially for 
the coating of torpedo-boat destroyersand the tubes of water- 
tube boilers, such as the * Belleville," the zinc being applied 
externally, that is, the fire side, not internally. A plant bas 
been designed for the Germania Shipbuilding and Engi- 
neering Company at Tegel, near Berlin. It is specially con- 
structed for coating tubes such as those used in the Thorny- 
croft, Yarrow, and similar water-tube boilers. 


The Largest Electric Plant in the World.—The 
Westminster Gazette says that a private cable message just 
received from New York gives interesting particulars regard- 
ing a contract which has been signed for the installation of 
what will be probably the largest electric railway plant, and 
for that matter the largeet electric plant of any kind in the 
world. The Third Avenue Railway Company of New York, 
having decided to abandon its cable equipment for electric 
power, has awarded the contraot for the steam and electrical 
equipment of its power house, which will contain machinery 


‘capable of developing 64,000 horse-power, and for its street 


railway lines, to the Westinghouse Electric and Manufactur- 
ing Company, of Pittsburg. The undertaking involves the 
expenditure of rather more than a million sterling, and the 
contract covers the steam engines, boilers, and entire steam 
plant, as well as the electric generators, motore, transformers, 
switchboard, and all other electrical apparatus required for 


the enterprise. 


Personal.— We congratulate Mr. John F. C. Snell, 
A. M. I. C. E., M.I.Mech.E, M. I. E. E., upon his unanimous 
appointment by the Sunderland Corporation as engineer for 
the construotion and subsequent running of the Corporation 
Tramways. A Bill is now before Parliament. Mr. Snell 
will be responsible for carrying ont the whole of the scheme 
including the permanent way and car sheds, as well as the 
purely electrical overhead and other equipment. Mr. Snell 
also has in hand the extensions to the present lighting 
station and plant both for lighting and traction purposes, 
and is further changing the existing system over to 440 volts. 
The Council have agreed to pay him 100 guineas for his 
tramways report. His present engagement is to be termi- 
nated, and a further five years’ agreement entered into, on 
the following rates of salary :—First , £600 ; second 
year, £700; third year, £750; fourth year, £800; fifth 
year, £800. We understand that Mr. Snell had previously 
received three offers of £600 a year. 

We regret to hear that Major-General Webber met with a 
mishap the other day while cycling along the Thames 
Embankment, injuries to the cheek bone resulting. Weare, 
however, pleased to learn that he is progressing satisfactorily. 


On Examinations.—N. W. Sibley, B.A, LL.M., of 
Cambridge, rushed violently down a steep place into the 
St. James’ Gazette last Monday, possessed Ts spirit of 
antipathy to examinations in exact science. His text was a 
slip in the wording of an examination paper, set 12 years 
ago, and his conclusion that examinations are ridiculous. It 
may be observed that this syllogism consists of a major 

miss and a conclusion. The minor premiss is omitted, 

ut may perhaps be supplied. We fancy the future B.A. was 
lucked for his mechanics. At Oxford it would have been 
or logic. Now what is to be substituted for examinations? 
Sokratic dialogue, he says, and studious attendance at 
lectures. It is likely our B.A. can discourse freely on the 
nature of true virtue, or the difference between ideal beauty 
and a B.A. degree, and is not quite so strong on rule of 
three, or the cause of the tides. The oversight of a tired 
examiner at the end of term does not alter the fact that 
selection can only be made after testing, and that the only 
important quality of a candidate that can be tested is his 
intellect and knowledge. The infinitely more important 
quality, his personality and character, cannot be at all. 


Shock Fatality.—The inquest on the body of the man 
named Davis who was killed at Sonthampton while engaged 
repairing a joint of & high tension cable, was concluded on 
Tuesday, and a verdict returned of “ Accidentally killed." 
The borough coroner, in the course of the hearing, said that 
he was really not surprised at what had рр He had 
seen the men working in the High Street himself, and had 
asked them if they were not supplied with gloves, and they 
replied that they did not want them. He thought they would 
find that death was due to coming into contact with the 
wires without the proper gloves. | 


The City Company's Continuous Current Plant.— 
We understand that the continuous current plant of the 
City of London Electric Lighting Company is now ready, 
and furtber plant of 2,400-kw., all continuous ourrent, is 
on order for delivery in February and June, 1899. 
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The Seciété des Eleetrieiens.— The monthly sitting 


of the Société des Electriciens was held on 7th inst., 
at 8.90 p.m, M. Hillairet presiding. The весте 


read the report of the last meeting, which was accepted, 
and the general secretary read out the names of various new 
members and mentioned certain inventions. M. Armagnat 
presented M. Blondel’s new hysteresimeter, constructed by M. 

ntier. This apparatus consists, like Prof. Ewing’s, of 


a U-shaped magnet, which can easily be made to turn round 


a vertical axis. Between the limbs of the magnet are 
arranged little iron rings of the sample to be tested. The 
part which holds these samples is mounted on a spring, which 
tends to bring it back to its original position. A little trane- 
mitting apparatus with a handle at the bottom enables the 
magnet to be turned. The magnetio field is displaced and 
draws the iron rings with it ontil the action of the spring 
that holds back the part supporting the rings makes equili- 
brium with the motive couple. A needle connected with the 
rings moves on a graduated dial. The figure indicated multi- 
plied by a coefficient gives the loss in ergs per cubic centi- 
metre. The iron discs are cut from the samples of iron to 
be tested and should not be thicker than 4 millimetres. 
M. Armagnat made several testa with this apparatus 
and obtained very satisfactory results. The com- 
ive measurements are very exact. It would 
difficult to deduce from them absolute measurements. 
M. Boucherot then presented a new apparatus for measuring 
motive couples. We know that in order to determine the 
motive couple we have only to write down the angular speed, 
to trace the curve of the angular speed as a function of the 
time, and to trace the tangent at any point whatever; we 
зев 8855 the angular 5 he 5 of ps 
oucherot's apparatus is to enable the angular s to 
easily registered 


. M. Maurice Leblanc then spoke with 


reference to the employment of asynchronous alternatin 
current machines as generators and motors. He show 
that asynchronous machines branched upon a system сар, 
according to various conditions which he determines by cal- 
culation, work sometimes as. generators, and sometimes ав 
motors. 


The Manufacture of Chlorides, Bromates, Iodates, 
and Hypochlorites.—Stadents of patent literature which is 
concerned with electrolysis, may remember a patent granted 
to Schuckert for the addition of from 1 to 5 per cent. of 
alkali bi-carbonate to the anode chamber of a chloride decom- 

ing cel in order to increase the yield of chlorate. 

. Vaubel, in the course of other observations, has observed 
that when the anode chamber contains bi-carbonate of an 
alkali, and the cathode chamber a saturated solution of the 
corresponding chloride, and a diaphragm separates the two, 
a complete conversion of the chlorine into chlorate occurs in 
the anode compartment of the cell. He gives the following 
equation to explain this change :— ` . 


NaCl + 6 NaHCO, = NaClO, + 6 CO, + 6 Na + 8 , O. 


The carbon dioxide is liberated as gas at the anode, and may 
be used to form fresh bi-carbonate with the hydrate pro- 
duced at the cathode. In Vaubel's experiments, a tempera- 
ture of between 60° and 70? C. was used ; the current density 
varied between 5 and 10 am r square dm. (45 and 
90 amperes per square ft.) the yield of chlorate being 

at the higher current density. The E.M.F. was 
from 4 to 6 volte, and 5 grammes of sodium bi-carbonate were 
added to each 100 со. of anode liquid at intervals of four 
hours. This liquid was found to contain 6:5 grammes of 
sodium chlorate and 7:5 grammes of sodium bi-carbonate at 
е end of the experiment; and continuance of the electro- 


Thecathode liquid contained 10 per cent. of sodium hydrate. 
i e latter represented a current efficiency of 
90 per cent. ; that of the chlorate one of about 50 cent. 
The substitution of caustic alkalis for the bi-carbonate salts, 
caused formation of chlorides in the ancde compartment of 
the cell. 8 energy efficiency, 736 watt- hours 
yielded about 50 grammes of sodium chlorate. Octtel, in bis 
experiments upon this same subject, obtained 88:14 grammes 
of potassium chlorate from 736 watt-hours ; but the E.M F. 
used by him was only 3 8 volts, and he worked without any 
diaphragm with slightly alkaline chloride solutions. The 


blue. 


Gall and Montlaur chlorate process is worked on a manu- 
facturing scale. Diaphragms are used, and a solution of an 
alkali hydrate is supplied at intervals to the anode compart- 
ments of the cells. By this process, 1,008 watt-honrs are 
required to yield 88:14 grammes of potassium chlorate, as . 
against 951 watt-houra in the author's experiments. Though 
theoretically the author's method would appear to be the more 
profitable, experiments upon a large scale have shown that this 
is not actually the case. Bromates and iodates of exceptional 

urity can be produced by the same method as that deacribed 
for chlorates. If а lower temperature than that named be 
employed, hypochlorites аге formed without any chlorites ; 
but the solution go obtained is very unstable. Experiments 
made by the author show that the oxidi:iog properties of the 
bi-carbonate solution contained in the anode compartment of 
the cell could also be utilised in the production of Prussian 
Attempts to oxidise barium hydrate in the same 
manner failed; but chromium hydrate was raised to the 
higher stage of oxidations. The yield in the latter case was, 
however, only 8 per cent. as against 47 per cent. by the 
Haussermann method. The attempt to produce fluorates in 
a similar manner failed. The experiments were carried out 
in the laboratory of Prof. Dieffenbach, at Darmetadt, and 
are described in a paper by W. Vaubel in the Chem. Zeit, 22, 
(84), 881. | 


Electric Motor Car Stations.—Under the title of “Ls 
Poste Electrique Internationale,” а company has been 
formed in Belgium, with a capital of £320,000, for the 
novel purpose of establishing on all the principal high roads 
of Europe electric motive power stations, or electric posting 
stations for motor cars. А financial daily says that each of 
these stations will be in charge of expert mechanics, repairs 
wil bo quickly executed, and accumulators can be re- 
charged. 


Accumnlator Competition.— Under the auspices of the 
Automobile Club de France a competition of accumulators 
suitable for electric motor vehicles is to be held in Paris on 
the second Monday in April next, and following days. The 
conditions of the competition, which is an international опг, 
have just been issued. | 


The Northern эсе of Electrical Engineers.—Oa 
Wednesday evening, at Manchester, a paper on * Commercial 
Instruments for Indicating and Recording Electrical Qaan- 
tities,” with a note on the new Aron meter, was read by Mr. 
E. S. Shoults. 


Erratum.—By a compositor's error last week, the number 
of ee applied for when the Eccles electricity works com- 
menoed operations was given as 45,000 instead of 4,500. 


- Thermophones.—The periodic changes of length or bulk 
produced by an oscillating current may be utilised for the 
electrical propagation of sound. The effect, according to an 
article in Braun in Annal. Phys. Chem., abstracted in the 
Scientific American, may be indefinitely increased by super- 
imposing a steady current upon the variable current. A 
bolometer is inserted in the secondary cirouit of a amall in- 
duction coil. As long as the secondary current alone 
traverses the bolometer, no sound is heard. But as toon as 
an independent constant carrent is made to traverse the 
bolometer, every impulse of the induced current produces a 
noise in the bolometer, which, in this case, acts like a tele- 
phone. The loudness increases with the strength of the 
steady current. ee the induction coil by a micro- 
pone nothing is . But even then the sound may be 

ought out by Simon’s sensitive arc. This is due to the 
strong steady current traversing the arc. If three or four 
secondary cells are put in circuit with a bolometer and a 
microphone, anything spoken into the latter is distinctly 

uced by the microphone. The bolometer may be re- 
placed by strips of thin brass. к» 
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Obituary.— The death of Mr. John Randall Miles, 
Postal Telegraph engineer, is announced from Rainhill, 
near Prescot, from typhoid fever. 


Curious Lightning Freak.—Light has at length been 
thrown on the cause of the City darkness. That wonderful 
lamp in the office of Lightning with a nominal resistance of 
95 volts is enough to upset a bigger station than Bankside. 
If the lamp had a resistance of 25 C.P., or а C.P. of 95 
volts, one could understand it, but, as Mr. Garcke says, we 
all like Lighining, for it prefers to be funny rather than 
serious. 


Is the Hypothesis of Electrolytic Dissociation 
Super fluous?— This subject has engaged the attention of 
Isidor Traube for several yearr, and he now considera that he 
has acquired sufficient data to answer the question in the 
affirmative, Three years ago Traube showed (vide Zeit- 
schrift fiir Anorganische Chemie, 1895, viii., page 323), that 
the equivalent of any ion exercises always the same attraction 
for the water, and that this attraction is equal to that exer- 
oised by the molecule of any non-dissociated substance, the 
contraction caused by this attraction being for the gram- 
equivalent or molecule 12:2 co. As equivalent quantities 
of different ions have all the same attraction for the solvent, 
their osmotic pressures must be the same. Therefore, laws 
analogous to thcse of Boyle, Gay-Lussac, and Avogadro 
must hold for the osmotic pressure. When the electrolyte 
is dissolved in water, the same attraction that may . be 
looked on as the cause of osmotic pressure also ca the 
weakening of the hold of the ions on one another. The 
law that equivalent amounts of the different ions produce on 
being dissolved in water, the same contraction in volume, 
may be compared to Faraday’s law that equivalent amounts 
of the different ions require for their separation the same 
quantity of electricity. Drude and Nernst regard the elec- 
trical charging of the ions as the cause of the volume con- 
traction (Zeischrift für Physikalische Chemie, xv., 79). 
The analogy between the volume law and Faraday’s law is, 
however, rather proof that the ions in solution are not 
electrically charged and only become so at the moment of 
their separation, the charging of the ions being the conse- 
quence and not the cause of the colume contraction, space 
energy being thus converted into electrical energy. "Traube 
bas now published a paper in the Berichte der deutschen 
chemischen Gesellschaft, 1898, Vol. xxxi., page 154, in which 
he confirms his conclusion that the contraction which occurs 
when a substance is dissolved in water is proportional to the 
concentration of the solution and is almost independent of 
the nature of the dissolved substance. The contraction is 
about 18:5 co. for every dissolved gram-molecule of a non- 
electrolyte or for every dissolved gram ion of an electrolyte. 
It is thought that the contraction in aqueous solutiors is due 
to the strong attraction between the solvent and the dissolved 
substance, and this leads to the hypothesis of union (chang- 
ing union) between the water and the dissolved substance. 
The number of water particles (a) with which a given 
molecule of a substance in dilute solution combines is 
equal for all non-electrolytes, and for dissolved electrolytes 
increases proportionately to the number of ions. From 
thie, Van’t Hoff's conclusion, that the osmotic pressure of a 
solution is equal to the pressure which the dissolved enbstanoe 
in the form of a gas would exert at that temperature, may 
be deduced. In this deduction use is made of the hypothesis 
that a molecule of ару non-electrolyte in any dilute solution 
at any given moment is in union with only one particle of 
the solvent. The author proceeds to show that his views 
and those of Poynting are more in accord with observed facts 
than are the usual views of osmotic pressure. Explanations 
are given for the following facts :—(1) Molecular weights, as 
determined in different solvents, vary ; (2) colloidal substances 
have an osmotic pressure = 0, or nearly 0; (3) the course 
of any given reaction depends largely on the nature of the 
Solvent employed (Menschutkin); (4) inversion of sugar 
and similar processes. The hypothesis of electrolytic dis- 
sociation, according to Arrhenius, is considered quite super- 
fluous. The author's view is that, in dilute solutions of, 
say, sodium chloride, one molecule of sodium chloride is 
ee to two of water ; in concentrated solutions, to one of 
water. 


Crystal Palace School of Practical Eaginecring.— 
The award of certificates for the winter term of 1898 took 
lace in the lecture theatre of the school on Friday last 
l6th). Sir Chas. Rivers Wilson presided and addressed the 
students. In the course of his speech he referred to the 
progress of electric traction and recommended those entering 
the engineering profession to give special attention to this 
branch of it. At present, he said, in this country only 200 
miles of line—railway and tramway—were worked by 
electricity, whereas in America there were thousands of 
miles. Any effort in developing the progress of electric 
traction in this country conferred a public benefit. He 
urged the students to make the best use of their time and 
opportunities, 


Alternating Current Meter Patents.—The New York 
Electrical Engineer says that in three suits brought by the 
Weatinghouse and Thomson-Houston Companies v. The 
Citizens’ Electric Company of Brooklyn, in the United States 
Circuit Conrt for the Eastern District of New York, decrees 
have been entered against the Citizens’ Electric Company, 
enjoining them from the use of alternating current meters 
manufactured by the Diamond Electric Company. The 

tents in suit are numbered 448,894, issued to Elihu 

homson ; 511,559 and 511,560, issued to Nikola Tesla; 
and 886,008 and 886,004, issned to O. B. Shallenberger. 
The two Tesla patents mentioned above are two of the broad 
p3tents on split phase motors and apply to certain forms of 
fan motors. The two Shallenberger patents relate to that 
inventor's meter. 


NEW COMPANIES REGISTERED. 


Electric Tes'ed Lamp Company, Limited (59,877).— 
This company was registered on December 10th, with a capital of 
£2,000 in £1 shares, to acquire and carry on the business carried on 
by Richard T. Godman, at 15, Victoria Street, Westminster, under 
the style of The Electric Lamp Contract Renewal Company,” and 
to adopt чеш with В. T. Godman, А. W. Gattie, and А. G. 

man. first subscribers (each with one share) are :—Charles 
Н. Cumberland, solicitor, and Wm. J. Williams, clerk, both of 96, 
Jobn Street, Bedford Row, W.C.; Richard T. Godman, 5, Upper 
Belgrave Street, S. W., gentleman; Alfred W. Gattie, dramatist, and 
Arthur G. S:amap, electrical engineer, both of 37, Sinclair Road, 
West Kensington; Wm. Smith, 1, Arthur Villas, Mill Road, Epsom, 
accountant; Harry Bt. Yorke, 53, Barmouth Road, Wandsworth, 
clerk. Registered without articles of asscciation. 


P. C. Middleton & Co., Limited (4,077).—This com- 
pany was registered in Edinburgh on December 9th, with a capital of 
£50,000, in £1 shares, to acquire and carry on the business of P. C. 
Middleton & Oo., electric light and power r9, of. Aberdeen, 
Edinburgh, and Inverness. The first subecribers (each with one share) 
are P. C. Middleton, Elstree, Forest Road, Aberdeen, 
en r; James Webster, Aberdeen, accountant; Norman Beves, 
8, Brendon Terrace, Edinburgh, engineer; Wm. Smith, Schoolhill, 
Aberdeen, engineer; John Packman, 17, Richmond Terrace, Aber- 
deen, cashier; John Henderson, 14, Mount Street, Aberdeen, clerk ; 
John Morrison, 60, Powis Place, Aberdeen, clerk. The firat directors 
are William Jackson, P. C. Middleton, Norman Bevee, J. Webster, 
J. Linney, and H. Skipworth; qualification, 500 shares; remunera- 
tion as the company may dete ; P. C. Middleton is to act as 

director with £400 per annum. Registered office, 6, Bchool- 
hill, Aberdeen. 


Chamberlain & Hookham, Limited (59,930).— This 
company was registered on December 15th, with a capital of £100,000 
in £5 shares, to acquire and take cver as a going concern the business 
now carried on at olomew Street, Birmingham, and elsewhere, 
under the style or firm of Chamberlain & Hookham, Limited,” to 
enter into an agreement with the said company and Joshua Brown, 
its liquidator, and to carry on the businesa of manufacturers of, and 
dealers in, electricity meters, electrical plant, machinery and appa- 
табов, electrical engineers, suppliers of electricity, iron, steel, and 
brass workers, &c. The first subscribers (each with one share) are: — 
Arthur Ohamberlain, J.P., Moor Green Hall, Birmingham; John 8. 
Nettlefold, J.P., Beechenhuret, Selly Hill, Birmingham; Miss Helen 
Chamberlain, Moor Green Hall, Birmiogham; Philip Hookham, 
King's Norton, Worcestershire, manufacturer; Frederic Hookham, 
Hampton, Malvern, Worcestershire, gentleman; Richard P. Hook- 
ham, Noke Rectory, Islip, Oxford, gentleman ; and Mirs. 
Nettlefold, Beechenhurat, Selly Hill, Birmingham. The first direc- 
tors (to number not less than two nor more than seven) are Arthur 
Obamberlain and George Hookham ; qualification, 100 ; remu- 
neration, 10 per cent. of the net profits available for dividend (with 
a minimum of £500 per annum), divided between them. 
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E. J. Clark, Limited (59,953).— This company was 
registered on December 17th, with a capital or £2,000 in £1 shares, to 
acquire the business carried on as “Tizzard & Oo." at Broad Street, 
Hanley, Btaffs., to adopt an t with Dennis D. Butters, and 
fo carry on the business of electricians, electrical and general 
engineers, machinists, oi] merchants, cycle makers, &c. The first 
subscribers (each with one share) are:—Thomas Sherwin, 6, Harding 
Road, Hanley, clerk ; Frederick Futrell, 120, Broad Street, Hanley, 
electrical engineer; Wm. A. Cowlishaw, Basford, Stoke-on-Trent, 
manager; Edward H. Cowlisbaw, 8, Waterloo Terrace, Newcastle- 
under-Lyme, wine and spirit agent; Hubert T. Heatley, Basford, 
Btoke-on-Trent, bank accountant; John Hill, tailor, and Miss 
Louise Hill, Newcastle-under-Lyme. The ‘rst directors (to number 
not less than three nor more than seven) are to be nominated 
азд subscribers; qualification, £50; remuneration as fixed by the 

y. 


Engineering Undertakings, Limited (59,897).—Tbis 
company was registered on December 13th, with a capital of £5,000 
in £1 shares (of which 4,500 are 5 per cent. cumulative preference), 
to carry on at Manchester and elsewhere the business of mechanical 
and general engineers, machinists, electricians, and suppliers of elec- 
tricity for the purposes of light, heat, motive power or otherwise. 
The first subscribers (each with one sbare) are :—Thomas E. Kay, 
18, Luke Street, Oheetham, Manchester, accountant; Albert E. 
Tanner, 579, Stretford Road, Manchester, engineer ; George Brougball, 
20, Clifford Street, Chorlton-on-Medlock, Manchester, engineer; 
W. Jobn Herring, Mauldreth Road, Withington, manager; Edward 
E. Johnson, 78, King Street, Manchester, accountant; E. Booth 
Edwards, 17, Stretford Road, Manchester, chartered accountant ; and 
Henry B. Jobnson, 4, Fulwood Terrace, Old Trafford, Manchester, 
accountant. The first directors (to number not lese than two nor 
more than five) are to be nominated by the subscribers; qualifica- 
tion, 100 shares. Registered office, 78, King Street, Manchester. 


Scarborough Distriet Lighting Company, Limited 
59,906).—Tbis company was registered on December 14th, with а 
capital of £5,000 in £1 shares, to manufacture, sell, and supply light 
in the villages of Ayton, Burniston, Cayton, Oloughton, Scalby, 
Seamer, Thornton Dale, and elsewhere in Yorkshire, and to on 
the business of a gasworks and lighting company, electricians, 
=e of electricity, manufacturers of electrical apparatus, 
ical engineers, &c. The subscribers are:—Willism Hard- 
castle, Church Becks, Scalby, gentleman (five shares); Valentine 
Fowles, Bt. Oswalds, Scalby, estate agent (fivesbares); W. Morgan, 
The Valley, Scarborough, managing director (one share); Frederic 
Pope, age dee Yorke, gentleman (10 shares); Richard W. 
Harrison, V | Montresa Scalby, decorator (five shares); Thomas 
Frank, Dennis House, Pickering, timber merchant (five shares); and 
Richard Clarke, 38, Londesborough Road, Scarborough, gentleman 
(five shares). Table A” mainly applies. 


Clayton Engineering and Electrical Construction 
Company, Limited (59,913).— This company was registered on 
December 14th, with & capital of £40,000 in £1 shares (of which 
20,000 are 6 per cent. cumulative preference), to acquire and take 
отет as а going concern the business of the Clayton Foundry Com- 
peny, Limited, of Clayton, near Manchester, to enter into an agree- 
ment with the said company, and to carry on the business of 
mechanical and electrical engineers, millwrigbts, engine, dynamo and 
motor builders, rubber and c.tton machinery designers and builders, 
iron, steel and brass founders, contractors, &c. The first subecribers 
ims with one shere) are:—Joseph P. Вейвор, Parkhurst, Middles- 

ugh, engineer; Tom Westgarth, 6, Lothian Road, Middlesbrough, 
engineer; Reginald Le Neve Foster, Harrytown Hall, Bredbury, 
man cbemist; George Garner, Octagon House, Fairfield, 
Manchester, engineer; James Н. Nuttall, 497, Edge Lane, Droylsden, 
engineor; Joseph R. Garner, Octagon House, Fairfield, Manchester, 
electricai engineer; Charles J. E Hall, Disle 
The first directors (to number not less than three nor more than five) 
are E. J. Byrne, R. Le Neve Foster, Joseph P. Bedson and George 
Garner ; qualification, £250; remuneration, £450 per annum, divided 
between them. Registered office, Clayton, Mancheater. 


Whiteinch Galvanising Company, Limited (4.088). 
—This company was registered at Edinburgh on December 17th, with 
a capital of £15,000 in £1 shares, to carry on the business of galvanisers. 
engineers, iron and brass founders, electricians, &c. The first sub- 
scribers (each with one sbare) are: — Robert Lee, 158, Milton Street, 
MUN. engineer; Robert Young, 39, West Campbell Btreet, iron 

t ; Oolin Boott, 94, Hope Btreet, Glasgow, ship agent; Patrick 
Inglis, 64, Horrock Stree’, Glasgow, engineer; William Macmillan, 
Pointhouse pare Glasgow, sbipbuilder; Alex. Wood, Woodlands, 
Partick, manufacturer; and Charles Connell, Balshagray Avenue, 
Partick, кр The first directors (to number not more than 
four) are bert Young, William Broadfoot, and John Rid. 
Remuneration as the company may decide; qualification, five shares. 
Registered office, 107, Buchanan Street, Glasgow. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Mather & Platt, Limited (36,368).—This company’s 


annual return was filed on November 22nd, when 15,000 shares were 
taken up out of a capital of £200,000 in £10 shares; £9 per share has 
been and £135,000 received. 


y, Cheshire, gentleman. ' 


Electrical Development and Finance Corporation, 
Limited (49,031) —This company's annual return was filed on 
September 20th, when 10,477 ordinary and 10,000 deferred sbares 
were taken up out of a capital of 2500,00 in £1 shares (of which 
10,000 are deferred). All the deferred are considered as paid, and 
153. per share has been called on the others; £7,819 10s. has been 
paid and £38 5s. is in arrears. 


Penny-in-the-Slot Electricity Suppl Syndicate 

Limited (52,304).— This company's registered office has been removed 

E Pei Works, end of Lawford Rcad, Kentish Town, 
on, N.W. 


CITY NOTES. 


Aron Electricity Meter. 


Тив first ordinary general meeting of the Aron Electricity Meter, 
Limited, was held on Tuesday at Winchester House, under the pre- 
sidency of Sir James Pender. | 

The CnarBxAN said: Gentlemen,—This meeting, as you are aware, 
has bcen called for the purpose of complying with the provisions of 
the Joint Stock Companies Acts. Before proceeding with the busi- 
ness, I wish to mention tbat the directors regret to inform the share- 
holders that, on account of the serious illness of one of their 
colleagues, Mr. Byng, in October last, Mr. Hugo Hirst, his partner, 
consented to join the bpard. As only some nine weeks have elapsed 
since the company was brought under the notice of the public, we are 
not yet in a position to report anything definite as to the results 
obtained by the transfer of Dr. Aron's business into our hands. Satis- 
factory arrangements have been arrived at for the gradual taking 
over of the business from Dr. Aron, as the purchase money could only 
be paid as the calls on the shares fell due; but this is a mere matter 
of detail, and is being satisfactorily carried out. Upon the directors 
taking over the business, they instructed Mesers. Price, Waterhouse 
and Co., to send one of tłeir representatives to Berlin, for the pur- 
pose of reorganising the books, so as to comply with the practice usual 
with English companies, for, although the present system was 
suitable for a private business, it would not have enabled the oompany 
to watch in London, week by week, the progress of a business the 
of which is done in Berlin and Vienna, and would not have enabled 
the directors to place before the shareholders a yearly balance-sheet 
within a reasonable time after the close of the financial year. This re- 

resentativo has now returned to London, baving completed his object. 

be business which has been done during the last 11 months has 
exceeded expectations. For instance, we are informed by Dr. Aron 
and Dr.Juttke, our mansging directors, that the business on the 
Continent has kept up its normal steady increase, about 14,000 meters 
having been ordered during the last 11 months, in comparison with 
about 11,000 during the preceding year, and the rales in England 
have risen from about 400 in 1897,to over 1,800 for the first 11 months 
of this year. The most gratifying feature of this increase does not 
lie in the number of meters sold, but in the fact that they have been 
placed with about 40 different central stations and other users, all of 
whom are b: ginning to give us repeat orders, which lead us to believe 
that a rapid development of the business and much larger sales may 
be looked for during the next year. The remarkable progress of the 
business in England will, no doubt, lead very shortly to a con- 
siderable number of inquiries and orders from the oolonies, 
which will then become an additional source of income. 
In countries where high duties роды us from doing а large business 
your directors propose to work the patents by means of separate 
companies. Offers from one important country are at present being 
considered by the directors. In Germany and Austria, where Dr. 
Aron's name enjoys a very bigh reputation, and adds considerably to 
the goodwillof the business, the directors propose to make arrange- 
ments so as to enable them to trade in those countries under that 
name. You are aware that the profite derived from the business from 
January lst this year belong to this company, but, as the company 
only work the business on their own account from October 1st last, the 
profits resulting from the working from January let to September 30th 
willgotowards and considerably increase the working capital of £45,000 
set aside for this purpose, as mentioned in the prospectus. The profits 
made from October 1st will go towards future dividends, and, without 
taking into account the economies which we propose to introduce, and 
assuming that the business maintains its natural increase, we have 
reasonable hopes that the preference shares may at a much earlier 
date than we expected pace in the surplus profits after 10 per 
cent. has been paid on the ordinary shares. I do not think there is 
anything further for me to add at this meeting, except, perhaps, that 
we hope to pay an interim dividend on the shares on April 1st next, 
and the final dividend as soon as the accounts and balance-sheets have 
been prepared—tbat is to say, as soon after October 1st as is practic- 
able. As you will thoroughly understand, we have had con 


information. I have given you as mucb as I possi 
we next meet and we have been over to seo our works we shall be able 
to give you a great deal more information than we are able to at 


present. 
After sundry questions the proceedings terminated. 


Smithfield Markets Electric Supply Company. 
Тнв report of the directors of the Smithfield Markets Electric 


Sapply Company, Limited, with accounts for the first year of work- 
ing, ended September 30th last, to be submitted to the general meet- 
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ing to be held in London on Friday, states that the trading acoount 
shows a profit of £759. The directors found it necessary at the outset 
to discontinue the method of charging by 
which had previously been in force (and which had led in a great 
many cases to extravagant use of the current), and to adopt the cus- 
{ошату fixed rate per unit, based оп the actual meter consumption. 
They also found that there were numerous complaints of unequal 
pressure and unsteadiness of light. They much regret to report that 
tbe effect of this necessary change was a loss on trading for several 
months. They are, however, satisfied that their policy was correct 
‘and necessary in order to establish the company's business upon a 
Sound basis. A substantial increase in the price obtained per unit 
has been effected, and, notwithstanding the loss referred to, the total 
nomber of customers now connected shows a net gain upon the 
number connected at the commencement of the company’s operations. 
The price charged per unit is still below that of any other London 
supply company. The directors are pleased to be able to report that 
there is now every indication of a retarn of the popularity of elec- 
tricity as an illuminant in the Corporation markets, and that the 
company business is steadily gaining ground. There is withia the 
markets area a large ecope for an increased eale of current, which the 
directors are confident will be gradually acquired. Under 
the advice of the company’s consulting engineer, Mr. V. B. D. 
Oooper, many important alterations and improvementa have been 
carried out in connection with the generating plant and machinery, 
and substantial cconomiea Fave been effccted. The fall benefit of 
these will, however, only be apparent in the result of the next year's 
working. ТЬе staff has been to а large extent reorganised, and Mr. 
Eustace Ridley, who held the position of assistant engineer to the 
St. James's and Pall Mall Electric Light Company, Limited, has been 
engsged as chief engineer in charge of the stction. Mr. G. M. Powell, 
who has had special experience to qualify him for the position, has 
been pucr dg as sccretary tothe company. "These appointments were 
made by the directors after the most carefal consideration, and they 
have pleasure in expressing their satisfaction with the resulte. The 
working of the station and the conduct of the company's business has 
been carried on in a tatisfactory manner. All complaints of 
inequality of the light have ceased. The cost cf production bas been 
substantially redaced, and when the installation of the large storage 
battery (with a capacity of 2,000 ampere-houra), now on order, has 
been completed, the cost per unit will be still further reduced to a 
figure with which only companies with a very much greater output 
can compare. The Cirectors are pleased to report that the improve- 
ment in the company’s business since the initial difficnities and 
disappointments have been overcome is so marked, tbat a careful 
estimate of the results of the working of the present quarter, based 
upon the meter readings to December 10th, shows that tbe gross 
pront earned in this quarter will be at least £800, or more than the 
otal profit for the whole of the previous year. The working expenses 
may now be takan as being upon a minimum basis, and a very large 
additional amount of current could be and supplied at a 
comparatively small extra cost. As the tendency is in the direction 
of increas:d demand, and as there is a very large scope for increase of 
bus ness in the Corporation markets alone, the directors are confident 
that the company will be upon а dividend-earning basis in the second 
year of its operations. Applications have been made to the Board of 
Trade for provisional orders empowering the company to supply elec- 
tric current in the areas of the City of London, the parish of Bt. Luke, 
Middlesex (which includes Finsbury and a portion of Moorgate Btreet) 
and the Holborn district. Allof thesethree areas immediately adjoin 
the company's generating station being centrally situated between 
them. e directors are using their utmoat endeavours to ensure the 
successful result of their applications, and are engaged in negotiations 
in respect of important ex'ensions of the scope of the company’s opera- 
tions to which at present they do not deem it expedient to refer in 
detail. Satisfactory progress has been made, and there is reason to 
hope that substantial benefits will accrue therefrom. Tho result of 
the applications for provisional orders will be known tue first six 
months of 1699. The chairman, Mr. G. H. Broughsm Glasier, has been 
regretfally obliged to resign his seat on the board, owing to the fact 
that the Cross and Strand Electricity Sapply Company, of 
which he is also the chairman, bas made an application (in competi- 
tion with this company) for a provisional order for the electric light- 
ing of the City of London. The remaining two directors much regret 
that ander the circumstances they bad no alternative but to accept 
bis resignation. Until the result of the applications now before the 
Board of Trade shall have been made known, they have not con- 
sidered it necessary nor desirable to take any steps to appoint a new 
director. The directors have, by a resolution, waived any claim to 
раушеп! of their fees, now or at any future date, in reapect of the 
раз: year. - : 


Paorrr anD Loss Account, year ending September 30th, 1898. 


De. £ в. d. 

1. To Interest on 4 per cent. debenture stock, paid and 
accraed eee eee Фое oo eee [EN] 1,449 14 3 
2. „ Proportion of preliminary expenses TN . 136 15 4 
9. ,, Trustees’ fees... - i Yos wee . 25 0 0 
4. ,, Interest on deposit accrued vos . 310 13 8 
£1,922 3 3 
Ов. | E в. d. 
1. By Balance from trading account No. 2 .. 759 3 1 
2. ,, Interests on deposit m ges ii ees 386 3 8 
3. ,, Interest on calls ... е yes iv p 115 8 
4. , Balance carried to general balance-sheet 775 010 
£1,922 3 3 


“lump sum” oontracts . 


THE ELECTRICAL REVIEW. [VoL 43. No. 110), Dzczu»xn 23, 1998. 


Britannia Motor Carriage Company. 


Am extraordinary general meeting of the Britannia Motor Carriage 
Company, Limited, was held on Monday last at the Holborn 
Restaurant, W.O., for the purpose of passing the following special 
resolutions :—" (1) That an agreement dated December 9th, 1898, 
between the London Exploration Company, Limited, of the one 

and the Britannia Motor Oarriage Company, Limited, of the 

part, which has been provisionally signed on behalf of the company 
by its directors, and which is an sgreement for the sale by the com- 


-pany of the whole of its undertakings and assets, be and it hereby is 


approved and adopted. (2) That the company be wound up volun- 
tarily under the provisions of the Companies Acts, 1862 to 1897, and 
that Hon. J. H. H. Berkeley, of Throgmorton House, in the City of 
London, be and he hereby is appointed liquidator for the purpose of 
such winding-up." The Hon. J. Н. H. Berkeley (chairman of the 
company) ed, and after explaining the position of the company 
the resolations were accepted. 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee have (1) appointed special settling days as under :—Thurs- 
day, December 29th.—Oallender’s Cable aud Construction Company, 
Limited—7,440 5 per cent. cumulative preference shares of £5 each, 
£3 paid, and 12,560 5 per cent. cumulative preference shares of £5 
eacb, fully paid, within Nos. 1 to 20,000; Great Northern and City 
Railway Oompany— 78, 000 4 cent. preferred ordinary or Class A 
shares of £10 each, £2 paid, Nos. 1 to 78,000; Metropolitan Electrie 
Supply Company, Limited—further issue of 22,500 ordi shares of 
£10 each, £4 paid, Nos. 62,501 to 85,000. And (2) ordered the 
under-mentioned securities to be quoted in the Official Liet :—Great 
Northern and City Railway Company—78,000 4 per cent. preferred 
ordinary or Class A sbares of £10 each, £2 paid, Nos. 1 to 78.000; 
London Electric Sapply Corporation, Limited—£100,000 4 per cent. 
first mortgage debenture stock; Metropolitan Electric Supply Com- 
pany, Limited—furthcr issue of 22,500 ordinary shares of £10 each, 
£4 paid, Nos. 62,501 to 85,000; aud a further issue of 100 ordinary 
shares cf £10 each, fully paid, Nos. 1 to 100. 


National Telephone Company.—The transfer books 
of the 3j per cent. debenture stock of the National Telephone Oom- 
pany, Limited, will be closed from 19th to 31st inst. inclusive, for the 
preparation of the warrants for the half year’s interest due 
January 18, | 


The Pacific and European Telegraph Company, 
Limited.—The coupons on 4 per cent. guaran debentures, due 
3186 inst., will be paid on and after that date at Parr's Bank, Limited, 
Bartholomew Lane, London, Е O. 


Sheffield Electric Light and Power Company.— 
An extraordinary general meeting of the shareholders in this com- 
pany was held on Taesday at the Outlers’ Hall, to declare a dividend 
for the past year, and to order that the company be wound up volun- 
tarily. A resolution to this effect was adopted. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
meng TEn 17th, 1898, were £199 4s. lld.; aggregate to date, 


The Bradford City Tramways.—Week ending December 18th, 1808, miles of 
track open, road mileage, 4°72; number of cars, 16. Receipts, £241 $s.; 
total receipts todate, £923 7s. 


The Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending Desember 16th, 1898, were £2,550 Os. 38.; corresponding 
period, 1897, £2,362 18s. 4d. ; increase, 2167 бе. 11d. 


The City and South London Railway Company.— The redeipts for the week end- 

riggers 8 "e 270501 тоок ending ber 19th, 1897, 

4080 ; rece or -year, 1898, £24,884; corresponding period, 1897, 
£24,062; increase, £772. Miles open, 34. : 


ending December 18th, 1897, 8. Car miles run week en 
1898, 4,310; week ending December 18th, 1897, 9,359. 
week ending December 17th, 1898, 11; week ending December 18th, 1897, 7. 


The Dublia United Tramways Company.—The recei for the week ending 
Friday, December 16th, 1898, were as followa:—D. U. T. Co., horse cara, 


£269 Os. 8d.; aggr agtgrega 
year, £88,262 17s. 10d.; increase to date, £7,001 9s. bd. Worked:— The 
mileage open is 16 miles electrically, 28 miles by horses, as against 11 
олы electrically, and 81 miles by horses, for the oorresponding period 
year. í 
The Halifax Corporation Tramways. — The receipts for tħe week ending 
December 14th, 1898, were £235; total receipts to date, 1808, from June Weh, 


1898, 1 Miles of track open, 83. Car miles run, 4,068. Number of 
cars, 10. 


The Live Overhead Railway Company.—The receipts for the week ending 
December 18th, 1898, amounted to £1,824; corresponding week last year, 
£1,842 ; decrease, £18. 


The South Staffordshire Tramways Company.—The receipts for the week сое 
December 161, 1898, were £608 48в. ; week ending December 17th, ; 
ram А aggregate receipts for 60 weeks, 231,518 178. 8d.; last year, 

Li B. . 


The Western and Brasilian Telegraph Company, Limited.—The receipts ior 
the week ending December 16th, 1898, after м nea Re KE cent. of the 
gross receipts payable to the London Platino-B elegraph Com- 
pany, Limited, were £2,982, 
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Stock 
r Dividends f Closing 
NAME. here “Ai les three yn b ive eri 
1896. | 1896. 1897. 
127 African Direct Telegraph, 4 95 Debs. ze . 100 4 | ... .. 101 —105 
25 Amason Telegraph, shares sai aes % 10 „ 3 — 4 
125 Do. do. 6% Debs. Red. eo 0.1100 4 |. |... 192 — 95 
Anglo-American Telegraph  ... .. Stock £2 9s|£2 1380 3 64 — 67 
8,047 Do. do. 6% Pref. ... Stock A 18825 6s] 6 115 —116 
Do. do. Deferred.. : vee . Stock) ... wel .. | 164— 17 
Brazilian Submarine Telegra К 10 7 75 7 5 1 1 
Do. do. 8 K Debs. 2nd series, 1 1906 ... | 100 5 те . 111 — 116 
Chili Telephone, Nos. 1 to V 000 .. “ T 5 4 4 $ 4 Ф 32 
Oommervial Cable куз 100 | 7 8 8 180 —190 
Do. do. Sterling 500 year 4 y^ Deb. Stock Red. |Stock| ... 72 .. 104 —106 
Consolidated Telephone Construction and мен 10/- | 14 2 es 
Cuba Telegraph ... РА 10 | 8 8 7 5 10 — 11 
Do. 10 % Pref. 10 10 J 10 & 10 164— 173 
Direct 3 i - 5 | 4 4 4 4— 6 
do. Cum. Pref. ve 5 10 10 10 10 — 11 
Do: do. 4 Debs., Nos. 1 to 6,000 — | 50 | 4 44 44% 106 —108% 
Direct United States Cable — | 20 24 2i .. | l14— 12 
1 Direct West India Cable, 44 Y Reg. Deb. 100 - T ... 1103 —106 
4,000 Eastern Telegraph, Ord. Stock . Stock... jai .. 172 —177 
1,295 Do. 34% Pref. Stock 100! .. | .. | .. |104 —107 
500 Do. DE Certs., 50 95 pa 1 РЗ e. | 54$ — 67 
Do. Debs., payable RT 1899... | 100 5 5 5 101 —104 
Do. 4 Mort. Deb. Stock Red. Stock| 4 4 4 124 —128 
,000 | Eastern Extension, 5 and China Telegraph 10 7 7 7 174— 173 
: ` args., reg. 1—1,049, 8,976—4,826 
. do. Bearer, 1,050—8,975, 4,827—6,400 | 100 | 5 5 $ 5 7 102 —106 
820,000? 329: 4 95 Deb. Stock . Stock 4 4 4 125 —129 
astern and South African Telegra; 5 Y Mort. Deb., - 
85,100! 1900 red. ann. drgs raph $ Mort. Deb.» | 100 5 5%) с 101 —106 
46,5001 Do. do. do. or bearer, 2,844 to 5,500 | 100 5 5 vee [102 —105 
‚0004 Do. 4% Mort. Debs., Nos. 1 to 8, 000, red. 1909 100 | 4 4 .4. 1103 —106 
200,000} Do. 4% Heg. Mt. Debs. eae Bub. ') 1—8,000 | 25 | 4 4 ... 1103 —106% 
180,227 | Globe Telegraph and Trust un „| 10] 4i 4 dà 121— 12$ 
855 Do. do. 6 9 Pref. sco wl. 40 o 6 6 € | 16j— 174 
,000 | Great Northern Tel h, of Co nhagen... ..| 10 10 10 — 
160,0001 Do. do. ir Ра 6 % Debs. ... | 100 6 5 5 100" —108 
,800 | Halifax & Bermuda Cable, 419; 1st. Me. Dbe., n. 1-1, 200, rd. 100 |... M .. |101 —104 
17,000 | Indo-European Telegraph ies . | 25 10 10 10 64 —57 
100, 000 London Platino-Brazilian Telegraph, 6 y^ Debs. ... 1006 6 6 109 —112 
484,597 | National Telephone, 1 to 484,597 T or tks 5 537 5125510 
16,000 Do. 6 J Cum. lst Pref. .. ies ..| 10/6 6 6 12 — 14 
15,000 Do. Cum. 2nd Pref. ... 10 | 6 6 6 12 — 14 
250,000 Do. Non-cum. 3rd Pref., 1 to 250,000 5 | 5 5 5 
1,829,4711 Do. % % Deb. Stock Red. Stock 34 8j 84% |100 —108 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 115 5 5 1— 1 
100, 000 f] Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 4 4 106 —108 
11,839 | Reuter ... Pas i 8,65 5 5 7— 8 
8,881 | Submarine Cables. Trust " Ss me wk ... |Oert.| ... 2i ... |184 —189 
58,000 | United River Plate Telephone in ivi s T 5 4 5 6 
151,733? Do. do. 5 % Debs. Stock б M we |104 —107 
200,0001| West African Telegraph, 5 % De 100 | 5 5 % | 5 % | 99 —102 
80,008 | West Coast of America, Nos. 1—80, 000 and 53, 001—538, 008 24 |... з 195 + 2 
150,000 Do. do. 4% Debs., 1—1 1500 gua. by Bras. Bub. Tel. | 100 2 .. |108 —106 
64,269 Western and Brasilian Telegraph ie 15 | 8 2 8} 124— 1 
88,129 Do. do. do. 5 V Pref. Ота... А 74| 5 5 5 8 — 
88,129 Do. do. do. Def. Ord. 74| 1 nt 129 4 — 
380,521 Do. do. do. oh % Deb. Stock Red. 8 T ses .. {107 —110 
88,821 | West India and Panama Telegra 10 | { i 11— 11 
84,563 Do. do. gr Cum. 1st Pref. . ..| 106 6 94— 10} 
4,000 Do. do. Cum. 2nd Pref. . 10 | 6 6 7— 9 
80,0001 Do. do. FE 5% aba. Nos. 1 tol ,800 100 | 5 5 106 —109 
158,1001 Western Union of U.S. Telegraph, 6 % Bter. Bonds 100 | 6 6 98 —108 


80,000 | Charing Cross aud Strand Electricity Supply 5 5 16% 17 Ф | 114— 124 
20,000 Do. do. do. 4j % Cum. Pref. Бу... i i 6 — 6 
84,000 |*Chelsea Electricity Bupply, Ord., 6 5 6 84— 94 
60,000 Do. do. do. 4 [4 Deb. Stock Red... Stock 4h 4d 44% |116 —117 
50,000 | City of London Electric Lighting, Ога. 40,001 —90,000 ... | 10 | 6 7 10 24 — 25 
10,000 Do. Ord. Nos. 90,001 to 100, 000 av] ТО us А ти — 244 
40,000 Do. 6 Ф Cum. Pref., 1 to 40,000 i 10 5 7 5 7 5 7 1 164 
400,000 Do. 5 Ф Deb. Stock, ' Scrip. (iss. at #115) ‘all paid — 5 5 5 127 —132 
80,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—80,000 | 10 | nei | nel | nel | 1224—18 
10,000 Do. do. do. Nos. 30,001 to 40,000 £8 paid. 10 | ... "T 8 10 — 11 
20,000 Do. do. do. 6 га Pref., 40, 001—60,000 | 10 6 6 6 144— 154 
17,400 Edmundsons Elec. Corp., Ord. Shares 1—17, 400. 8 aes we |6 5 — 
15,661 | House-to-House Electric Light Supply, Ord., 101 to 15, 761 5 ONE 9 — 10 
12,000 Do. do. 7% Cum. Pref. . 5 75 7 * 7 91— 104 
110,000 London Electric Supply Corporation, Limited, Ord. е 8 iss m 81— 3j 
48,050 Do. do. do. 6 % Pref. 5 a a ee 
62,400 Metropolitan Electric Supply, 101 to 62,500 10 | 4 5 6 174— 184 
220, Do. First Mortgage Debenture Stock | ... 44 4 44% 117 — 121 
6,452 | Notting Hill Electric Lighting a 10 | 2 4 6 164— 174 
81,980 St. James’s and Pall Mall Electric Light, Ura. 5 | 74% 10395 114 16 — 17 
20,000 Do. do. 7% Pref., 20,081 to 40,080 5,7 7 7 9— 10 
50,000 Do. do. 4% Deb. Stook Red. .. [Stock] ... И |4 105 —108 
65,000 | South London Electricity Supply, Ord., £3 paid 6 21— 33 
79,900 ; Westminster Electric Supply, Ord., 101 to 80,000 5 7 Ф 9 x 12 % 16 — 17 


— 


Subject to Founder's Shares. 
otherwise stated all shares are fully paid. | Dividends 
Dividends marked § are for а year consisting of the letter 


in deferred share warrante, 


3 Unless 
of one year and the first part 


Closing 
Quotation: 
21st. 
101 —106 
8 — 4 
92 — 95 
64 — 67 
115 —116 
16 — 164 
1541— 15$ 
111 —116 
180 —190 
104 —108 
10 — 11 
164— 174 
4— b 
10 — 11 
105 —108% 
114— 12 
103 —106 
173 —178 
104 —107 
54 — 67 
101 —104 
124 —128 
174— 18 
101 —106 
102 —106 
125 —129 
101 —106 
102 —106 
104 —106 
104 —107% 
121— 123 
lej— 17 
284— 
100 —108 
101 —104 
55 — 58 
109 —112 
54— 5 
12 — 14 
12 — 14 
51— 53 
100 —103 
&— 
105 —108 
7— 8 
184 —189 
104 —107 
100 —108 
i Ф 
108 —106 
124— 122 
£— 4 
107 —110 
lj— lixd 
10 — 104xd 
Hà— 9ха 
106 —109 
98 —108 


114— 123 
6 — 
9 — 10 
113 —115 xd 
22 — 94 
21 — 23 
1 164 
127 — 182 
124— 1 
10 — 11 
144— 154 
5 — 5i 
9 — 10 
94— 104 
8 — 84 
6 — 6} 
174— 18 
117 —121 
17 — 18 
16 — 17 
9 — 10 
105 —108 
23— 8 
15i— 16} 


ce n Liverpool Stock Exchange. 
чала to profe being used ad capital, 


эн 


958 
Вайпош done 
crea 
Dec. 21st, 

Highest.| Lowest 
66 | 644 
1164 | 1158 
17 | 164 
158 | 154 
1053 | 103} 
104 | 103 
Hil 1134 
176 1733 
1052 | 104) 
14 
17481 179 
1251 2. 
104 | . 
194 | 12 
1618] 16 
wi |. 
57 | 564 
a 
БА]... 
1004 | ... 
"E 
140 | .. 
е 
10{ 94 


194, 178 


1184 
178 


218 22 
1675 


16 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES, | 


Present AME. . or Dividends for оа . during week 
Issue. N Ther. the last three years. ds 14th. gan 91st. NC ae, 
1895. | 1896. | 1897. Highest.| Lowest. 

60,000 Aluminium A” shares, Nos. 1—60,000  ... EV sa sis m 34— 33 81— 383 vos Ao 

90,000 Do. 4j % lst Mort. Deb. Stock Red. Stock .. | 94 —100 | 94 —100 VUE MS 

80,000 | British Blectiic 3 2 10 | | | 16 — 17 ish 16) | 16% | 15j 

Do. do. 6 Cum. Pref. 80, 2001—40, 000 

10,000 25 ш; : 10 18 — 184 13 — 134 | 13; | 184 

90,000 | Brush Eleol. Enging., Ord., 1 to 90,000 23 nil | nil lg— 2 18— lj s 

90,000 Do. do. Non-cum. 6 % Pref., 1 to 90,000 2 8 nil 4 5 24— 28 23— 28 24 
125,000} Do. do. 44 % Perp. Deb. Stock .. [Stock] ... | ae | [H1 —115 [111—115 s 

50,000 Do. do. 44 % 2nd Deb. Stock Red. . [Stock as .. {102 —105 102 —106 с 

20,000 Callender’ 8 Cable Construction shares, Nos. 1—20,000 ... 5 |... aki i 94— 1 91— 104 des 

90,000 Do. do 4) 95 1st Mort. Deb. Stock Red. Stock sid 111] —114  |112 —115 -— 

85,250 | Central London Railway, Ord. Shares Vis vs e AO] ries К з 9$— 103 | .9%— 104 103 | 10 
178,303 Do. do. do. £6 paid 10 js се 5$— 6 | 51— 6} 522 

61,038 Do. do. Pref. half-shares £1 paid i5 ae T 1— 12 11— 1$ és 

71,447 Do. do. Def. do. £5 paid $e 41— 4 41— 4 T - 
630,0000 | City and South London Railway  ... ... Stock 1A% 15% 14% ^H — 68 | 65 — 68 s 

22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £4 рё. 10 4 4 e 

82,098 шы се & Со., 850% 1 to 82,098 8 imm 21 11— 2} | T 

о. 5%, 1st Mort. Reg. Debs., 1 to 748 of | e m | 

82,850 £100, and 901 to 1,070 of £50 Red. Vari! teu. dr. Ta *. |91 96 91 96 | 

99,261 | Edison & Swan Utd. El. Lgt., “А” вһагев, £3 pd.1 7099,21 5 5 54 6 2— 2i 2)— 21i | Ке 

17,189 Ро. do. do. A* Shares, 01—017,139 | 5 6 517 6 4— 6 4— 5 e 
194,028 Do. do. do. 4 95 Deb. Stock Red. 100 ; ... Zis .. | 99 —101 97 — 99xd ET 
110,000 | Electric Construction, 1 to 110,000 ... 2| 5 6 6 21— 21 24 

25,000 Do. do. 7 J Cum. Pref., 1 to 26,000 em 2 7905 7 7 22— 84 8} 

111, 100 Do. do. 49% Perp. ist Mort. Deb. Stock . Stock bs .. [105—107 |105 —107 ; 
91,196 | Elmore's Patent Sopper Depositing, 1 to 70, 000 РЯ Bl aa к» js + 4 i— } iss k 
07,276 | Elmore's Wire Man ra 1 о 69,885, issued at 1 pm. 2j ue | Gas + i + $us eat 

9,6001 | Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 „| 10 | 108 q 7 10 — 12 10 — 12 e oat 
12,500 | Henley’s (W. T. | Telegraph Works, Ord... . . 10| 8 % 10 & 12 $/204— 214. | 24— 224. | 223 | 216 
8,000 Do. do. 7% Pref. ias 10 7 7 7 18 — 19 18 — 19 ET AM 
50,000 | Ро. do; do. 41 Mort. Deb. Stock... Stock 44 5| 4% 445110 —115 110 —115 113 ... 
50,000 India-Rubber, Gutta- Percha and Telegraph Works ..| 10 10 10 10 214— 224 | 214— 223 228 22 
800,000 Do. do. do. 4 95 1st Mort. Debs. | 100 | ... T" .. 102 —106 102 о. JE e 
87,500 Liverpool Overhead Railway, Ord. sii „| 10| 2 21 8195104 — 104, 109,— | 
10,000 Do. do. Pref., £10 paid e 57 10 5€* 5 5 8 1514 | 143— Tu 
87,850 | Telegraph Construction and Maintenanoe га i 15 Y 15 16 — 41 87 — 4l 
150,000 ро. до. do. 5 95 Bonds, red. 1809 5 5 5 hu —107 104 —107 
540,000! Waterloo and City Railway, Ord. Stock  .. РТ 55 .. 1112 —116 [111 —114 


t Quotations on Liverpool Stock Exo 
Dividends marked $ are 


1 Uni ct wise жей all shares afe fully ald 


or a year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Birmingham Electric Supply, r&r £5 (ful id) 1 
Hid поо Ordinary, 10— 2;7 4 Pref , as." 
ru 44% 3 of 2100 108. 

Kensington and Knightsbridge Electrio Lighting, gg 
£5 (fully paid) 13—14; 1st Preference Cumulative 695, £5 
(шу paid), ие Debentures, 107—110. Dividend, 1897, 

on Ordinary Sh 10%. 


* aiu Birmingham Share List. 


MARKET | QUOTATIONS, 


e or 


Bank rate of discount 4 per cent. (October 13th. 1899). T 


National Electric Free Wiring, 10s. paid, 8 to 4. 
Smithfield Market Electric, 2—4. 
T. Parker, £10 (fully paid), 151. 


, Wednesday, December 21st. 
This week. | Last week. — or 


CHEMICALS, &c. This week. Last week. Decrease, METALS, &c. 
a Acid, à, Hydrochloric .. per owt. 5/- 5/- b Aluminium Wire, in ton lots.. per ton £224 £224 
2 &. itrio А . рег owt, 22/- 22/- Sheet, in ton lots. per ton 2191 £191 
а „ Oxalic.. +» per cwt, 82/- 82/- с Brass (rolled metal 2" to 12") basis per Ib. ad. 63а. 
а „ Baulphuric .. e рег cwt. 5/6 5/6 : „ Tube (brazed) .. .. per lb, А | ва. 
а Ammoniac, Sal .. . рег ton 87/- 87/. » Wire, basis per lb. d. | 1d. 
a Ammonia, Muriate (grey) per ton £19 £19 f Ebonite Rod n 2 per Ib. 8/- | 8/- | 
а E (white) .. perton £26 £26 f Sheet » . per lb. 5/- | 5/- | 
а Bleaching powder T +» per ton £5 15 £5 15 50 E. Copper Bars per ton | £66 £66 | 
а Bisulphide of Carbon .. per ton | £15 £15 * | g » Wire (basis price) per Ib. | 8d. 8d. | 
а Вогах T oe ,. рег ton £16 10 £16 10 | . 9 „ Sheet per ton £66 £66 | 
а Benzole (90°, o · . per gal. 7/- 7/- | g » Rod T . per ton £66 | £66 
a — O 90 ^ 3 d .. per gal. 5/6 5/6 n German Bilver Wire per lb. 1/6 | 1/6 eb 
a Copper Sulp hate . .. per ton £19 10 £19 10 h Gutta-percha, fine per 1b. 6/- | 6/- | none obt'le 
a Lead, Nitrate к .. per ton £23 10 £23 10 h India-rubber, Para fine per lb. 8/14 forw’d| br! уба, * 
& „ White Sugar .. per ton £30 10 £30 10 i Iron, C harcoal Sheets . . per ton 1 | T 
a „ Peroxide .. . per ton £27 10 £27 10 i , Pig (Cleveland warrants) per ton rer 16 За, дес, 
a Methylated ses Ae .. per gal. 2/9 2/9 „  Forgings,accordingtosize рег ton From 211 | From #11 e? 
a Reaphiha, Solvent (90 °/„ at i „ Scrap, heavy . per ton 45/- | 45/- 
160° C per gal. 5/6 5/6 i „ Wire galvanised No. 8. per ton £815 | £815 
a Potash, “Bic hromate, in casks. per lb. Bid. Bad. g Lead, English Ingot . per ton £13 5 £13 5 .. 
a + Caustic (75/80 % .. per ton £24 £24 ВК” Sheet . perton | £14 39 £14 5 1/3 dec, 
a у” Bisulphate . per ton £35 £35 1 Mica (uncut slabs 8" ong per lb. 6/6 6/6 os 
a Shellac fa .. per cwt. 65/- 65/- m Manganin Wire No. 28. per lb. 8/- 8/- 
a Sulphate of Magne sia .. .. per ton £4 10 £4 10 g Mercury . per bottle £1 15 | #115 
a Sulphur, Sublimed Flowers .. per ton £6 15 £6 15 o Platinum per oz. £316 |. £816 | 
a na Recovered . per ton £5 15 £5 15 i Steel, Magnet, ‘according to | | 
а ы Lump per ton £55 £55 description ба рег ton From £15 to £40 | 
a Soda, Caustic (white 70 9 у) .. per ton £7 10 £7 10 i Steel, a in bars .. 45 | £58 £58 
а „ Crystals .. .. рег ton £8 £8 g Tin, block . » per ton £85 10 £85 10 
a „ Bichromate, casks .. per lb. 3d. 8d. Q з: Хөц. ". * per lb. 1/3 1/8 | 
n „ wire Nos. 1 to 1 ANEA per lb. 1/4 1/4 | 
j Yarns, Cotton, Single 101b, bundles pr lb. | 62d, 65d. | 
„  Flax,6 or 8 lea.. .. per Ib. зга. Bid. | 
j " Hemp, 8 ply 10 lbs. per Ib. 414 sj. 
3^ a „ Russian, 10 lbs. per lb. 44d, 44d, | 
j » Jute, 180 lbs. rove per ton £12 £12 | 
j Manila, 24 thread .. per ton £79 £29 | 
k Zino, Sheet (Vielle Montagne bud.) p.t. | £29 10 . #29 10 | 
a a Quotations supplied by Messrs. G. Boor & Co. $ Quotations supplied by Messrs. Boling & Lowe. 
b " m » The British Aluminium Co., Ltd j үр E " rer Mis & Co. 
с " А „ Messrs. Thos, Bolton & Sons. k " 1 " н Mo ‚ Limited. 
(3 11 LI а VEU. 
" " n п » ” ” » . 4. Giover ' 
f " н „ ‘The India-Rubber, G.-P., and Teleg. Works Co Ltd ^ " М " „ P. Ormiston & Sons. 
{ " " „ Messrs, James & Shakspeare. 0 А " к „ Johnson. Matthey & Oo., Ltd 
n " " " Jackson & 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


„ TLTOrRTO ImTERCOMMUNICATION IN RatLway Trams” By W. Е. 
Lamapos, Vice-President, Paper read December 15th, 1898. 
Тив firat practical means of communication between the passengers, 


Caris And the driver of a railway train was that established by Mr. 
. Н. Preece, O. B., F. R. S., Past-President, on the London and 


a e e' e" 


RAIL RETURN 
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Fic. 1. 


5 Ruilway in 1864. The agency employed was elec- 
The need for some means of communication between tbe pas- 
sengers and the officials in cbarge of railway trains bad been long 
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felt. The Railway Commissioners, as well as the Board of Trade, 
urged its desirability. Oa two occasions it formed tbe subject of 
inquiry by committees of the House of Commons; and prior to 1866 
no less than three committees, composed of the general managers of 


A^ 


RAIL RETURN 
VAN CoACH VAN 


FIG. S. 


the various railways, had specially considered the subject. In 1865 
the Board of Trade instructed Captain (now Sir Henry) Tyler, then 
one of the inspecting officers for the railway department of the Board 
of Trade, to examime and report upon the question. His report, 
which was issued the same year, was in favour of the establishment 
of “some” means of communication. In 1567 the Board again drew 
attention to the subject; and in 1868 an Act of Parliament made it 
nium s cn all ол to шо e means cf communication 
ween the passen and the в of every train travelling over 
20 miles without 9 те ы i 
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The railway companies themselve« had not been indifferent to the 
need, for, as Mr. Preece, in a рарат ® read by him before the Institu- 
tion of Civil Eagineers in 1866, relates, the London and North- 
Western Riilway bad spent a considerable sum of money in an 
endeavoar to establish an electrical means of communication; while 
experiments had also been conducted, with a like object, on the 
London and 8 »uth-Western Railway. It was not, however, until Mr. 
Preece produced his system in 1864 that a tati, factory ta is for 
effecting the long-felt need was laid down. 

This was rapidly followed, on the S-uth-Hastern 

2 Railway, by Mr. C. V. Walker, one of our first ртегі- 

d dente, who produced that known under his name in 
1866. Varley, about the seme time, established an elec- 
trical form of communication on one or more London 
and North-Western trains. The London and South- 
Western fitted up several trains with Preece’s system, 
and trial trains were aleo fitted with the same system 
on the Midland and London and North-Western. An 
improved mechanical “cord” system was produced 
about the year 1868. This cord is that with which 
every railway traveller is acquainted, and which, pass- 
ing along the eaves of the vehicles, is available from 
the outside, and from cne side only, of the train. 
Eventually, in 1868, the railway companies elected to 
employ the mechanical rather thw the electrical mode 
of communication; and to tbis the Board of Trade ex- 
tended conditional approval. 
| The S»uth-Eastern Company declined to fall ia with 
this decision. Recogoising the advautages which au electri-al means 
possessed over that of tha mechanical cord, they desired to retain it; 
and in this they were suhs:quently ( followed by the London, 
Brighton snd South Coast Railway. Each of these companies have 
now theirentire passenger stock fitted with an electrical 
communicatior, The London and South-Western—a 
company having more trains electrically fitt-d than any 
other company at the time when the “cord” system 
was alopted—presumably found the difficulty cf keep- 
ing together a partially-fitted stock too great, and in 
courses of time abandoned the effort. 

Ia 1872 Captain Tyler reported the working of the 
“cord” system as unsatisfactory, and in the course of 
hie remarks observed. Au electrical apparatus appears, 
on the whole, to offar the bst channe of success.” 
The “ cord” commanication has, however, been retained 
in use on the majority of railways; the only exceptions 
being the two lines previously referred to. The Hall 
and Barnsley (the stock of which was electrically fitted 
at the openiog of the line in 1885), together with a 
portion of the stock of the Chatham and Dover Oom- 

€ pany; the F'arnese, Great Central, and Cambrian lines, 
employ to a certain extent a partial application of the 
vacuum brake. 

In considering the action of the companies so far, we 
have to bear in mind the conditions associated with 
railway trav -lling at the date of the inauguration of the 
“oord " system. That an electrical system afforded the 
railway passenger a more ready means of access there 
coald be no doubt. That the "cord" system could 
pos of little service in case of outrage is equally clear. 

at was the prevention of joutrsge the objsct of the 
communication? It was possibly one reason, but no 
doubt primarily that which was in the minds of people 
was the possibility of some derangement of the train. 
Another for consideration is the fact that the 
magnitude of most of our main line trains bas greatly 
increased. Sach a means of communication might 
possibly serve the purpose for which it was established 
with a moderate number of vehicles, while its utility 

for a much larger number would have to be largely discounted. 

However this may be, the somewhat recent outrage on the London 
and South-Western Railway has not only made it clear that, if this 
means of communication is to provide, as far as the railway com- 

es can, agaiost outrage, the means for operating 
t must be within easy reach of the passenger, but it 

has still farther demonstrated that outrage of the direst 
character does not need the time occupied by a train 
to travel 20 miles in which to accomplish it. 

The whole question has now been brought to a 
climax by the report ? of the departmental committee 
appointed by the Board of Trade in 1897 to consider 
and report upon the subject. Ае is now well known, 
the result of the deliberations of this committee was 
the condemnation of the mechanical cord and the re- 
commendation of an electrical system, accompanied by 
certain suggestions in relation thereto. 

The adoption of an electrical system involves some 
very im t considerations. The question has now 
to be viewed from a vastly different standpoint to that 
from which it has been considered hitherto. It is 
| to be applicable to the entire passenger stock. It is 
desirable 16 should appeal against outrage as well as meet other 
demands. The interchange of railway stock bstween the various 


* Preece, “Oa the Best Means of Communication between the 
Passengers, Gaards, and Drivers of Trains in Motion," Institution 
Civil Engineers, 1866-67. 

t The electrical passenger and guard communication on the 
Brighton line was introduced in 1874, and from that date gradually 
superseded the mechanical cord. 

t Bee Appendix. 
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railway is now a matter of everyday occurrence; conse- 
quently the system to be adopted should have a common basis, and 


the mode of connecting the various vebicles should be absolutel 
uniform. How is this to be accomplished ? 
Ths railway companies have, practically, at this moment an open 
field before them. The total number of passenger traffic vehicles 
belonging to the entire railway service of Great Britain and Ireland 
amounts, exclusive of 18,099 locomotives, to 65,868°—in all, 
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78,967. The total stock of the three companies which have their 
coaches already electrically fitted comprises 5,430 vehicles and 977 
locomotives; so if an entirely new system had to be adopted, 
the number of vehicles which would require modification would, in 
comparison to the whole, not [2 very considerable; and this espe- 
cially so, should the modification of the stock already fitted prove of 
a very simple character. 

I propose to consider the question under the following heads :— 

1. The electrical system. | 

2. Mode of connecting vehicles. 
„FFF. attention of the officials in charge 


1.— TRR ELECTRICAL System. 


Fig. 1 illustrates diagrammatically the system introduced by 
Preece in 1864. I reproduce this because it forms the basis on 
which this form of communication has, in almost all cases, been 
framed; and it, moreover, constitutes the only partie оз which a 
practical form of passenger and guard comm on can be 
established. 

4 is an insulated wire proceeding through the train; B represents 
the rails upon which the train is travelling; c is the engine; d, а, 
guards’ vans; and е, e, е", coaches. Hach of the guards’ 
vans is provided with a bell, battery, and a bell key. The passenger 
vehicles are provided, in each compartment, with a switch, or means 
of joining the two conductors, A and B. The batteries are, as will 
be observed, arranged in l The condition is practically one 
of balanced currents. is in tension, but until the balance is 
disturbed no action sufficient to operate the bells can take place. If 
the switch at c' is closed, we at once form this outlet, and each 
battery finds its circuit, as shown by the arrows. Every bell in the 
train is thereon set ringing, and continues to do so so long as the 
connection at с, or, of course, any other like connection, remains 


good. 

The same occurs when either of the guards desires to signal to the 
otber, or to the driver. By pressing the bell key the two conductors, 
4, B, are joined in precisely the same manner as when connected at с’, 
but the guard who makes the signal, in doing so removes his own bell 
from the circoit. 

Fig. 2 illustrates the arrangement Sangue у Walker. Con- 
siderable modifications have been introduced by Mr. Leonard, Mr. 
C. V. Walker’s successor, but some complication still attaches to it. 
One insulated wire is employed; the rails, as a rule, forming the 
“return,” although, latterly, Mr. Leonard is supplementing the 
rail return by an open wire joined to the rail connections. The 
batteries of the two end vehicles only are in use. They are in 
parallel; bat a three-way switch has to be provided in each van, 
and the guard has to arrange the switch of his van according to the 
position the van occupies in the train. When intermediate between 


* See Appendix, Table I. 


the engine and another guard'e van, it is so placed that his bell may 
ring but that his battery may be out of circuit. 

Fig. 3 represents the Brighton Oompapy'ssystem. It is essentially 
Preece’s. 4 is the insulated wire, в the rail return conductor, and 
€, c, c, c, are short-circuiting or connecting switches. Mr. Houghton, the 
company's electrical engineer, informs me that he also is now form- 
ing, by means of an open wire carried under the frame of the vehicle, 
a metallic return—not independent, but supplementary to the earth 
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or rail connections. It is found that the rail “ return ”-is not reliable, 
especially in very dry weather—a result which might be anticipated. 

The London, Chatham, and Dover have somewhat recently applied 
an electrical form of communication to certain of their trains. The 
system is termed Varloy’s, but it has, at the suggestion of the com- 
pany’s electrical engineer, Mr. Burnham, undergone some modifice- 
tion. The principle now being pursued is shown in fig. 4. Itisin 
рас very similar to that іп use on the South-Hastern. The 

teries of the two end vans are in circuit. The batteries of inter- 
mediate vans are cut out. The system is а two-wire system, both 
wires being insulated. 

It will be observed by the diagram that the guards’ vans are pro- 
vided with three connections, two of which are a to the 
connection batween the van and the locomotive, and that the bell is 
the vau adjoining the engine is in parallel with that on the locomotive. 
This dispenses with a battery on the engine; but in order to ensure 
equal action on the pu of the two bells, it is necessary that the 
resistance of the conductors and instruments should be fairly equal 

The system employed on the Hull and Barnsley is also a two-wite 
system, and the circuit arrangements call for the provision of adjast- 
ing switches in the guards’ vans, in like manner to those employed са 
the South-Eastern and Chatham and Dover. 

Considerable attention has been called to a train fitted up by the 
Great Eastern. The rails are not, in this system, made use of. Ose 
insulated wire passes through the train. The iron tube serving the 
brake is taken advantage of to form a portion of the return circuit, 
which is, consequently, uninsulated. The electrical arrangement is 
shown in fig. 5. The batteries are in parallel. The system is that of 
Preece, with the exception that an open “ return," independent of the 
earth or rails, is provided. 

A train has aleo been fitted by the Midland. The electrical system 
is that represented in fig. 1, with the exception that two insulated 
wires are employed—neither rails nor brake pipe are touched. All 
portions of the electrical system are protected from moisture, so thet 
there may be no leakage. 

(To be continued.) 


THE LIGHTING OF A FIRE STATION. 


THE headquarters of the Metropolitan Fire Brigade have recently 
been lighted with electricity, & installation being put down 
by the National Electric Free Wiring Company ander contract with 
the London County Council. We illustrate below the combined 
engine and dynamo, which was supplied by Messrs. Robioscn and 
Auden, of Wantage. The normal speed of the ine is 300 revol:- 
tions, and it has a cylinder of 94 inches diameter by 8 inches stroke 
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The brake horse-power reached on trial 30, whilst the difference in 
pare between full and halfload suddeniy thrown on and off was 
three revolutions per minute. The dynamo is shunt-wound, 
and is suitable for an output of 100 volts, 140 amperes, with 300 
revolutions, or 140 volts, 160 amperes, with 350 revolutions. The speed 
of the dynamo сап be raised by the speeder lever 50 revolutions, i е, 
from 300 to 350 revolutions, whilst running. At present the lights 
are driven direct from the plant, as there is no battery. A special 
feature of the engine is that it is fitted with the firm's new form of 
expansion governor, ; 
shown in fig. 2. Some 
descriptive notes cf 
this governor will be 


interesting. 

A sbaft, wheel or 
drum governor com- 
prises mechanism con- 
tained in the fly-wheel 
of the engine—or in a 
separate wheel — the 
function of which is 
to increase or decrease 
the eccentricity of tho 
іде valve eccentric as 
the load on the engine 
becomes greater or 
less, thus giving an 
earlier or later "cut- 
off" of the steam 
admitted to the piston, 
and so controlling the 
engine. . 

This form of govern- 
ing is claimed to be 
spplieable to the 
majority of steam 
engines, snd if adop- 
ted om engines which 
are using steam very 
тя ane or 
етп very y 
the Robinson governor 
will effect an enormous 
saving of fuel, in addi- 
tion to ensuring per- 
fect running, minus wear and tear. 
governor has been that of heav 


The most general form of shaft 
fulcrumed weights controlled by 


. Spiral springs—which have a tendency to break or get weak in time 


connected together by a jointed link; similar connections are then 
made from one or both weights to the eccentric, which is hinged to 
the wheel, and which is moved by a link, quadrant or eccentric, 
attached to one of the weights. These heavy weights wear tLeir 


SHAFT GOVERNOR. 


fulcrum pins, which are difficult to lubricate, and the connecting link 
pins or quadrants wear aleo, causing “ back lash” and noise and rapid 
wear, with the result that, in many cases, this form of governor 

of necessity been discarded to save expense, and throttle valva 
governing resorted to. In very many cases the stability of the equi- 
librium of forces at work in the governor cannot be maintained 
without the addition of dashpots, “ friction devices," or locking 
gear,” such as the quadrant attached to one of the weights, which, 


for it 


together with the heavily loaded weight journals or fulcrams, render 
the coefficient of friction in all these governors a constantly varying 
quantity. 

In the Robinson shaft governor, which is naturally adapted for 
being adjusted whilst running, the advantage of being able to speed 
up and down, when desired, is one of the principal features, and 
combined with absence of spiral springs and heavy fulcrumed 
weights, renders it a very satisfactory form of shaft governor. 

In it flat steel blades are made to take the place of spiral springa, 
and in addition to this 
there is the great 
advantage of the joint- 
less parallel motion; 
the spring blades and 
this parallel motion 
making the connec- 
tion with the eccen- 
tric, stretcher, and 
guide plate “ positive,” 
and so far doing away 
with all pin j »iots and 
journals, һе com- 
pletion of this ideal 
mechanical arrange- 
ment has been effected 
by the application 
of weights palling 
directly on the spring 
blades by means of 
wire rope and pulleys, 
This arrangement is 
stated to provide prac- 
tically a frictionless 
locking gear in con- 
stant thrust, and, in 
spite of the pulls and 
thrusts to and fro of 
the eccentric which 
drives the slide valve, 
with its varying resist- 
ances and many posi- 
tions, the stability of 
forces at work in the 
g.vernor cannot be 
upset. 

This simple arrangement shows that, by the application of the 
principle of the reduplication of pulleys, a weight can be enabled to 
pull direct on a spring or springs, without wear to the pin on which 
it is hinged, and with any desired traverse, according to the number 
of pulleys introduced, & very small weight being thus rendered 
capable of controlling very powerful springe. 

Messers. Wilson Hartnell and J. Hardie McLean bave reported upon 
their tests of the governor and its suitability for electric lighting 
engines. 


PROF. ELUIOTT ON ELECTRIC TRACTION. 


[COMMUNICATED ] 


Pror. Et Liorr'e paper at the Cardiff meeting of the Institute of 
Marine Ungineers was largely a brief historical résumé of the pro- 
gress of electrical traction, and is chiefly noteworthy from the hopes of 
its author that the slot system of picking up current is not to bs 
despaired of. He gives the average power for a motor car of 53 
paesengers' capacity at 8 miles per hour a speed, as 6} B.H P., 
tbe weight being 7 tons. With a trailer briogiog up the passengers 
to 99 passengers, the E.H.P. is 84. The current at starting may be 
trebled, which shows the enormous power to start aud speed up as com- 
pared with horses. The present writer does not know if the London 
Southern Tramways Company are kept from electrical working by the 
action of the County Ocuncil, but he bas had oocasion lately to use the 
vshicles of this company, and finds them as slow and aggravatingly 
uncertain as the Chatham and Dover trains. The single line 
system with turnouts is folly, especially with horse traction, 
pute many extra strains on the horses. Tramway 
traction is simply horrible cruelty to animals. There can 
be little doubt that the Southern Tramways Oompany with 
a double line could run an immense traffic and half empty the trains 
of the Ohatham and other lines, which even on fine evenings ran 
regularly half an hour late. Prof. Blliott does not look to the steam 
locomotive being үзе at present, excepting upon that well- 
managed line,” the Metropolitan. We do not, however, endorse Mr. 
Elliott when Le characterises the Cardiff trams as worse than any 
other in the country. They cannot be slower or more inadequate 
than the London services. London, in fact, has, to use a vulgar 
though expressive phrase, fallen over itself in respect to its 
internal communications. The waste of valuable time is 
intolerable. Protests to railway managers are useless, for 
there is no year be d mansger in London who is able to 5 
the business, whether because the problem is insolable, or use 
the ability is lacking we do not вау. Allclasses of society suffer from 
lack of transportation facilities, and all experience is to the effect that 
given facilities the public will use them. English railway managers, 
with a few brilliant exceptions, invariably look on the public as an 
enemy to be fiveced, and are never tired cf inveighing at shareholdera’ 
meetings againet the publ.c. With sach a spirit it is small wonder 
that they take it out of the public by bad servic; to the lose of the 
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shareholders, and the loss to the public of their time. Prof. 


Elliott acknowledges that there are electric locomotives on the 
Baltimore and Ohio railroad of 1.000 НР. esch, yet he thinks it 
hopeful and business-like that the Metropolitan lice are to spend 
£20,0C0 on experiment. We shall soon have the North-Western 
railroad offering а prise for anyone who can briog out a satisfactory 
steam lccomotive, or the Lancashire spinners a prize for a satisfactory 
" self-actor " spinning frame. To spend comparatively small amounts 
on trials of new things is only reasonable caution, but no one 
would dream of experimenting with the use cf bricks for house 
building or of steel for rails. Yet in matters electrical there seems 
. to be some occult influence at work which induces an excessive caution 
which more then borders on the cowardice of ignorance. We think 
when railroad directors doubt the feasibility of electric traction they 
must either be very ill-informed men or badly advised. The muni- 
cipal caution which sends deputations cf non-technical men on 
Continental tours may be understcod, The obj-ct is clear encugb, 
and the rates suffer accordingly; but undertakings supposed to be 
conducted on commercial lines ought not to be saddled with useless 
experiments. T 

There are now working in, or under, London two buried railways 
with electric traction. Both these were carried ont without pre- 
limirary experiment. Because the Metropolitan Railway bas once 
been worked by steam is certainly no exeuse for doubting the elec 
trical method. We сап assure the timid directorate that the elec- 
tricity won't know there has been previous steam traction. Other- 
wise, of course, it might jib a little at the start. ! 


——————Ó—Ó 


PLANNING ELECTRIC LIGHT WORKS. 


- AT the recent Cardiff meeting of the Institute of Marine Engineers, 
Mr. Neville Applebee bad toa ething to say on the general design of 
electric light werke. He cortrasted the high and low pressure systems 
especially with a view to the question of vibration in city limits, and 

erally as to the convenieuces of coal, water, condensation, &c. 

me London companies are now, he said, secking powers to construct 
new w: rks furtber out in order to secure ad vantages they could not have 
on a low pressure system with costly mains. Direct connection and 
high rotative speed meet his views best as regard engines. As 
regard boilers for rapid steaming, he advocates water-tube boilers; 
but be does not explain what he means by rapid steaming, whether 
getting up steam from cold water or making more ateam from boilers 
already at {011 temperature. If the latter he is a trifis incorrect in 
hie theory, and misspprebends the true conditions. Bat many men 
seem to think thst when more steam is wanted from a boiler 
the whole boiler foll of water has to become hotter. 
Of course, the supposition is entirely erroneous. In regard 
to steam piper he is content simply to state the fact 
thet ring mains sre usual, but he does not make any comment on 
them, tboogh apparently fully aware that they require a desl «f 
draining, and must be therefore very wasteful. Why so much money 
nue be spent on duplicate mains is extraordinary. The risk of 


is more than doubled, and a single well constructed steam 


pipe ought to be sufficient. It is not as though electrical men trusted 
to cast-iron pipes or to miserable brazed copper. They demand lap- 
welded iron or steel, or even riveted pipe, aud it is m aliy wasteful to 
duplicate them. For condensing plant we are rather glad to see the 
ejector conderser advocated as requiring no air pump. Where 
suitable as regards water supply, this apparatus ie really far too 
little known. Feed pipes he again refers to as duplicate, and the 
direct-acting pump is condemned asa steam ester. North country 
ractice bas rather been in the direction of double ram pumps for 
iler feeding of the Cameron type; but in the south, where coal is 
dear, the more wasteful direct pump is more used. This is especially 
so where there is also a ring maiu even to the auxiliary plant, a fact 
made note of by the autbor, but very little commented upon, as 
though the practice admitted of no serious question. Some duplica- 
tion of plant is d: sirable and necessary. Не is probably а wise man 
who eff cts some amount of life insurance, but if a man effects every 
kind of insurance which is offered to him he would have precious 
little margin on which to live, and it seems likely that the expendi- 
ture cf so much capital on the excessive duplication of mains and 
other things is only multiplying the chances of breakdown at very 
little advantege in constant ranning. 

This paper of Mr. Applebee's is a type of paper which has sprung 
into existence within comparativaly recent years. They partake 
somewhat of the nature of platitudes. Statements are made that 
such and such a practice is often followed, and во on, with no com- 
ment as to the author's opinion „f the method. They remind one of 
a criticism of Walt Whitaisn'e poetry as consisting largely of inter- 
minable lists of things, and there is somethiog suggestive in Whitman 
of the *hslves of a bush store, just as there is in papers like Mr. 
Applebee's, of a rough stccktaking draft of an electrio light station. 


REVIEWS. 


Gas and Petroleum Engines. By А. G. Euurorr. London: 
Whittaker & Co. 1898. 23. 6d. 
This is a translation from the French of Henry de Graf- 
figny, and is an attempt to efford, without mathemtticg, а 


correct idea of gas and oil engines in theory and practice. 
It should prove a usefal little book for the young student or 
the businers man, in helping him to a primary under tanding 
of the subject; but it is not a general treatire, being, in fact, 
too smull a book for this p Though a few are 
eectional, most of the illustrations are pictorial only. The 
chapter on gas producers is fair, and engines are described 
which ове produoer or poor gas. This will be а very good 
book for the beginner aud for the engineering layman. 


The Theta Phi Diagram. Ву H. A. Соко. 1898. 
The Technical Publishing Company. Manchester. 33. 


This little book, ore of many good manuals published by 
the same publishers, is an attempt to afford clear information 
on the subj ct of entropy and all that is so studionsly obscured 
under the cognomen of two Greek letters, the better to sffright 
the non-mathematical man, who at once shapes his course 
away from them. 

What ie entropy? This question is the one which the 
ordinary man fails to get answered. Our author defires 
entropy as the co-ordinate, with temperature, of energy: i. e., 
it is the length upon a diagram whose height is absolute 
temperature, and whose area is heat units. 

The ordinary diagram has for co-ordinates the vertical 
ones of pressure, the horizontal ones, distance moved, and 
combined—that ia to say, the diagram area, they show work 
done. The entropy diagram, by. ita area, also shows 
work done, bat in beat units. The Өф diagram is not 
drawn by the engine itself; it is plotted from the common 
or garden diagram, for which рр there is taken the mean 
diagram of an experiment and a certain chart, and when thus 
plotted it shows the proportion of heat utilised to heat 
received, ard thus enables a comparison of efficiency to be 


made. | | 

The method of drawing the 0 9 diagrams is explained, and 
the questions of saturation and. superheat are dealt with in 
their bearing on the diagram, and the whole is well illus- 
trated so far as regards the number and intention of the 
illastrations, but very badly. as regards the lettering and 
figuring of them, the type being far too small, the various 
diagrams being apparently reduced from much larger 
drawings by в draughtsman, who did not think to follow 
the proper course of making th» letters and figures so 
Jarge as not to become microscopic when reduced. The 
subject of entropy is one which presents a new mode of 
diagrammatic representation, and will be fonnd confusing to 
those who have not previously made a study of it. But we 
think in this little book that students will be able to arrive at a 
working knowledge of the art, though the author is not 
always very clear, and at times is apt to assume a too ready 
mind in his readers. 


Practical Mechanics. By Sypngy Н. WELLS. London: 


Methuen & Co. 1898. 8з. 6d. 


This is one of & series of elementary text-bcoks of tech- 
nology now appearing under the editorship of Profs. Garnett 
and Wertheimer. The present volume deals with the subject 
of mechanics—class room mechanice—and various ie 
ments are illustrated and their bearing explained, the i 
trations being from actual apparatus as employed at good 
technical institutions, It is rather a terrifying thing to be 
compelled to believe that the principal of every technical 
echool in the country seems to be of opinion he must write a 
book on mechanics, ог the special subject which he teaches, 
for there are already to many books on mechanics that 
it is difficult to know why more sbould be forthcoming. 
However, the present author has succeeded in making а 
on rather novel lines, for he has introduced the subject of 
curves for showing the results of teste, &c., ánd this will 
uudoubtedly be of great value to the student, the plotting 
of very elementary curves being a difficulty to so many. 
Needless to say, we scught the roundal, and lo! we found 
him not, though under the head of unita of force there was 
а hint thet it existed, bat might be shelved from practical 
mechanics. We trust our author marks a departure from 
the common professorial herd of poundals. Professors are 
too apt to seize on old words aud convert them to new uses, 
and then abuse the engineer for using wrong terms We 
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saw lately an engineer’s complaint about the changed mean- 
ing of the word rtrain. At one time it was understood to 
mean whatis now called stress, but now it means deformation 
under stress, and many people consider this to be a strained 
definition. We ought to say a stressed definition. 

We think students will find the book under review very 
plain. It is certainly the best small manual we hsve lately 
seen on its subject. 


The Telephone : Outlines of the Deve'opment of Transmitiers 
and Raceivers. By WiLLIAM J. lloPKiNS. London: 
Longmans, Green & Co. 

In his preface the author says that although written 
rimarily for men engaged in practical work, it was his 
otention that the book should serve also as the basis for а 
lecture course to students. He has noted the absence of a 
work giving a clear and connected explanation of the prin- 
ciples underlying the action and the design of telephone 
transmitters and receivers. He has avoided making a 
descriptive catalogue of instruments, describing only those 


which bave demonstrated their importance by long service 


or which seem to mark step: in the development of modern 
transmitters and receivers. The scope of thé work can 
be very well realised by this summary of the pre- 
face. Тһе acoustic principles and physical action 
are explained together with their transfer into electrio 
energy and re-transfer into acoustic vibrations. The descrip- 
tions of instruments include the Edison carbon telephone, 
Hughes microphone, the Hannings and Blake transmitters. 
Thee are followed by particulars of experimer ta not во 
enerally known, which lead to the description of the “solid 

ck,” stated to have a certainty of action and a power un- 
equalled by апу other transmitter. The work will be found 
of interest to all who desire to acquire information on the 
tubject; but is hardly so complete as might have been 


expected from the author's previous work on telephone lines 


und their properties. 


The Telephone System of the British Post Offre. By T. E. 
HERBERT. London: Page & Pratt, Limited. 

The author of this book, Mr. T. E. Herbert, is one of the 
Postal Telegraph engineers, and from bis position is. of 
course, able to write with knowledge of the subject of which 
he treats. Moreover, as а lecturer and teacher, he would be 
able to appreciuts the way in which to place before students, 
in а comprehensible m»nner, the various matters dealt with. 
Tbe author has evidently taken con- iderable trouble to make 
the book as comprehen-ive and complete as possible. In 
the first portion the general eubject of telephony is con- 
sidered, early forms of instruments being described. In 
Chapter III., which deals with Early Transmitters,” the 
exact object of the “induction coil” is very definitely 
explaincd—in fact, it is the only p'oper description of the 
ваше we have come across, It is rally astonishing how 
very few understand the precise object of this coil, the 
use of which ought, one would think, to be almost obvious. 
In Chapter V. good descriptions are given of Modern 
. these descriptions being sufficiently illus- 
trated. pi | 
It is hardly necessary to go through the book in detail for 
the purpose of criticism ; it appears to thoroughly justify ita 
title of being a description of the telephone system of the 
Post Office, as all details of this system seem to be included. 
The writer does not (for obvious reasons) attempt any criti- 
cism of any points in the system, confining himself excla- 
sively to description, The book is undoubtedly a very useful 
and creditable one, though as regards literary style and 
artistic illustration, there is much room for improvement; 


doubtless, however, as regards the latter, much has to be 


sacrificed in order to enable the work to be brought out at a 
low price. It certainly can be considered to be a very com- 
plete treatise on the subject dealt with. | | 


The Practical Engineers’ Pockst- Book, 1899. Manchester: 
The Technical Pablishing Company. 

Tube tenth year of publication of this very excellent little 

book has arrived. We are pleased to say that the pocket- 

book sustains its reputation as the pocket- book 

for the practical engineer. It has grown to over 400 
ges, an addition of 28 pages having been made upon the 
t years edition, variously distributed throughout the 


in some of the technical schools. 


volume. Though so much larger in capacity, the thickness 
appears every year to be about the same, the paper being of 
peculiarly thin quality gauging about ;i;th of an inch in 
thickness. | a 


Nichelatura, Argentatura, Doratura, Ramatura Metal. 
lizzazione. DELL’ IN d. J. GHERSI. Milan: Ulrico 
Hor pli. J a 

Coloragione в Derorazione det Metali per via Chimira ed 


Elettrica. DELL’ Inc. J. Guzrnsri Milan: Ulrico 
Hoepli. | | 
L'Alluminio. Dott CaBLo. Formentr. Milan: Ulrico 

Hoep'i. 


These three small volumes are recent additions to Hoepli’s 
long ser ies of manuals of technical subjects. The first on 
electroplating contains а good deal of information, but its 
size does not admit of an exhaustive account of the subject. 


It is litt'e more than a sketch. The second, on the colonr- 


ing end bronzing of metals, d«uls with a less familiar 
subject, and one that is receiving a gocd deal of attention 
This book is also very 
small, but contains a large number of receipta for producing 
different surfaces and patinas. The third volume, on alumi- 
nium, is a very short popular account of the history of the 
knowledge and production of the metal, and its modern pro- 
duction by electricity. It is not a very serious work. 


A Middle Algebra. Based on the Algebra of Radhak- 
rishnan. By WiLLIAM Вк1сов, M. A., F.C. S., F R A. S., 
and G. H. Bryan, S.D, ЕЕ З, London: W. B. Olive, 
University Correspondence College Prers. | 


The Tutorial Algebra. Based on the Algebra of Radhak- 
rishnan. Part 1I. Advanced course. The ваше authors 
and publisbers. | | 
These algebras are founded on the work of an Indian pro- 

fessor, but with considerable additions and modifications to suit 

the demands of English students. The first of them contains 


the part of algebra intermediate between the elementary and 


advanced stages, starting from surds and indices, and going 


on to series, logaritb ms, and permutations and combinations, 


The second contains a reprint of the matter of the first with 


twelve additional chapters on the binomial theorem, the 
- . theory of functions, series, and determinants. 


It is uniform 
in atyle and binding with the “ Middle Algebra,” and with the 
„Elementary Álgcbza" that we reviewed some months ago. 


The excellence of Prof. Radl.akrishnsn's work is attributed in 


the preface to an intelligent digest ion of the best English autho- 
rities, particularly De Morgan, Cufford, and Obrystul; und 


the editors consider that his trestment of the tubj-ct pro- 


vides a foundation for в better t xt-book of the subj«ct for 
their particular purpose than has been produced by any 
English mathematician. Certainly the explapations and 
tr. atment are very clear, and the usual paradoxes and diffi- 
cu ties are extremely well treat-d. The manipulation of ratios 
tending to z-ro or infinite values, the interpretation of negative 
and fractional indices, the solutions of problems in maxima 


and minima, and the discussion of equations leading to solu- 


tions inapplicable to the problems to be rolved, at which we 
looked as being standing difficulties for students, seem to us 
thoroughly well done. Both books contain a large amount of 
matter for their size, the problems being very numerous, and 


are well got ор. They are excellent numbers of a very useful 


series of educational works. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NRW PATENTS.—1868. 


Compiled expressly for this journal by W. P. THompson & Co, 
Electrica] Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


25,592. “ An improved fusible cut-out for electric circnite." Е. W. 
Heaton and H. Surrg. Dated December 5th. 

25,632. “ Improvements in electric arc lamps.” J. B. BLAOEWBLL 
and W. A. CHARLES. Dated December 6th. | 

25.657. Improved electrical signalling devices for railways.” 
L. Jacon, Dated December Ath, | 


25,667. “Improvements in electrical resistance 'coils.",: S. W. 
Соттвівв. Dated December 6th. 

25,670. “ Improvements in electrical induction apparatus. T.C. 
KiwBAIDE. Dated December 6th.  (Complete.) 
. 25,710. “Improvements in dynamos.” J. E. ForLER. Dated 
Deoember 6th. (Complete.) 

. 25,734. “Improvements in secondary batteries." W. SCHLOTHAUBR 
aid A. E. PaEECE. Dated December 6th. 


25,746. “Improved means for electrically heating ovens, hot 
chambers, rooms, and the like.“ Е. Cunisty and L. Е. Снвівту,. 
Dated December 6th. 


25,747. "Improvements in or connected with incandescent elec- 
tric lamps.“ J. W.Swan. Dated December 6. 

25,764. “Improvements in devices for making and breaking sur- 
face contact on electrical tramways.” W. F. Stamp. Dated Decem- 
ber 6*h. 

25,863. “Improvements in and in connection with radiating 
axles for electrically propelled railway or tramway cars.’ EIEMENS 
Bros. & Co, Limrrrp. (Siemens & Halsko Aktien Gesellschaft, 
Germany) Dated December 7th. (Complete) | 

25,877. Improvements in or relating to contact devices for elec- 
tric igniters cf explcsion engines." A. J. Воот (Socié'é Nouvelle 
des E«tablissements Decauville Aine, France.) Dated December 7th. 

25 895. “ Improvements in and relating to electric switch or key 
lampholders or sockete.“ P. G. Еввотт and Уквїтув, LIMITED. 
Dat d December 8th. 

25895. “Improv ments in connecticn with electric lampholders 
А аг P. G. Еввотт and VzRiTs8, І1мітер. Dated Decem- 

8th. 

25.955. Improved dynamometer or weiztiog machine." W. Р. 
Tompson. (Н. S. Elworthy, Russia.) Dated December 8th. 

25,961. ' Improvements in insulator brackets for electric con- 
ductors.” О, PxrLLESsz. Dated December 8th. i | 


26,014. “ Improved electric stop motion for drawing frames." 
J. McQusEX and D. Banken. Dated December 9th. 

26020. “ Improvements in and relating to electrical switches.” 
Н. W. Сох. Dated December 9:h. 


26.026 ^" Improvements іп and relating to electric batteries." W. 
G. Heys. (S. Silberberg, United States.) Dated December 9th. 
(Complete.) 


26,033. “ Improvements in connectors for electrical cables or 
wires.” H. W. MirLLBB, W. Товуву, and G. C. Wzstom. Dated 
December 9th. 

26(38. “New or improved means for electrically operating 
clocks.” W. B. Buss, T. W. Lecam and J. TABBAB. Dated 
December 9th. 

26,067. “A new or improved holder for electric glow lamps." 
Н. C. Govan and C, Е. Рвостов. Dated December 97h. (Complete.) 

26,068. ''Improvements in electrical glow lamp fittings." SIEMENS 
Bros. & Co. Ілмттвр. (Siemens & Halske Aktien Gesellschaft, 
Germany.) Dated December 95h. (Complete) 

26,073. " Improvements in or connected with the arrangement of 
conductors for transmitting electrical energy from a generating 
station upon land toa movable structure in water.” A. F. Hrs. 
Dated December 9th. 

26,074. "Improvements in or connected with electric motors." 
A. F. HI LS. Dated December 9th. 

26,092. “ Ап improved mode of winding for the armatures of 
паз andelcc:ric motors." A. C. G. Cummine. Dated December 

26.116. “Improvements in and relating to galvanic batteries.” 
W. d. Heys. (S. Silberberg, United States.) Dated December 10 h. 
(Complete ) 

26,186. "An improved electrical measuring instrument.“ K. 
І=нмеВв. Dated December 10th. (Comjlete.) 

26,145. “Improvements in continuous current dynamos, motore, 
and motor dynamos.” A. O. BERRY. Dated December 10th. 

26,153. "Improvements ia and in connection with telephonic 
microphone apparatus for electric signalling." Bremens Bros. & Co, 
Liwrrep. (Siemens & Hal ke Aktien Gesellschaft, Germany.) 
Dated December 10th. (Complete.) 

26,164. “ A resistance switch for electric motors.“ C. B. OALLOW 
and J. Eck. Dated December 10th. 


ABSTRACTS OF PUBLISHED SPECIFICATION, 


Copies of any of these Specifications may be obtained of Meters. W. P. 
Тномрвон & Oo., 322, High Holborn, W. C., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1897. 


9,442. “Improvements in pressing electric accumulator plates and 
other plastic articles.“ R. R. von Вевкв and J. RzNaxkn. Dated 
April 13th, 1897. Relates to apparatus for mculding electric accu- 
mulator plates and other plastic articles. The mould is built op of a 
number of interchangeable sections held in а plate by wedges; it is 
covered by a plate secured to the bedding plate by screws or other- 
wise. The plastic material supplied through the pouring hole is 
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forced by a piston through the openings between the mould sections. 
To ensure that the material may pass through all the at the 
same speed, the larger openings are contracted outwardly and the 
smaller openings expanded. 2 claims. 


9,456. Improvements in eecondary batteries.“ J. Н. MoLzax 
and C. D. Burner. Dated April 13tb, 1897. The negative plate 
consists of a sheet of lead havicg through it a number of holes, each 
with a funnel-shaped moutb, at one end the months of adjacent tubes 
being situated on opposite sides of the plate. The positive plate con- 
sists of a thick sheet of lead with holes on each side, which do not 
pass completely through the plate, and the said holes may alternate 
with ca^h other, or be co-axial. 3 claims. 


12,957. “Improvements in transforming alternating into con- 
tinuous electric currents or vice versa.” А. MULLER and Н. Topon. 
Dated May 25th, 1897. Relates to means fcr converting alternating 
into direct currente, and vice versa, for charging secondary batteries, &c. 
In converting an alternating current from a generator, a commutator 
is driven synchroncus]y by a motor, and to prevent sparking at the 
contacts a polarisation battery is switched in for the period when the 
tension of the current is below that of the secondary battery. The 
commutator carries a number of conticts connected with rings on 
which the brushes rub connected with the battery. Between these 
contacts connected with the polarisation battery, the brushes are 
connected to the generator. The apparatus may be used for convert- 
ing continuous into alternating currents by supplying a continuous 
current from a battery or other source, and rotating the commutator 
by a suitable motor. Similarly, it is stated, polyphase current may 
be converted, and vice ver. 1 claim. 


1898. 
9,340. “Improvements in electric safety fases or cut-outs.” 
Veritrys, Ілмітер, snd L. J. Stare. Dated April 22nd, 


1898. This invention provides a method of preventing an electric 
arc, while dispensing with tha necessity of immersing the terminals 
vander oil. This ів done by means of a fuse fixed to the terminals and 
mounted on an insulating frame or the switchboard itself. The fuse 
wire is passed through a vessel containing oil or, in some cases, only 
air. When the wire fuses this vessel moves by the action of gravity, 
and in eo doing causes the loose end of the fase to be drawn into the 
vessel or under the surface of the oil, and the arc is thus quickly 
interrapted, the motion of the fuse being twice the rate at which the 
vessel moves. 6 claims. 


10,487. "Improvements relating to cut-outs and switches for 
electric motors and  otber electrical apparatus.” А com- 
munication from H. H. CurLER. Dated May 6th, 1898. The 
main object of this invention is to provide an automatic 
cut-out combined with a device for introdaciog a time element into 
its operation, so that the circuit will be opened or interrupted only 
after the flow of an abnormal current for a predetermined period of 
time. 12 claims. 


13,308. Ап electro-thermic incubator.” A. E. GmmviLLE. Dated 
Jane 14th, 1898. This relates to a means of supplying heated moist 
air to an incubator, and consists of a superposed water tray, upon 
the under side of which an electrical resistance coil is provided, so 
that heat is radiated and water evaporated while the circulation of 
air is permitted. 4 claims. 


13,735. "Improvements in primary batteries." W. RowBOTHAM. 
Dated June 3rd, 1898. Rates to batteries of the kind described in 
specification No. 2,378, A.D. 1897, in which the separate cell; are 
arranged in steps and the liquids circulate through them from the 
uppermost to the lowes“. The positive electrode may be iron and 
the liquid in c.ntact with it is water, and the cock of the water 
cistern is connected with a switch in such a manner that when the 
switch is cperated to break the battery circuit the cock is opened 
and a stream of water flows through the battery so as to prevent 
local action on open circuit. 1 claim. 


13,895. " Method of redacing the energy of magnetisation of 
electrical traut formers when the output is small.“ Srmwexs Bacs. 
AND Co, LrLxrrED. Dated June 2204, 1698. This invention is for 
effecting the reduction of the energy of magnetitation in polyphase 
current, by connecting the primary and secondary circuits respec- 
tively by means cf mesh form connections when the load is consider- 
PR and by means of star form connections when the load is small 

claim. 


15,976. " Improvemeuts in electric arc lampa.” W. C. Jonsson 
and A. WINDERLICH. Dated July 21at, 1898. This relates to sn 
arrangement of regulating the mechanism of an electric are lamp. 
The upper carbon is held in a split tube, which is free to more 
within an enclosing tube. This enclosing tube is at its lower end 
somewhat loosely attached to a piston, in which is formed a conical 
seating for several rings arranged in slots in the bosa of the piston. 
The upper end of the tube is attached to a pair of chains, which pas 
over pulleys and are attached to the corea of two solenoids, these 
cores being connected together by a cross bead, through the middle 
of which the tube passes. In attaching the chains to the ccres 
springs are interposed to as to avcid vibration of the feeding 
mechanism. From the base of the lamp frame a tube projects 
upwards to form a stop for the rings. 1 claim. 


17,821. "Improvements in or connected with secondary batteries." 
Е. Kina. Dated September 24th, 1895.  R»la'es to a secondary | 
battery element plate, having a number of perforations extending 
through the grid and finished plate. The perforations may have conical 
or parallel sides, and in the finished plate are unoccupied by active 
material or material to be rendered active. $ claims. 
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‘THE ENGINEER BRANCH- OF: THE 
ROYAL NAVY. | 


Wz have received a pamphlet, dated November, 1898, which 
purports to set forth some of the grievances of the Engineer 
Officers of the Royal Navy. The chief complaint seems to be that 
in а service where authority should accompany responsibility, 
the responsible officers of the engine room have not anthority 
over their own men, but must appeal to Officers of the 
Line. Then, in a service where rank is shown by the 
uniform a man has to wear, the uniform of the engineer is 
an inferior one, and generally it is held that there is long 
standing dissatisfaction in all ranks, and it is plainly hinted 
that the paucity of the staff would lead to probable 
disaster in time of action. Now this is not as it should 
be. . If the engineers of the Navy are dissatis- 
fied let them ай be summarily discharged, or let 
these grievances be set right. We cannot afford that the 
navy should be manned by discontented men, and. any cause 
for dissatisfaction onght to beremoved. Pay is alleged to be 
insufficient, and rank to be unfairly below that of deck 
officers. Yet it cannot be doubted that the men below deok 
are іп the most hazardous place, and are likewise out of sight 
of all which makes a post of hazard also а post of interest 
during a fight. We should like to know that the grievances 

of the navy will be made right, and we should also like 
to feel that there are competent men in the navy. It may 


' be urged that the subject we are discussing is more fitted for 


the Admiralty Gazette, but when we consider the manifold 
uses to which electricity has been turned for almost every 
purpore on board ship, we feel that naval engineers have 
а special claim upon our sympathies. With the pamphlet, 
which, by the way, bears no imprint and no names or 
signatures, is also sent a report on the personnel of .the 
United States navy, detailing somewhat similar e 
the pay being complained of as inadequate. 

No doubt much, if not all, of thetrouble with both navies 
is due to the rapid change from sail to steam, which has 
ended in making a machine of the battleship, and has made 
the engineer really of first importance. Engineers could 
fight a ship—they really do fight the ship. The layman 
might well ask why there should be any deck officers 
at. all for the old days of boarding are gone probably 
for ever. To tbe engineers below no doubt the deck 
officers’ special privilege is to be either killed off hand 
or live to be covered with fame and glory, while the 
engineer remains below either to be parboiled or otherwise 
brought to an unpleasant and inglorious end or to survive 
and get to port to be dragged, as it were, in the triumphal 
procession of the line officers. 

We draw attention to the pamphlet becanse, as good 
citizens, we want to see the navy efficient and well manned. 
We don’t like the discussion to turn too much on gold lace or 
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distinctions of cloth in the uniform, but people not in the 


services probably do not realise the intensity with which 
uniformed people look upon millinery, which is the 
outward and visible sign of rank and standing in the 
services, | 

We believe that the Line are inolined to despise the 
engineer. Why they should do so is not very clear. 
Admiral Lord Nelson himself could sail a ship, and was 
au fait with all the means and appliances of propulsion in 
his day, and had he lived to-day would, no doubt, have pro- 
perly valued the propelling business of the modern ship. A 
little steam would have saved him many a weary wait in port. 
Too much importance cannot be attached to the engine 
department of a modern navy and the multiplicity of details 
which is included in the term. The country should see to it 
that if anything is wrong it may at once be set right. 


The Blast Furnace W have received а copy of a paper read 
assSourceot by Mr. Horace Allen before the South 
sel Staffordshire Institute of Iron and Stee] 
Works Managers, upon the Thwaite-Gardner system of 
utilising blast furnaoe waste gas. Mr. Allen, who is an 
experienced metallurgical chemist, goes very thoroughly into 
the question of the chemical reactions in the blast furnace, 
and shows that in no furnaces is the gas outpnt во poor that 
it will not burn satisfactorily in the gas engine. This is a 
fact which places the blast furnace ahead of the ordinary gas 
producer, which can readily be во neglected as to produce a 
gas too poor to use in ап engine. He shows the exceedingly 
uniform composition of the gas, and its constant thermal E - 
tial which renders it a safe gas for large oylinders a large 
power units, the variable nature of other gases being a great 
hindrance to their use in very large engines, It is pointed out 


that one cubic foot of blast furnace gas representa 22,872 - 


foot-pounds of work. Yet this gas is being thrown away in 
large volumes, and even where “utilised” under steam boilers 
it does not develop one-fourth the power it will develop in 
the gas engine. The system is at work already at two 
English ironworks, and others are preparing for it, but Mr. 
Thwaite has just completed a plant at Berge-Borbeo, in 
Germany, for the manufacture of calcium carbide. The gas 
engine by Hartley and Petyt is of 180 LH.P. The gas oon- 
tains about 81 per cent. of CO, and the engine will run on about 
100 cubic feet per I.H.P.-hour, which is equivalent to about 
1°8 Ibs. of coke charged into the furnace, a result which is re- 
markable, seeing that the furnace is making iron as usual. It 
simply proves that the heat utilised in metallurgy is small, and 
that practically the whole of the fuel is sent to waste, and this 
immense volume of gas is ready to be utilised to drive tram- 
ways, pump mines, haul boats, or light cities, It is remark- 
able that no blast furnace men joined in the discussion on 
Mr. Allen’s paper, and it would appear that the technical 
knowledge of many of our ironworks managers is insufficient 
for them to realise the subject. The pioneer in the matter 
is Mr. James Riley, who put down the first Thwaite plant 
at Wishaw, but Mr. Riley always has been head and 
shoulders above the bulk of the ironmasters, and 
led them in other economies, such as ammonia 
recovery. It appears that the Germans have gone into 
the matter very fully, boldly setting up a large engine and a 
carbide furnace. If Germany is going to use all her blast 
furnace gas and save so much of the fuel now used for power 
purposes, we fear that our iron masters, who are now standing 
supine, will discover they have made a mistake in not seizing 
promptly on so obvious and large an economy. 


he gives the resulta of some 55 which be 


recently conducted, and the conolusions which he has been 
able to draw from them. If a 

employed in a mixture of ferrous and 
reaction i 


expression 


centration of these ions. ) 
т = А + 00575 log с,/с,, and the value of 4 sp e 
obtained directly by making с, = сз, or by calculation 

the E.M.F. at any concentration, and the values so obtained 
from the E.M.F. of a number of very different mixtures 
agreed very closely and corresponded with an equilibrium 
ratio k = 104100575 — 10750, whioh is, hence, the ratio of 
the numbers of ferrous and ferric ions when the solution is 
in equilibrium with the normal electrode. (Complete or 
eq dissociation of the two ion salts is assumed in the 
calculation.) y dia: addition of potassium chloride, the 
value of & was diminished, the mean value obtained being 
10775, In neutral solutions, the potential was found to 
considerably with dilution, but was not the case in aci 
solutions or solutions containing potassium chloride. Solu- 
tions in a normal sodium nitrate solution gave values almost 
identical ‘with those in pure water, so i 
and ferric nitrate are equally dissociated. In the case of 
mixtures of ferric and ferrous sul the value 
of k was found to be 1055, so that at equal 
concentrations ferric sulphate gives fewer ferrio ions 
than the chloride. Experiments with chromous and 
chromic compounds, and with manganous and manganic 
compounds, gave no quantitative results, as constant values 
could not be obtained. The Van’t Hoff expression em 

for the ion chain waz, however, found to be at least quali- 
tatively correct. Addition of fluorine ions in all cases raises 
the reduction ntial, and this effect was further examined. 
The conductivity of mixtures of ion salts with sodium 
fluoride is less than the sum of the conductivities of the 
constituenta, the difference being greatest with ferric com- 
poraa, a Mri case also E ari hands ei irs 
errio salts, therefore, y form complex com 

with the sodium fluoride, a view further supported by 
freezing point determinations. By the addition of sodium 
fluoride to the mixed ion salts the E.M.F. falls greatly ; 
thus, in the case of a mixture of N/10 ferrous and ferric 
salts the addition of an equal volume of 8 N/10 solution of 
sodium fluoride caused the E. M. F. to become negative, or 
decreased the concentration of the ferrio ions to 10 of its 
former amount. A white salt is also precipitated by the 
fluoride, and the composition was found to be Na, Fe F, + 
J Н, O. This was proved to be a complex salt in which the 
Iron is nt in the anion, as by electrolysis the percentage 
of iron increased at the anode and decreased at the cathode. 
It is 5 that the reduction of the E. M. F. by addi- 
tion of sodium fluoride is due to the formation, not only 


ad the slightly dissociated ferrio fluoride, but also of this 
Kalt. | 


i The 1 of E M Mes * pops 
dest is а paper es in 

nn. Phys. Chem. (LI, 65, 629, on this subject, in which 
he describes some interesting experiments. Ап electro- 
magnet with armature serves as contact breaker to the 
current from two Daniell cells, and between the terminals of 
the coil of the magnet an gr e cell with gold or plati- 
num electrodes is introduced, ith this arrangement the 
metal can be dissolved in hydrochlorio, nitric, or sulphuric 
acid, or in potassium or sodium hydroxide. The metals 
always dissolve from the electrode, which is the anode to the 
battery current. The solution is, however, in some way 
assisted by the current from the magnet, as neither a 
constant or intermittent current from the battery alone is 
capable of effecting solution. . : 
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A MECHANICAL SURFACE CONTACT 
SYSTEM. 


THERE has been abundant aotivity displayed in devising 
surface contact systems. They are divided into two classes, 
one relying on magnetic devices, and the other on mechanical 
apparatus. Some of the former have been reviewed in these 
columns; we now purpose to set forth the principal features 
of a mechanical surface contact system which some 
interest. It is one invented by Mr. Herbert Allen and Mr. 
Oliver Peard, and primarily depende upon the wheel of a 
tramcar depressing the end of а pivoted lever, which raises, 
through the medium of а rod, a surface contact placed in a 
= л as to the ye of the ir ae pa et ig 
then gri and supported by a ial form of collecting 
device carried under the car; immediately the vebicle has 
passed, the contact drops back into its seat, which is flush 
with the roadway. The contact, on engaging with the col- 
lecting device, is still further raised by means of the collector, 
and it is only when the contact is so raised, that it becomes 
alive. This is claimed to be an important safety factor. 
A clearer indication of the system is given in fig. 1. 


с is the end of the pivoted lever placed in the groove of the 
rail; upon being depressed it the lever arm, c', which 
pushes upwards the spindle, d, on the summit of this being 
contact plate, e. But the depression of с acoomplishes more 
than merely pushing up the contact above the street level. 
It will be seen that the spindle, d, carries a projecting arm, 
indicated by 4,.and upon the subsequent raising of the con- 
tact by the collector, this comes into contact with copper 
brushes, у, which are in nent connection with the 
feeders. It should be mentioned that the operation of d is 
against the tension of a spring, k, so that when the contact, 
gs been released by the car, it is pulled sharply back into 
seating. | | 
It is hardly ne to give minute details of the way 
in which the various parts of the box are insulated. Fig. 2 


demonstrates how the contact is held by the car collectors 
during the over the stad; e simply resta upon 
plates o, o, thus giving effective connection between the car 
and the mains. | 

The inventors claim that it is impossible for the lever to 
be operated by any other means than the car wheel. In the 


firs& place, no other vehicle could ibly operate in the 
groove of the rail, and, in the second place, it would need a 
considerable weight to actuate the mechanism; certainly it 
could not be done by a person using a stiok or similar means. 

Another, and, perhaps, more important claim is, that in 
the event of anything going wrong with the simple mechanism 
of the bor, the whole of the inside is so arranged and 
attached to the lid as to permit of its being removed and 
replaced by a new interior, if need be, in the course of a 
few minutes. We need hardly point out that, unlike some 
other systems, this one permits of the car running in either 
direction, as one box is not dependent on another for its 
actuation. 

The inventors inform us that, after making carefal esti- 
mates, they are of the opinion that their contact system could 


. be laid down at a less cost than that of a first class trolley 


line. | 

This appears to us to be rather optimistic, but there is no 
doubt that a simple **bóx," such as this, could be constructed 
for a very low figure, and although there isa certain amount 
of work on the rails, which would no doubt be done in the 
shops, the expense of forming a good foundation in the centre 
of the track is obviated. — 

We are unable to say how this system works, as there is 
no trial track down at present, but, as a very well-known 
firm have taken the patent up, we shall hope to do во at some 
future date. "EP 


TE 5 - i 


ELECTRICAL CANAL TRACTION. 


E E | IV. : . 
Wiru accumulators the traffic should not exceed 2 to 2j 


million tons. Below this the cost diminishes more rapidly 


than the cost of overhead lines, and especially the oost per 


‘ton kilometre is less. Accumulators are the more advan- 


iageous as the headway of the boats becomes longer. The 
cost of a fors “barge” is for towing 2,200 franca, 
and for propulsion 3,600 francs. Though not referred to in 
the paper under review, we might here allude to the Thwaite- 
Oawley electrical system. This consists of a rigid system of 
channel or Z-bars carried by poste along the banks of a canal 
at а height of 9 or 10 feet, On or аыл this rail system 
run the motoni which need 0 weig He 300 Ibs. for a 
barge of 100 tons at 2} miles per hour, the necessary 
adhesion being obtained by allowing the weight of the motor 
to overhang the wheels which are pressed against the rails by 
the leverage of such overhanging weight. 

As there are two seta of rails the on the near side 
are hauled by motors on the under set of rails, and thoee on 
the far side by the upper motor. There is thus no difficulty 
in boats passing—a difficulty which wastes a deal of time in 
horse traction or any system of haulage from the bank 


. Surface. It is estimated that the ton mile cost will be *032d. 


railways of Lancashire seem very anxious to secure branch 
connecting lines to points along its banks. In France, 
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Holland, Belgium and America, the canal policy has never 
been allowed to slacken, and if canals will succeed in Hol- 
land and America, where they are frozen up every winter, 
how much more should they succeed in England, where 
traffic should be greater and freezing ар is а comparatively 
rare incident, that the ice boat can usually deal with to the 
extent of getting traffic through, even in really severe 
weather for England. The present encumbered state of our 
railroads would be eased by good canals. | 

We have before us, as we write, the letter of an English 
railway manager, in which he complains that the line is so 
congested with traffic that punctuality of certain trains is 
an impossibility. One would expect such a congested line 
to pay dividends, but it seems to be a fatality with our lines 
that though overloaded with traffic at the highest ton-mile 
charges in the world they cannot pay dividends. 

Resuming, however, it would appear that for mechanical 
traction on canals to succeed there should be some system 
which will deal with barges as they now exist, and bank 
haulage seems well adapted for the purpose and free from a 
good deal of the troubles of the sunk chain. As regards the 
use of tugs much depends-on the possibility of keeping up 
the banks in good condition to withstand wash. The power 
to transmit electricity long distances affords a chance for 
electrical systems to be worked from distant stations. 
It should not be impossible to make arrangements for 
supplies of power from towns along a canal, so affording 
day loads for costly half-worked plant. Mr. Thwaite proposes 
to employ blast furnace gas power to generate electricity in the 
trials of his system, and this enormous fund of now wasted 
energy could be drawn upon all over the country to furnish 

canal haulage. A great point in barge haulage is the 
steadiness of the resistance to be overcome, which enables 
machinery of a given power to be worked at or near its 
economical Joad. In every sense canal haulage seems to be 
pecaliarly suitable for electrical systems, even for accamu- 
lators, the poses required being pax но, small, Though 
во many of our canal overbridges are small, we think, as a 
rule, they will be available for the passing of a motor without 
alteration, though the rails would require to be brought low, 
and it might be impossible for two motors to pass when 
under a bridge, though this need not be considered as 
likely to happen frequently. Опе would require to be 
checked for a second or two, while the other proceeded. 
Canal haulage by horse-power is а cruel practice and puts 
horses to а good deal of unnecessary suffering. It is also 
out of date, and may be partiy фо; к for the ruin of the 
canals, which was begun by the policy of the railroads. 


ELECTROLYTIC CORROSION. 


Two recent surveys of the electrical condition of pipes and 
other metallic structures buried in the ground in the neigh- 
bourhood of electrical street railways, serve to direct attention 
to the very serious, if not alarming, consequences which may 
sometimes result from the unrestricted use of the ground 
return over considerable periods. 

One of these surveys has been carried ont in the borough 
of Manhattan by Mr. A. A. Knudson, who has given the 

result of his investigations in a paper read before the 
American Institute of Electrical Engineers, New York, 
October 26th, 1898.* The ether has been carried out at 
Dayton, Ohio, by Mr. Harold P. Brown, who read a paper 
on the subject before the American Society of Municipal 
Improvement, at Washington, October 28th, 1898.1 

From Mr. Knudson's paper we take a few of the more 
important results and conclusions, In the first place it is 
important to note that his testa have shown that an open 
conduit system, or one in which an insulated metallic return 
is used, effectually confines the current to the conductors pro- 
vided for it. For this reason, he says, it is preferable to the 
ordinary ground, especially in large cities where the space 
below the streets is so largely occupied with lines of iron 
pipes, more or less subject to electrolytic corrosion. 

Differences of potential between the rails, and gas and 


* See also Western Electrician, November 5th, 1898, p. 254. 
t Bee also Street Railway Review, p. 817, 1898. 


water pipes, were measured at numerous points all over the 
area surveyed, The distribution of potential in the network 
of pipes was found to be extremely erratic, no doubt owing 
to the superimposed effecta of several electric railways in the 
same neighbourhood. In a straight line of electric railway 
with a power station at one end we expect to find the pipes 
to be positive to the rails for some distance from the station. 
Then the potential difference changes sign and the pipes 
remain negative to the rails right out to the terminus. Mr. 
Knudson, however, found frequent reversals of the E. M. F. 
between pipes and rails along a short section of track. 

The corrosive effect of the leakage currents on the rails 
themselves may not be of so much importance as the destruc- 
tion of gas and water pipes, since rails can be more easily 
replaced. But that the former is by no means a négligible 
quantity we learn from the following interceting test 
described in Mr. Knudson's paper. About a year ago he 
measured the difference of potential between the pipes and 
the rails at a terminus of one of the lines, and found that it 
amounted to 10 volts, the rails being positive to the pipes. 
A few days before reading his paper ne again visited this 
locality, and found workmen engaged in removing the rails. 
Seizing this opportunity for estimuting the amount of corro- 
sion of the rails, he took an impression on paper of the exact 
size and shape of the end of one of the four rails, the ends 
of the other rails being in just about the same condition. 
Fig. 1 exhibits the difference in size and shape of the rail 
when new and when in its present condition. The irregular 
carved line in the plan and the thick black line in the end 
section, showing the reduced form of the rail placed inside 
the original outlines. It is evident that a large amount of 
metal has been removed from the rails by electrolysis. The 
original size of the rails was furnished by the compeny 
supplying the rails, they being about 70 lbs. to the yard. 
Furthermore, the bottom sides of all these rails were cut by 
the current down to knife edges for several feet back from 
the ends. The edges were irregular in shape and somewhat 


jagged in appzarance. 


ACTUAL SIZE BOTTOM OF RAIL WHEN NEW 
» 


ACTUAL SIZE BOTTOM OF 
RAIL WHEN TAKEN UF 


Another feature of interest was the condition of the cross 
bars or tie rods which keep the rails in position. These 
which were originally 1} inches wide by 3 inch thick, were 
nearly all so eaten away that the middle pr was missing, 
the ends protruding from the rails at from 6 inches to 12 
inches. 

One of the most important, and possibly alarming dis- 
coveries made by Mr. Knudson in the course of his survey, 
was the existence of a current flowing from the attachments 
of the cables of the Brooklyn suspension bridge to earth. 
The ends of the main cables of this bridge are connected 
by screw couplings to heavy steel bars or links which pass 
down with a graceful curve through solid stone masonry to 
the anchor plates, to which they are secured by heavy steel 
bolts passing through eyes at the ends. The anchor plates, 
somewhat oblong in shape, consist each of a single plate of 
cast-iron weighing 23 tons. | | 

These anchor plates being thus in metallic connection with 
the main structure of the bridge, it was sufficient to connect 
one terminal of the galvanometer anywhere to this struoture. 


— чаа 
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The other terminal of the galvanometer required a good con- 
nection to earth in the neighbourhood of the attachment 
being tested. This was found in the cable of the cable 
railway. Tests made at both ends of the bridge showed that 
а current was flowing from the cable attachments to earth 
at both ends; the difference of potential amounting in some 
cases to 21 volts. Now this voltage has been shown to be 
quite sufficient to cause electrolytic corrosion, if other 
conditions are favourable. The presence of dampness and 
decomposable salts, such as chloride of sodium and carbonate 
of ко the ground surrounding the metal 1 which the 
current is flowing is y co to be a necessary 
condition of electrolytic corrosion. If this is so, there 
appears to be little risk of dangerous corrosion of the 
anch of the Brooklyn Bridge, for these anchors are 
mimi jr by & mass of stone and concrete, which the 
engineers consider would effectually exclude damp, and 
which contain no electrolyte such as would favour electro- 


lysis. 

If this is so, so much the better for the safety of the 
bridge ; but we are inclined to think that a transfer of metal 
from anchors to the stone or concrete might take place in 


Dayton, Ohio, is a oity with a population of about 90,000 
inhabitants, and еее fully 80 miles of electric roads. 
Electrically considered, it is divided into four parts by 
various rivers which meet and flow throngh it. Practically 
90 per cent. of the entire current from the business portion 
of the city crosses a river on one 12-inch and one 10-inch 
water pipe, one 8-inch gas pipe, and one 10-inch nataral gas 
pipe. The two main power houses are about a quarter mile 
apart on the weat side of the Miami river. A third, but 
smaller power house, is on the east side of the river. Two 
other roads have their terminals in Dayton, but their power 
houses are elsewhere. On the map, fig. 2, the numbers 
marked + show the pipe positive to the rail, and those 
marked — show the pipe negative to the rail. 

Fifteen excavations were made, and the measurements 
repeated on the pipes themselves. These excavations are 
marked on the map with a square. A careful examination 
was made of the physical condition of the pipe and 
chemical analyses were made of samples of soil, and the 
metals of pipes and incrustations upon them. 

The electrical tests showed that the pipes, in the business 
part of the city, one and a half to two miles from their 


without the most favourable conditions 
tendency to 


the course of years, 
being present. The electric current has a 
carry metallic ions across breaks in the continuity of the con- 
ductor by processes which are not etrictly included under 
electrolysis. We have, for instance, the transference of 
carbon particles across the electric arc, and the well-known 
phenomena of electric osmose, We should not be surprised 
to learn that a metallic deposit would be found on the stone 
and concrete opposite the anchors of the bridge, if they 
should be examined some тар hence. It is at least а 
uestion on which it would be dangerous to dogmatise, on 
eoretical grounds, or even upon the present state of our 
imental knowledge. 
he survey carried ont by Mr. Harold P. Brown is one of 
the most important contributions that has been made to our 
experimental knowledge of this vital defeot in the practioal 
working of eleciric railways. The investigations were made 
in a thoroughly scientific manner; tests of Р.П. between 
rails and pipes being made over the whole area, and pipes 
affected by corrosion being tested by chemical analysis and 
by the mechanical testing machine to determine their Joss of 
strength. 


power houses were positive to the rails, and therefore subject 
to electrolytic corrosion. The highest readings in this part 
of the city were 43 volts. Near the pore house on the west 
side of the river, the pipes were 9 volts positive to the rails, 
and the danger district extended about three-quarters of a 
mile to the west. It was at onoe noticed that the danger 
district was oe, large, and this was verified by the 
records of the Water Board, which showed a large number of 
service pipe renewals. 

Cast-iron pipes are not usually considered susceptible to 
electrolytic corrosion, but Mr. Brown found that this was not 
so in Dayton. The tar coating on the pipes appeared to be 
Do protection whatever, and the surface of the pipe in the 
danger district was found to be changed to a soft black 
material resembling graphite, and easily cut with a knife. 
Tbis material is such an excellent conductor that instead of 
checking it tends to increase the action by reducing the 
resistanoe of the path through which the current must flow 
in order to reach the rail. Moreover, the stones and peebles 
near the pipes are actually electroplated with the metal of 
the pipe, whether iron or lead. This condition has not, as 
far as Mr. Brown knows, ever before been reported. 
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To make certain that the corrosion observed was really due 


to electrolysis, a section was cut from a pipe in the danger 


area (Fifth Street), and a section from a similar pipe in 
exactly the same kind of soil, in a part of the city (Logan 
Street) where there was absolutely no trace of an electrical 
current. The Logan Street pipe had been put down 24 years 
ago, while the Fifth Street pipe had been put down 10 years 
ago, and had been exposed for four years to electrolysis. . 
The chemical se of. the two pipes were nearly iden- 
tical, and were as follows:— > | 
| | Fifth Street pipe. 


^ a Logan Street pipe. 
Phosphorus ^... .. 789 per cent. 800 per cent. 
Sulphur...  .. .  '073 percent. 057 per cent. 
Bilion ... . ..'  ... 2'270 percent. 2:500 percent. 
Iron ies ‘es not det. . mot det. 
Oarbon graphitic . 9498 percent. 2:88 per cent. 


The samples of the incrustation of the Fifth Street pipe 
analysed as follows :— | 


Phosphorus ... 1:821 per cent. 
Sulphur none. 

Silioon i nee 985 not det. 

Iron ... soi m 880 A .. 93°43 per cent. 
Oarbon combined and carbon graphitic ... 7:12 per cent. 


This analysis showed that the peroentage of iron was 
greatly diminished, while the percentage of carbon was more 
than doubled. 

Careful investigation showed that the carbon was merely 
the amount originaly in the. pipe, the carbon being 
left, while a large portion of the iron had been carried away. 

The chemical anulysis of the soil showed that the solvent 
was produced electrically from carbonate of sodium and 
chloride of sodium in the soil. Neither of these by itself, 
in the small proportion shown by the analysis, would injure 
а cast-iron pipe covered with tar, though, as is well known, a 
strong solution of chloride of sodiam (common salt) will 
rust wrought-iron. | 

But the presence of even 0°01 per cent. reduces the elec- 
trical resistance of the iron and the passage of the. current 
decomposes those salts and forms hydrochloric acid, which 
dissolves the metals, 

Having thus determined the cause of the trouble, it 
remained to fix its extent. Fifteen excavations were made 
in different parta of the city to determine how much electrical 
pressure is required to seriously injare the cast-iron. A 
pressure of 3 volts and less.is found to cause a graphitic 
coating not exceeding =); inch in depth. The iron seems 
to be uninjured. From 8 to 4} volts the thickness of the 
layer is increased in a ratio depending upon length of time 
during which the pipe has been exposed. | 
. . То determine what tage of mechanical injury has 

been sustained by the pipes, it was intended to compare the 


hydrostatic pressures required to rupture the Logan Street 


and the Fifth Street pipes, but defecta in the apparatus 
ашр des prevented a fair test. 


800 ibs. pressure. Test bars were cut from the best portions 
of both pipes and broken on a Riehle testing machine. The 
average transverge strength of the Logan Street pipe was 
1,800 Ibs. per square inch, as against 1,085 to the other. 
The tensile strengths were respectively 16,000 and 11,425 
lbs., and the deflections were 0°25 and 020 inch. Four 
years of electrolysis had robbed the Fifth Street pipe of 
about 80 per cent. of its transverse strength and about 45 


per cent. of its tensile strength and had caused it to leak at 


150 lbs. pressure. 


Tests of the resistance of the rail joints of the Dayton line | 


showed that electrically the 
rails no current at all flowed. — . 

Mr. Brown winds up his able report by recommendations 
for the reduction of the danger’ area. 
use of wooden instead of metal pipes, or the intercalation of 
wooden sections in the lines of metal piping. In the danger 
area he would connect the sections between the wooden pi 
by pilot wires to the central office, where tests could at any 
time be made. If any of the metallic sections were found 
to be still positive, these should be further sub-divided by 
sections of wooden pipe. 

These reports show that electrolytic corrosion in overhead 


were extremely bad; in some 


he Fifth Street pipe at 150 Ibs. pressure leaked through 
the corroded spots, while the other pipe was able to stand 


mon method of 


. tbe engine would run away directly this 


He recommends the 


electric railways with ground returns may, in the course of a 
few years, do very serious damage to piping or other under- 
ground metallic structures, even with P. Ds. between pipes 


and rails as low as 2 to 3 volta. But the remedy is in the 


hands of the electrical engineer. With a comparatively 
small number of insulated return cables, it is quite Bars 
to keep the voltage between rails and ground less than the 
dangerous amount. It is only through the indifference or 
carelessness of the authorities that such damage to neigh- 


. bouring property is permitted. 


STEAM ENGINE GOVERNORS.” 


By JOHN DAVIDSON. К 


(Continued from page 891.) | 
In automatic expansion engines, where the governor has to drive 
the cylinder steam distribution valve, the friction, &c., to be over- 
come is often very considerable, and powerful shaft governors have 
to be used, so that this friction and weight of valve, &c., cannot 
have a disturbing effect of any note upon the governing of the 


engine. 

As the engine valve really becomes part of the governing mechan- 
ism in this case it should receive the first attention. In designing а 
throttle goveraor, no one would think of putting an unbalanced slide 
valve with a great pressure of steam behind it, to throttle the steam, 
an arrangement which would require an enormously powerful 
governor to move it, and work in any hie d satisfactorily, but would 
fit it with an almost frictionless valve, & small governor will do 
the work with ease. | 

So ought i$ to be as near as is practical with the shaft governor. 
The valve should be made as free as possible, consistent with the 


gned, a much less powerf 
shaft governor can be used, and yet have sufficient of po 


too heavy, and the governors being expected to move valves against 


. ridiculous pressures. 


two types of governing, I will put 5 a few 
anism is 


When the throttle governor is applied to an engine the most com- 

it isto combine the governing mechanism 

ther and drive the revolving portion by a belt, А 
from the engine shaft. By this arrangement 


desired speed by auitably WE the 
y small governor can be used. This makes 
& very compact governor gear, but in all cases where a belt or 
горе, &., is used, а safety gear ahould be provided, in case of the 
t breaking, to shut off the throttle valve, LB otherwise means 
occur | 
A few well-known and simple makes of this type of governor 
are the Acme, Proall, and the Pi ; D 
Fig. 4 shows a sectional view of Lindley's patent Acme governor, 
Me:srs. Browett, Lindley & Co., Limited, having kindly supplied 
me with a drawing of the same. As will be seen, the weights, w, in 


and valve 
gearing, or 
governor can be run at 


gearing, and a comparati 


J ĩ ͥUñ;ĩ⁊?0;10 mm a 8 
* Paper read before the Salford Science Students’ Association at 
the Royal Technical Institute, Salford. 
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cast on it to receive the 1 on the hts, these weights, &с., 
revolving on a steel tube, h the „ 
throttle valve spindle. As the speed increases the weights fly out, 
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eine ыо and they draw the crosshead, reais 


through the ; L, thus closing the valve and 

A very handy arrangement is also fitted to these 
governors, so that can be varied considerably, even 
while the engine is . Pivoted at рів a T- ‚опе which 
is forked, working in a ve on the valve other two 


speed to a nicety anywhere within about 15 
makes m 


throttle valve, the makers of this governor being Мм (MG DUET 
and Bons, of Manchester, to whom I am indebted for 


| ways for regulating fitted to Oorliss, Meyer, Ryder, 


and all kinds of releasing gears, as well as for throttle governors, as 

shown in the figure, which I will now describe. | 

A isa flange to the or stand, having a sleeve, B, in 

which is fitted the hollow sp с. At the of this nL guns pan, 
two bell 


suitable holder to the spindle, 
As the weights fiy ont, the 
valve spindle, which closes the 


The three governors jast described are suitable for both slow or . 
quick revolution en but a very arrangement and a more 
эю endi n revolution engines, is to fix the weights, &c., to 
по салаан o 
verning mechanism being cou e throttle valve, w 
diced lose to the linder, by & link and rod. An 
adopted by most o the principal builders of quick 
revolution engines, when throttle governing is used. 


AN IMPERIAL CABLE SERVICE. 


0 by the Nimes correspondent we 
eam 
It is now announced on authority that the Dominion has offered 
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to contribute an equal share with the ori pera Government of the 
cost of the construction of the Pacific cable, the joint obligation not 
to exceed five-ninths of the whole cost. The Australasian colonics 
have undertaken to contribute the balance.” 

From this it will be seen that it now lies solely with the Home 
Government to take action. 

The following is the text of a letter tothe Right Honourable Joseph 
Ohamberlain on the subject of a State-owned system of submarine 
cables which has been written by Sir Sandford Fleming, and which 
we reproduce in full as published in the Toronto Globe :— 


OTTAWA, October 28th, 1898. 


The Right Honourable Joseph Chamberlain, Secretary of State for 


the Colonies :— 
_Bir,—I had the honour, on December 28th of last year, to address 
Sir Wilfrid Laurier respecting the proposal to establish a State-owned 


Pacific cable. OCircumstances have since arisen which impel me to 


ask permission to address you on the subject of a State-owned system 
of cables for the British Empire. | 

The paper which follows discusses the subject on its merite. I 
venture to think tbat the arguments adduced make it clear that such 
a service is extremely desirable, and is fast becoming a necessity. The 
kalt ang is an essential ally of commerce, and is indispensable to the 
full and satisfactory тора of trade and shipping. The trans- 
Pacific steamship lines which have been established are heavily 
handicapped by the absence of any direct means of telegraphy 
between tbe ports with which trade is carried on. The Pacific 
cable would serve the purposes of trade between Australasia and 
Oanada, but these countries are debarred from establishing inde- 
pendent telegraphic connection with Hong Kong, the terminal port 
of one of the steamship lines. Under an agreement dated October 
28th, 1893, the Eastern Extension Telegraph Company strengthened 
its monopoly by having Canada and the southern Colonies tele- 
graphically excluded from Hong Kong and forbidden to lay or assist 
in laying any new cable to that port fora period which does not exnire 
until 20 years from the present date. 

There remains only one way of gaining telegraphic connection 
with Hong Kong freed from exacting charges, and that is through 
the Home Government. In granting to the Eastern Extension Com- 
pany exclusive privileges, Lord Ripon, then Colonial Secretary, 
reserved to Her Majesty's Government the option to take possession 
of the cable between Singapore, Labuan and Hong Kong by giving 12 
months’ notice and paying the company £300,000. | 

My letter of December to Bir Wilfrid Laurier (copy enclosed) 
seta forth the position and the attitude to Canada and the Australasian 
colonies of the Eastern Extension Telegraph Company. The pro- 
posal submitted in the following paper would undoubtedly interfere 
with the rich monopoly which that company enjoys, and, to some 
extent and for some time, diminish its profits; but I venture to hold 
that no private company, however rich and influential, should be 
allowed to stand inthe way when Te Imperial interests are at stake. 
It must be borne in mind, too, telegraphy is one of the most 
astonishing results of science, and that the facilities which it offers, 
if not shackled by hindrances, may be rendered of greater and greater 
value to the human race. 

_The advantages of cable connections and low charges increase with 
distance in an accelerating ratio. It is impossible, therefore, to set 
a limit to the commercial, social and political benefits which would 
result to the empire from a State-controlled cable service reaching 
every British possession. In the following remarks I have pointed 
out that the Pacific cable, established as now. proposed, will prove to 
be the key to such a service, and practically its forerunner. | 

I have the honour to be, sir, your obedient servant, 


BANDFOBRD FLEMING. 


EMPIBB CABLE SERVICE. 


Following is the paper above referred to:—The action recently 
taken in London in adopting the principle of cheap Imperial pore 
suggests that the time has arrived when the expediency of establish- 
ing a complete telegraph cable system throughout the empire may be 
ae dus 0 s ap 218 advantages which will inevitably 

ollow option of a versal penny postage ap to be 
Santis | recognised, and I venture to think the public mind will be 
prepared to entertain favourably another proposal not less important. 
It is not necessary in the least to und ue cheap or detract 
from its immense importance in order to show that a cheap telegraph 
service on a comprehensive scale is easily attainable, and that it would 
prove an effective means of speedy communication for an empire such 
as ours. 


The transmission of letters have always been a function of the 


Government ; indeed, it has been wisely held throughout the civilised 
world that the postal service should be controlled by the State. The 
electric telegraph is a comparatively mcdern introduction. In the 
mother country private companies were the first to establish lines of 
telegraph, but in 1868 it was found to be in the public interest to 
have them taken over by the State and placed under the Post Office 
Department. 

A Committee of Inquiry had reported to Parliament: —“ That the 
telegraph service as managed by the companies, (1) maintained 
excessive charges; (2) occasioned frequent and vexatious delays in 
the transmission of messages, and inaccuracies in sending them; (3) 
left a large number of important towns and districts wholly unpro- 
vided for; and (4) placed special difficulties in the way of that 
newspaper press which bad in the interests of the public a claim, so 
just and so obvious, to special facilities.” The transfer was effected 
in 1870. Obanges and improvements were immediately: made; the 
teicgreph service, previously confined to lines connecting great cities 
where business was most lucrative, was extended to many towns and 


districts previously neglected, and, notwithstanding the fact that the 
charges on messages were greatly reduced, the business developed to 
such an extent that the receipts progressively increased. Before the 
transfer it cost about 6s. to send an side d message from London 
to Scotland or Ireland. The rate was осей to ls.,and subse- 
quently to 6d. (the rate at present charged), and for that sum a 
telegram can be sent from any one station to any other station 
within the limits of the United Kingdom, without regard to 
distance. 

It was early discovered by every country in Europe that so efficient 
в servant to trade and commerce, so important an aid to the State 
itself, should become a national institution. France, Austria, Prussia, 
Russia, Sardinia, Italy, Spain, Portugal, and Belgium each established 
a State telegraph system, and, as in Great Britain, experience bas 
shown that they have done this, not only with advantage to the 
various administrative necessities, but with benefit to the public at 


uch being the unanimous conclusion, is not the атрос се of Ње 
principle of State ownership on а larger scale than hitherto attempted 
a fit subject for inquiry? Is it not desirable and expedient that the 
whole British Empire should have a State-controlled cable system ? 


INEVITABLE DEVELOPMENT. 


The conditions of the empire are totelly different to what they 
were some years back. When Her Majesty ascended the throne 
there was not a single mile of electric telegraph anywhere. There 
was not an iron sbip of any class afloat, and mail steamships were 
practically unknown. From that period the conditions have been 
continually changing, and the process of growth and mehr rt 
still goes on. True, change has met with resistance from individuals 
and compen and classes; but resist it who may, the law of develop- 
ment follows its steady course, and continually makes demands on 
science and skill to meet the ever-changing conditions. We are living 
in an age of transformation ; the spirit of discovery and enterprise, of 
invention and achievement, has extended and d the British 
Empire, from the small islands on the coast of Europe to new terri- 
tories, continental in extent, in both hemispheres. The development 
of the mercantile marine has carried the flag of our country over 
every mile of sea to meridians far distant from the mother land. In 
these distant territoriea communities bave established themselves 
under the protection of that flag. They have drawn riches from the 
forest, the soil, and the mine. They have caused noble cities to 
spring up, rivalling in the splendour of their streets and buildings 
the finert cities of the old world. These young nations, full of hope 
and vigour, have made progress in every direction; they are imbued 
with lofty aspirations, and their most ardent desire is to give their 
energy and strength to the building up of a greater British Empire 
on the firm foundation of common interest and common sentiment. 

At an earlier iod in the world's history it would have been 
difficult to conceive the possibility of any lasting political union 
between countries so widely separated by intervening seas. The 
problem is, however, being solved, not by old methods, but by the 
application of wise principles of government, aided in a wonderful 
way by the highest resources of modern science. Steam has made the 

ting oceans no longer barriers, but rather the medium of union. 
Electricity has furnished the means by which the British people in 
sll parts of the globe may exchange thought as freely as those within 
speaking distance. These twin agencies of civilisation are prognan 
with stupendous possibilities...Already the one, as the prime or in 
sea carriage, bas rendered univ penny ible. The 
other has made it equally possible to bring the British le, 80 
widely sundered geographically, witbin the same neighbour tele- 
graphically. 

| ` Penny PosrAGE. 


Imperial penny postage will have far-reaching consequences; it is 
undoubtedly a great onward movement in the career of civilisation, 
and in the development of wider national sympathy and sentiment. 
But great as ате the benefits to follow the adop on of nniversal cheap 
postage, the first result, and not the least, will be to make plain that 
& postal service, however cheap and comprehensive, is in itself 
insufficent for the increasing daily needs of the now widely distributed 
British les. It will be seen that in addition to ап ocean penny 
postal service, the circumstances of our world-empire demand a 
MD e cable service, extending to every poesession of Her 
ajesty. 

e carriage of letters at any known speed consumes time, and the 
length of time consumed depends on the distance traversed. The 
telegraph, on the other hand, praetically annihilates space, and in 
this one respect has immeasurably the advantage over the ordinary 
postal service, especially in the case of correspondents who are 
separated by the greatest distances. 

We can as yet but faintly appreciate the extent to which the telegraph 
may be employed, because its use heretofore has been restricted on long- 
distance messages by almost prohibitory charges. If messages can be 
exchanged between places not far apart, let us say between London 
and Edinburgh, or Toronto and Montreal, the gain in time by the use 
of the telegraph is inconsiderable. But if the points of connection 
be far separated, such as London and Melbourne, or Ottawa and 
Cape Town, the comparison between a postal and ph service 
brings out the distinct value of the latter. In the case last mentioned, 
while it would require the lapse of eight or ten weeks to obtain an 
answer toa letter by post, if the telegraph be employed a reply may 
be returned next day or even the same day. Кз, 

Existing long-distance cables are little used by the general public; 
it may be said not at all except in emergencies. They are used in 
connection with commerce, the growing needs of which demand 
more and more the employment of the telegraph, but owing to the 
bigh charges exacted its use is limited to business which d suffer 
by delay. These cables are in the hands of private companies striving 


- - 
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commerce is 
texed and pment retarded. Were the cables owned by 
the State, large profits would not be the main object, and pes as 
in the case of the landlines of the United Kingdom, it would be 
possible to reduce charges so as to remove restrictions on trade, and 
bring the service within reach of many now debarred from using it. 


(To bs continued.) 
D 


POWER CONSUMPTION IN ELECTRIC 
RAILROADING. 


Тнв Americans have satisfactorily solved the question of power pro-. 


vision fer electric ears. We have not done so yet. Therefore no 
excuse need be offered for = attentien to а paper by Mr. Dcdd, 
read at Cleveland, О. Mr. Dodd recalls his surprise when, 10 years 
ago, he saw a oar fitted with two 90-H.P. motors. The power seemed 

er beyend the size and speed of the car to a man aecustomed. 
to 2-horse cars. The difference is dne to two or three facts. Iu the 


ves are heavy. 
than two 25-H.P. motors per car, while double and irra pay 25, x 


to show that the ulpment was not 
after all greater than required by the ordinary laws of mecbanios 
The one thing to know was the actual train This is 


the acceleration, 
loss of time, and because rapid acceleration really pro у 
resistance depends tw di gh оточ 
п о conditions: the state t an 
of the axle b 


high and too low for low speeds, as is also Wellington. 
author's formula, proposed, is (18 + 02 v) в + (7 + 02 v) т, where 
v in miles per hour, s is the weight of engine or motor 


velocity in miles per hour. The force per ton of 2,000 lbs. is equal 
tbe Fx 9 
P 


being that of the Chicago, Burlington an 
for an 11-саг train. Next comes the 
velocity in 52 seconds, while two electric cars show about 20 miles 
velocity in 90 seconds. ' 
The bighest limit of acceleration ought to be comfortable to 
if made smoothly, and Mr. Dcdd bas himself noted stops 
of a leration of 475 lbs. per ton without discomfort—a near 
a to the maximum limit—but motor men assure him they can 
from 50 miles velocity in 450 feet which implies 365 lbe. per 
ton. Не concludes that adhesion alone limits the rapidity of 
acceleration if managers are willing to pay for the power. 
The vulgar atatement that an electric car is a better hill climber 
than a steam car is traversed by the asserticn that when steam 
engineers put 8,000 Н.Р, to a train of 800 tons the difference will be 


very opposite. А steam locomotive is a very 
proper machine for high speeds and long journeys with few stops, for 


ое does not allow a lower limit 


it is merely necessary to overoome running resistance. Electricity is 
suited to frequent stoppages, and must V 
the train momentum almost as soon as all the acceleration 
has been put in 
power which furnishes acceleration can also do heavy haulage on 


show 90 miles hour Ву the author's formula this gives a hori- 
rontal effort of 264 Ibs. or 22 lbs. per ton, which represents 14 Н P. 
At 75 per cent. efficiency the trolley iaput is 18:8 H.P., or 14 kw. = 
500 volts x 38 amperes. | 

An ordinary double truck interurban car weighs 16 tons without 
motors; these weigh 3,000 lbs. With passengers the total weight is, 
вау, 20 tons. They run at 28 miles on a level; thie works ont at 
23'4 lbs. per ton, or 472 Ibs. total, = 35 НР. With 82 per cent. 
efficiency for their large motors, this is 43 H.P. or 32 kw. trolley 
input = 500 volts x 63 amperes, or 32 amperes per motor. The 
maximum acceleration on the Akron, B:dford, and Cleveland line 
was 1°25 miles per hour every second = 114:5 lbs. per ton, or a trac- 
tion of 2,3CO lbs. for the 20-ton esr. The speed at this pull was 
18 miles per hour on the curve diagram. The motors were thus 
giving 110 H.P. At 80 per cent. efficiency this gives 138 H.P. = 
103 kw., which at 500 volts represents 206 amperes of starting 
current, 


The new Lorain and Cleveland line has cars estimated at 22 tons. 
They attain speeds of 35 to 45 miles per hour and even 50 miles. 


is being 
v = DO. This is 81 НР. ог 100 Н.Р. at the input. The voltage is 
ө 


speed increa the 
crease. The ¢ffort is 254 Н.Р. or 317 H.P. of input at the motor. 


This represents a current of 430 am It is concluded that the 
apparently heavy eqaipment is for to the regular running 
requirements, and the power is jast such as is called for by the 
mechanical conditions to be filled. | 


This paper really represents the condition of affairs in America in. 


regard to electric traction, and it is thus deserving of attention. If 


our electrical trams are to make these speeds they will need to be 


En equipped, and we think that the single line and passing 


soul 
sing places it is difficult to imagine. 


pes 
The deterrent efforts of the London County Council prove that 


body to be possessed of very little appreciation of the necessities of 
e against 


bd po on TS ie аруа orim the public that horso cars 
should still be run in suburban Londan. We do not, of ed 


advocate the speeds found possible on some of the wide roads 
American suburbs, but we do advocate something that will get over 
the slow башы and poor acceleration of horses, and the waste of 


time due to the long stoppages at the bye passes. Rapid acceleration, 
would in itself be an immente gain. It is 


to the maximum $ 
pitiable to see the industries of the land choked by the ignorance of 


deputation abroad to observe if steam locomotion is possible as to 
send abroad for electrical information, when America alone has as 
many miles of electrically operated lines as there are miles of steam 
lines in England. | { 


AUTOMATIC BOILER FEEDING. 


Warrma to the Scientific American, Mr. E. d. Wateon diseuses the 
automatio feeding of water-tube boilers. In a certain water-tube 
boiler having 500 square feet of heating surface, the water contents 
are about 600 Iba. At only 6 lbs. of evaporation square foot, 
this would be wholly dissipated in 15 minutes, w a very short 
time would suffice to dangerously lower the water level. 


If, therefore, automatic feeding is to become the rale, the feed: 


apparatus must be such as to preserve the water level constant while 
the boiler is at work, and cease to feed when the boiler ceases 
to give steam. : Yet it is contended automatic feed is essential 
to this type of boiler. A really reliable automatic feed is by no 
means ple or easy to devise. Obviously, it should be what 
its name implies—automatic. Yet we think no antomatic 
boiler feed should be without the strictest attention, and it would 
appear a reasonabie that there should be a recording instru- 
ment on which the of & battery button should record a mark, 
and the water attendant should beobliged to produce thisevidence that 
he was во many times in the hour actually awake and attending at a 
point close to the water gauges. The Weir feed pump is said to be 


wasteful in steam, but very reliable, and it is used for marine pur- 


poses, not because it is wastefal, but in spite of that defect. Now 
all automatic feed devices must be so. reliable that this quality will 
cover every other sin. In the Belleville boiler the feed is regulated 
by a float device, which opens the feed regulating valve when the 
water level falls against the resistance of a spring, which closes the 
valve as the float rises. In this device, if the spring bı 
boiler is merely overfed. Similarly, if the float were to spring а leak, 
the feed would be in exoess. 
D 


|, Also grades are necessarily steeper, and that 


breaks, the 


970 
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Thus two defects which might occur would not promote danger. 
The reverse mode of action would introduce two dangers. fhe 


an туна 5 proper place uris SHIT ihe without any supervision 
ex such as is necessary to supply regular small deficiency 
Yarrow takes steam for his feed pump from near the water line, and 
the feed pump works at the usual rate o long as this pi 

water, but if 


reduce the riaks and troubles with feed apparatus very considerably. 
None of these appliances are referred to by Mr. Watson, yet we 
believe all are reasonably satisfactory, especially on the above closed 
system possible with surface condensation. 


THE END OF THE HORSE. 


L’ Energie Electrique quotes Ч 
the end of the horse." TFT 


to justify his expression, that there were two ends to a jackass, and 


The statement was on the strength of the res 
recent automobile trials in France. Oar contem 


„ Whereas the steam and petroleu 
vehicles took om fresh su , and all along the route were visible 
vehicles filling up supplies. Thé tests in question were made on 
October 6th and 12th. There were three routes of about 40, 45 and 
67 kilometres repectively ; the first waa the most easy, the second 
was the hardest with heavy gradients. The third route was long and 
difficult. The route seems to have been chosen to the advantage of 
steam vehicles, the ients coming in at the end of the 
Our contemporary devotes several columns to these trials w were 
made upon vehicles of commercial type, such as are empl 
Parisian houses of business, and resemble somewhat a windowless 
omnibus. They have evidently obtained a good foothold in Paris, 
and it can hardly be doubted that they have arrived at such a pitch 
of perfection that a steady improvement and development may now 


be expected. 

The Jenatsy van bad a ba of 1,360 k. in 44 elements. 
The front wheels carried 1,610 k., the back wheels 2,540 k., in work- 
ing order. The empty vehicle weighed, with the driver, 3,090, and 
the load was 1,060, giving a total of 4,150 k. as above divided. 

Last year, L'Energie Electrique estimated that 120 watt-hours of 
energy were necessary per ton kilometre. This had come 
down to 100 watt-hours in June last, and it was now estimated as 
only about 85 on the route Versailles and St. Germain at a speed of 
123 kilometres. In the long descents, as to the bridge of Suresnes, 
over 50 е of the energy spent on this section was recuperated, 
so that the actual expenditure was as low as 30 watt-hours per ton 


ET 


ilometre. 

The conclusions of our contemporary are all in favour of the elec- 
tric vehicle for large towns or for sach work as that of a country 
doctor where there is a convenient charging station, which, as a rule, 
will be available at no great distance. Electrical works will find in 
these vehicles а new source of income. 


THE INSTITUTION OF ELEOTHRIOAL . 
ENGINEERS. 


THE meeting of the Institution of Electrical Engineers on 
Thursday, the 22nd inst., was devoted to what is popularly 
known as * wireless кера . Mr. Evershed's paper on 
*'Telegraphy by Magnetic nd 
ing, but the author followed Dr. Lodge's example, and gave 
а кш of his paper without attempting to read it in 
detail. He stated that the ста question was that of 
cost, and this resolved itself into a consideration of the 
power taken to work the receiving devices; only a limited 
amount of power was obtainable, and the indicator must 
respond to minute power magnitudes. He referred to the 
calculations he had made with regard to communication 
with the lightships round the coast of Kent, and to the 
experiments which followed; afterwards proceeding to dis- 
cuss absorption by earth and sea water, and the apparatus, 
circuit, transmitters, and receivers which had been suggested 
or employed. 

Mr. Preece resumed the discussion; but in addition to his 


uction was down for read- 


verbal communication, had put on record a condensed 
account of his experimental work in the form of another 
paper, with the title of * ZEtherio Telegraphy.” He thought 
many would be astonished to find that so much work had 
been voluntarily and cheerfully done. The earlier apparatus 
of 1892 was cumbrous, but this objection bad been over- 
come, and the battery now used consisted of 15 dry cells. 
The apparatus had been evolved by simple plodding experi- 
ment, The system was made practical by the calling appa- 
ratus of Mr. Evershed. The system was now as simple, 
practical, and cheap, and also as effective, as any form of 
telegraphic apparatus that exists. It has ony used 
between Lavernock and Flatholm, because nobody has asked 
for it anywhere else. р 

He correoted the impression that Mr. Stevenson had done 
experimental work in the North of Scotland, and stated that 
no attempts were actually made to communicate with Muckle 
Flugga, the most northernly of the Shetland Isles, but he 
had arranged for a demonstration near Edinburgh to prove 
to Mr. Stevenson that the ideas suggested by the latter 
gentleman were erroneous. He thought that a good man 
of the facta” now brought forward would require a g 
deal of modification. 

Prof. Fleming stated that the communications opered up 
many points for discussion of an interesting character. 
Omitting such systems as were only suggestions, and those 
which did not really fall within space telegraphy at all, he 
gave two divisions into which practical methods fall, (a) the 
closed coil system, ¢.7., Preece and Lodge, which might be 
regarded as embodying an air core alternating current trans- 
former ; and (5) the Marconi and others using a detector of 
the Branl type, $.6., а discontinuous conductor. The view 
he took of the long wires employed with coherer systems was 
that they integrated the electric force into E. M. F., which 
breaks down the non-conductivity of the coherer. He then 
showed by experiment that it is not necessary to “tune the 
wings,” and that resonance did not come in, but that the 
relative position of sender and receiver is important. 

Prof. Fleming then proceeded to describe some experi- 
ments at University College and in Regent's Park on the 
& tion of water and function of the earth as a conductor 
in such systems. The waves were uced at comparatively 
long intervals, like *twanging a fiddle-string once a week. 
The open coil system wants a new transmitter to do to the 
ether what a steam whistle does to the air. No doubt then 
we shall see Board of Trade regulations for the use of the 
ether. He tersely described so-called wireless telegraphy as 
not wireless, but only telegraphy with leas wire than we are 
generally accustomed to. 

General Webber reminded the Institution that in 1882 
Mr. Willoughby Smith forecasted what might be done, in 
directions since rendered prolific, when describing Dolbear's 
new telephone, and it seemed to the speaker that what was 
then said formed the starting point of modern work. 

ee Могу са n e сесад і La arn ~ 
undergone, and argu everything depended upon 
question, Do Maxwell's. p pore а piy ? He cited works 
of Prof. J. J. Thomson, Hertz, Oliver Heaviside, and 
concluded an elaborate defence by stating that if his equa- 
tions had to go, Maxwell's equations have to go also ; if these 
are not true, where are the equations to be substituted for 


? 

Sir Henry Mance suggested that instead of making and 
breaking the tone of the signal might be altered, and from 
the alteration in note the message might be tranamitted 
letter by letter. | 

Another speaker considered that sound might be trans- 
mitted through the sea, and electrical means employed to 
pick up the sound waves at the receiving stations. He went 
into the means of doing this in some detail, and referred to 
experiments made last cen in the Lake of Geneva to 
prove the feasibility of the pro 

Prof. Ayrton added to Mr. Whitehead’s defence, discussed 
absorption, and pointed out that while a li ip might be 
made of wood, one cannot i а lightahip floating with- 
out apy sea. He asked Dr. Lodge to state the actual amount 
of energy required in order to make the magnifying tele- 
phones sing out. 

Here the discussion proper gave way to a discussion on the 
discussion. Mr. W. P. Granville considered that the i 
had been spent on a number of subsidiary papers, but that 
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there had been no real discussion. The President had no 
wish to curtail the discussion, and after some further 
е, it was decided to spend another evening оп the 
subject. | 

Dr. Lodge then spoke on the discussion ав reached. Не 
was glad that Mr. Evershed had shown what he had done. 
Much that he might say would be reserved for his final 
reply, when he would give particulars of the power required 
by his magnifying telephones. As regarded Mr. White- 
head's work, he thought one had better take his equations as 
correct until somebody else substituted something else for 
them. A delicious little bit of mathematical demonstration 
followed, which might have been more exhaustive had not, 
as Dr. Lodge remarked, the blackboard been so extremely 
small. After a reference to some work now in hand by 
Prof. J. J. Thomson, the discussion was again adjourned 
until the first meeting in the New Year. 


CORRESPONDENCE. 


Cowper-Coles Electrolytic Cyelic Process. 


I have jast read in the number dated November 25th the 
article published by you relating to Mr. Cowper-Coles’s 
electrolytic processes. Allow me to inform you that the 
so-called invention of Mr. o is nothing but an 
infringement of my own electrolytic processes, patented both 
in France and abroad in 1892 for the extraction, separation, 
and refining of metals. Moreover, 799 сап convinoe your- 
self of the truth of this by reading the enclosed article. 

I shall be greatly obliged if you will publish this article 
in your Review, as this will be the best way for me to 
establish my rights of priority to the company that have 
taken up Mr. Cowper-Ooles's so-called processes, and who are 
no doubt ignorant of the fact that Mr. Cowper-Coles’s patents 
аге valueless, because they are merely a copy of my patents. 


D. Tommasi. 


P.S.— Please be kind enough to reproduce the figures con- 
tained in my article. I shall also beobliged if you will give 
me the address of the company working Mr. Cowper-Coles’s 
patents. 


[The article to which Dr. Tommasi refers was written by 
himself and published in the Electrician of August 26th last. 
We regret we cannot accede to his request to republish the 
same. The address he asks for is the Cowper-Coles Metal 
Extraction Syndicate, Hayle, Cornwall.—Ens, Екс. Rev. | 


I should like to state in reply to Dr. Tommaai's letter 
which you showed me, that I do not consider that I have, or 
am, in any way infringing his patents, bat if anything, he 
is infringing my process. There is this great difference 
between Dr. Tommaai's and mine. In Dr. Tommasi's 
process the only features of novelty he appears to claim are a 
slow revolving cathode (which cannot form subject matter 
for a patent, as Elmore, Hoepfner and others have used and 
patented such revolving cathodes), and some secret compound 
which he adds to the electrolyte. In my process for the 
treatment of complex sulphide ores the revolving cathode is 
a matter of detail, and is not even an essential of the 
process. Long before Dr. Tommasi published a description 
of his process in the Electrician and other papers, I had used 
revolving cathodes, and I can produce анар evidence 
and witnesses to prove this fact. The only claim for novelty 
that Dr. Tommasi can possibly claim is in the material he 
uses for his cathode, or for minor details in the construction 
of the cell. In the description of Tommasi’s process that 
appeared in the technical journals, he mentions the use of 
cathodes made out of alloy of aluminium bronze. I have 
never tried such an alloy myself, as I did not think it would 
offer any special advantages, in fact, alloying the aluminium 
does away with the advantages obtained by using pure 
aluminium, which I have used with great success, having 
discovered that aluminium offers special advantages due to 
the fact that a loose film of oxide forms on the surface, thus 


riety See ready stripping of the metal from the cathode. 
I shall be pleased to give Dr. Tommasi any further informa- 
tion he may require about my process. 


Sherard Cowper-Coler. 


The Deposition of Copper. 


It seems to me that a better way than the methodsjnow 
in use for making pipes, &., of copper by deposition would 
be to bring the copper sulphate solution to the mandrel in 
the form of a jet, issuing from a nozzle, at such a high 
speed that there would be considerable pressure on that part 
of the mandrel immediately affected ; if this worked, it could 
be applied in many directions, statuary, &o. I would also 
suggest that other substances, such as pellets of rubber, 
copper, &c., be inco ted with the swiftly rushing solu- 
tion; the continual battering of these upon the freshl 
deposited copper might help to make the “ grain” close an 
even. 


Johannesburg, November 20th. 


Lux. 


BUSINESS NOTICES, &c. 


Electrical Wares Exported. 
Win Evpuse Duo. 27тн, 1897. WII me Duo. 2775, 1898. 
8 | 


s. 6 & 
Antwerp... ase .. 410 0 | Adelaide 500 0 
Buenos Ayres. Teleg le 990 0 Teleph. mat. 86 0 
uenos oa 0 » e 
7 „ eleg. 25 O | Algoa Bay 234 0 
Calcutta iste 313 0 A 40 0 
Саре Town  .. 136 0 y 13 0 
— 16 0 | Buenos Ayres 2,059 0 
Colombo sei 25 0 | Calcutta 9 0 
Genos js 86 0 | Colombo 0 
Melbourne ni 483 0 Bay 44 0 
Natal 6006 eee 492 0 Durban eee 1 0 
Port Elisabeth ... 312 0 | Hamburg 110 O 
„ Baid TT 50 0 | Las Palmas 31 0 
Reval... oe 90 0 18 0 
= g. mat. 900 0 | Melbourne 2,246 0 
Rotterdam. Teleg. mat. 30 0 | Penang 107 0 
ntos — 52 0 | Singapore „ 61 0 
Stockholm. Teleg.mat. 24 0 | Bt. Petersburg ... * 80 0 
Sydney T: 395 0 | Sydney ... ies .. 689 0 
Total £4,198 0 Total £6,706 0 


Application for Discharge.—On January 16th, at 
2 p.m., atthe Court House, , an application for discharge 


Wandsworth 
dy W. R. Smith, electrical engineer, of Hitherfield Road, Streatham, 


will be 
up the жч ber A with the 


Liquidation Notices, — At meetings of the B. C. 
Blectric Syndicate on November 30th and December 16th it was 
resolved to wind up voluntarily, and Mr. A. E. M. Davis (McAuliffe 
and Davis) was appointed liquidator. Oreditors of the company 
should send 
Mr. Davis, at 1 and 2, Great Winchester Street, by January 23rd, 
1899. 

Oreditors of the United Ordnance and Engineering Company are 
to send their names and the usual particulars to Mr. W. Е. Davies, 
liquidator, by February 3rd. 

Books Received.—' Kalkulos sobre las Kanerſas de 

? A. E. Belasar, Professor de Fisika, Industrial de la 
Unibersidad de Chile. Santiago de Chile: Hume I Ka, Aumada, 357. 
" Advanced Inorganic Ohemistry,” by G. H. Bailey. London: 


We have received from Messrs. Marshall & бо, electrical and 
of Belsize Works, Clayton, Manchester, a price 


fluid. | 


particulars of their debts and the usual information to 


D m= иа — ү с! 
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Engineering Company, І | 
In accordance with what has been its very good custom for some 


these pads prove of great service in many electrical offices, as does 
also the 1 3 


Change of Address,—Mecers, Silviatis, Jesurum and 
, importers of Venetian glass, electroliers, &o., have just removed 
from 213, Regent Street, W., to Regent House, Regent | W. 


Dissolution of Partnership.—Messrs. Nastorg, Bart 
Oo., bronsists and electric light fittings makers, whom we 
recently announced had taken new premises at 123 and 125, Oxford 
Street, W., have dissolved partnership. Debts by Mr. Charles 
Harley dais who will carry on the business at the new address on his 
own account. 


Electrical Engineering in Italy. — The electrical 
ineering business carried on in Milan by Messrs. B. Oabella and 


$ 


Extension of Premises.—The Unbreakable Pulley and 
Gearing Company, Limited, of Manchester, state that plans have 
been passed and building commenced for the extension of their pulley 
department, to meet the largely increased demand for the Wells 
Unbreakable " pulleys. 


for lighting purposes the power house already possessed for the 
electric road; while a rival company, of Frankfort, offered light at 
0.72 franc for public and private use, undertaking to pay into the 
city treasury one-third of all profits above 7 per cent. on the capital 
invested and one-half of all above 10 per cent. Here, says our con- 
temporary, is a fair sample of the desperate methods by which 
Germany seeks to get a footing everywhere. It can hardly be called 
legitimate enterpr The Germans appear to be always ready to 
make the greatest sacrifices—even to the extent of supplying 
goods at a loss—in order to introduce goods, in the hope that by- 
and-by they will succeed in elbowing out their English and other 
rivals. Free indulgence in this desperate policy has already resulted 
more tban once in burnt fingers, and there are signs that they are 
learning by experience to become more cautious. English traders, 
who endeavour to supply goods of good quality, do not seem parti- 
cularly anxious to imitate German methods. They prefer to keep on 
the safe side, and let their goods, as it were, speak for themselves. 
This caution is often carried too far; but the trade done is че 
mech safer and often much more satisfactory than that of th 
German rivals. The quantity or value of exports to any particular 
country does not always and infallibly indicate the amount of profit 
derived therefrom. ` | 


Hospital Lighting.—Mesers. Wallis-Jones & Dent, of 
Westminster, have been appointed consulting engineers for the 
electric lighting and electrical arrangements for the Newport and 
Monmonthshire County Hospital. N 


Interesting Action.— The Bromley Bench had an 
interesting case before it last week. Messrs. Muirhead’ & Oo., elec- 
trieal engineers, of Elmers End, Beckenham, sued Thomas Mitchell 
under the Employers’ and Workmen’s Act of 1875 for breach of con- 
tract, claiming the sum of £3 11s. The plaintiffs were compelled to 
take the proceedings for the sake of discipline at their works. Oa 
August 22nd defendant was engaged to make three high resistance 
boxes, which were necessary for the machinery the firm were con- 
structing to fulfil a contract. The contract had to bs completed by 
the end of October. Defendant worked from August 22nd to Septem- 
ber 24th, and he lost a good deal of time by absenting himself, and 
by unpunctuality. Defendant was to be paid £12 for the whole 
work. This was based on the amount an average workman would 
receive if paid 1s. an hour for the job; 9d. an hour was paid whilst 
defendant was doing the work, and the remaining 3d. per hour wae 
retained by the firm until the contract was completed. Defendant 
got in arrears with his work, and on September 26th he did not goto 
work, and sent no excuse. He also absented himself on ber 
ЭТФ, and on September 28th a letter was received from him stating 
that unforeseen circumstances had compelled him to absent him- 
aelf from work. On September 29th another man was 
put on, sod he completed the job. As a result of 
defendant leaving the work the completion of the job brought the 
total price to £3 118. above the amount the firm were to pay 
defendant. After the other man had been put on defendant went to 
the works, and he was told that he would be held liable for the 
delay. On October 26th he called again, and was told by the firm 
that they did not want to press bim, and that he might make it up 
by doing some piecework. Evidence was given John Parr, the 
manager of the works, and a workman named Alexander. In defence, 
defendant said he was detained in London on important business on 
the days he stayed away from work. He contended that he had 
been unfairly treated by the firm. Other workmen had absented 
themselves from work, but the firm chose to make him the sufferer, 
The Bench made an order against defendant, Defendant disputed 


«a 


the accuracy of the figures which had been quoted. Mr. Snowden 
said he was willing to take defendant's figures. An order was 
then made for defendant to pay £3 5s. ina month. Defendant stated 
that he should like to ap The chairman said their were no 
grounds for an appeal. 


Ludwig Loewe & Co.— From January 1st the electrical 
business of the above company, of Berlin, will be taken over by the 
Union Elektricit&te-Gesellscbaft, and all communications should be 
addressed to that company at Hattenstrasse, 12-16, Berlin, N.W. 


Messrs, Siemens & Halske.—This firm, of Berlin. are 
declaring a dividend of 10 per cent. for the financial year 1897-98, 
the net post for that period amounting to no less than £260,663. 
In addition toa number of electric tramways the company 5 
men = operation 11 different central stations for town 


New Company.—A new company has been formed in 
Aberdeen called the Aberdeen Bilectrical E ing Company, 
Limited, to work the electrical engineering business of 
a ne Oa The capital is £10,000, and has been privately 
su : | 


New Edition.—Messrs. Whittaker & Co. have just issued 


a new (4th) edition of “Electric Lighting and Power D tion,” 
by Mr. W. Perren Mayoock, M. LE. B. They have in the a new 
book entitled Electric Wiring, Fittinge, Switches, and ps,” by 


ri same author, and this will be published in about three months’ 
e. і 


New Electric Cable Works in France.—New works 
for the mannfaoture of electric cables of all kinds are being estab- 
lished at Bohain (Aisne). 


1898.—In their usual trade review for the 
Bo 5 


great ( 

shortly followed by the colliers' strike in Wales; this latter took four 
months to wear itself out without any apparent future benefit to the 
strikers, whilst it caused great loss both to them and their employers. 
These two strikes were felt as direct blows to trade generally, but 
compensation was to some extent found in the activity caused by the 
Spanish-American conflict, and more recently by the war scare in our 
own country, occasioned by the Egyptian complications. This gave 
rise to an immediate distribution of large Government orders for 
prompt execution. Urgent demand for quick delivery necessitates 
working overtime, but when reaction sets iu, it generally results in 
lessened occupation for the working man.... It we take 
contracts now being executed for home purposes, viz , tho extension 
of main line railways, light railways for rural districts, harbour works, 
local tramways, city subways, water works, and sewage plant, &c., 
we shall fiad that they, together with the naval programme, go far to 
compensate for the diminished quantities and values in our exports 
of iron and steel. Great development has taken place in all enter- ` 
prises connected with electricity, both for light and traction, and this 
ower is displacing steam formany purposes. There has undoubtedly 
sen a wave of prosperity over the whole country, and the iron and 
steel trades have fared well. Prices have for some time been higher 
than tbey were last year, both for raw and manufactured materials. 
. . . . The prospect of a British Pacific cable uniting British 
Columbia with Australasia is still distant, but an Atlantic cable, 
3,165 nautical miles in length, made in France, has been laid thence 
to the United States. . . . Last year we stated that the question of 
the metric system was ‘under consideration,’ but unfortunately no 
роги can be reported. Іп conclusion, we may add that it is our 
pression that there will in the coming year be full employment for 

the iron, steel, engineering and ship-building trades.” · 


е — e me oa 


ELEOTRIO LIGHTING NOTES. 


Aldershot.—The District Council has a report from the 
Electric Lighting Committee on an electric lighting scheme, recom- 
mending that an installation be put down ata oost of £11,000. The 
righting re: emis Г d tui t ртр 
elec works; responsible e re 8 ; 
will be invited to tender for laying down an installation sufficient for 
wiring 6,000 lamps for business establishments and private houses, 
and arc lighting for the vy ts; and strenuous tion will be 


Е 


offered to the establishment of electricity works the district 
ч mind the promoters of the Aldershot and Farnborough Light 
way 


Alloa.—Messrs. Lowdon Bros, of Dundee, are at present 
fitting up the large factory of Messrs. John Paton, Bon & Oo., yarn 
makers, at Alloa, and already of the works is lighted by elec- 
tricity; only one dynamo, which is being worked by the existing 
boilers at the factory, is in use in the meantime, and it алуга 
that another five will be put up shortly. The offices, w 
and part of the wareroom are now lighted electrically. 


Ayr.—The other day there was an explosion of gas in a 
street transformer box, the cover being blown off and а flame issuing 
from the opening. | 

J. Charles 


Barmouth, — Mr. Hughes, solicitor, 
appeared before the Council recently to ask their assent tothe appli- 
a of Mr. viis foe "E а provisional order to light the town 

y electricity. e Oouncil agreed to assent to the application 
reserving their right to object to any terms in the order. | 
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" Belfast.—The Electric Committee recently sutborised 
e engineer to prepare cation for lighting the new police build- 
ings, and ad verte for tenders for the execution of the work. He 
was also instructed to prepare a scheme for the committee’s considera- 
tion, of the new mains and extensions of exi mains be would 
recommend should be laid, and of the plant likely to be required in 
the near future. The engineer submitted his report on tenders for 
coal and the results of test of samples from firms who had tendered, 
and the committee having considered same, accepted that of Mr. J. B. 
Noble for Welsh coal and Messrs. Macpherson for slack, as being the 
most advantageous. He further reported that, as showing the growth 
of the undertaking during the past year, the output had ben cn 
Deoember 21st, 1897, 1,969 units, and December 21st, 1898, 3,550 
unite, showing an increase of about 81 percent. He submitted a 
number of applications for supply of current, which were granted, 


The total number of lamps now and applied for is 
42,364. 


Berwick.—An electric light installation has just been 

t into the premises of Messrs. Ross Bros., butchers, in Hide Hill, 

Messrs. Dalziel & Oo., electrical engineers, Newcastle. Several 
arc lamps of 3,000-C.P. each are supplied from а 3-horse-power 
88 In the shop there is a small mincing machine driven by а 
-horse motor. 


Birmisgham.—The City Council have decided to intro- 
duce the electric light into the Oouncil House. The entire building 
will be lighted, the cost of the work being nearly £2,000. Во far as 

ible, the расте fittings and pendants, many of which аге very 
and valuable, will be utilised for the new lights. 


Bristol.—The Docks Committee has accepted the tender 
of Messrs. Willway & Sons for an electric light installation at the 
engineer's office in Underfall Yard. 

Chester.—The Council has adopted a recommendation 
of the Lighting Committee that they be authorised to the 

roposed application to Parliament by the Lancashire and Oheshire 
iostrcty mpany, Limited, and the Lancashire Electric Power 
mpany. 


Derby. — The Electric Lighting Committee recently 

that the tenders of Messrs. W. Morley, Thomas Walker, 

and G. L. White for the supply by each firm of 1,000 tons of coal at 
ба. 4d. per ton has been accepted. 


Dublin.—The Great Northern Railway Company have 
resolved to inaugurate a very extensive system of electric lighting in 
the Dublin station and offices. The contract is said to have been 
given to Mesers. Coates, of Belfast. 


Freckheim.—The electric light has just been put into 
the bleachfield of Messrs. 545 аз Fraser & Sons. The motive power 
is water, & large turbine wheel having been erected in the bleaching 
house. Lights have been put into different chambers inside the 
works, and several are outside in the parks. The hope is expressed 
that the light may be extended through the village. 


Glasgow.—At the Dean of Guild Court in Glasgow on 
21st inst. the Oo on applied for permission to erect a genera 
station in connection with the electric lighting department on 
in Pollokshaws Road. The Oaledonian Railway Company appeared 
ABO 


fresh negotiati 
the Electricity Committee and the Kelvinside Electricity Company. 
which will probably lead to a settlement satisfactory to both. A 
looal paper says that the Kelvinside Oompany have Parliamentary 


tramway i way 
land Toil is well within sight, such a prohibitive power might lead 
to com 


Gleucester.—À Local Government Board inquiry was 


total, 

The scheme included, besides private lighting, provision for 36 public 
arc lamps and 266 double 16-0.P. incandescent lamps. The total 
public lighting units eatimated for is 158,950, and private lighting 
unite, 187,500, or a total of 346,000 units. The plant for is 

viz., one 900-kilowatts effective capacity, and one 300- 
kilowatts set in reserve. The estimated revenue was as follows :— 
For private lighting (187,600 units), at net price of 6d. per unit, 
£3,906; public lighting (158,950 units), at net price of 3d. RE unit, 
£1,987 ; tals, &c., £150; total revenue, £6,043. e total 


п 


laid from James Watt Dock, al 


Greenock.—We briefly mentioned last week the report 
of Mr. Fedden, borough electrical engineer, to the Police Board. The 
report contained the following :—Pro nt for private 
lighting.—Three-wire system: 250-volt lamps. Lighting mains to be 
one side of Main Street, one side 


of Rue-end Street, and both sides of Street, Hamilton 


months. Plant.—One 150-kw. (steam dynamo) and one 300-kw. 
steam dynamo) —15,000 8-C.P. acs опе or 10,000 8-O.P. 
ps, alight at one time, £10,000; mains, £10,000 ; buildings, £5,000 
—£25,000. For electric light spare ways and tramway feeder spat 
waysa further outlay of £3,700 is proposed, and the total крет» 
in connection the installation is estimated a£ £30,000. At 
аШе Cameron moved that 


than Grey Place, he said that as they 


tion of electric traction for the tramways. If the Board or the Tram- 
ways Company decided to have electric traction, it would materially 
affect the nature of the supply of public ugating beyond Grey Place. 
In regard to the estimate piant, he should like to say that the 
estimate of £10,000 included the cost of boilers. A very important 


Fedden had 


builders—and he had indications from them that would 
extensive electrical power. Mr. Mitohell proposed as 


ч 
i 
E 
if 
H 


ment: That the be not approved of, pending the report from 
the sub-committee, who are consi the question of whether the 
tramways are to be re-leased to the Port G w Tramways Oom- 


pany, and, if so, whether this board or the company are to pro 


further amendment, That the portion of the report relating to the 
public lamps be meantime deferred.” A long discussion followed. 
Ultimately the report as submitted was approved of by a majority. 


3 


Huddersfield.—With referenoe to the General Power 
Distributing Company's Bill, the Coancil recently appointed a small 


committee to take such steps and do such things as they may deem 
advisable for the of аё the ple that where Town 


ouncils. 


J who wrote on behalf of the promoters of the Lancashire 
Electric Power Company, stating that the promoters could not see 
their way to en a 


M 
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are incurred :—(1) By stationary transformers, from 20 to 90 per 
cent., according to the hours of no load. (2) By rotatory transformers, 
up to 25 per cent. It will be seen that in purchasing electricity in 
bulk you would be able to give to your consumers а supply 
either on the alternating current system, or on the continuous 
current system; and, in considering which is the best system 
to adopt, the following particulars must be taken note 
of. In the first place, the highest pressure the Board of Trade will 
allow an alternating current to be taken on the consumers’ premises 
is 250 volts, whereas the pressure: allowed on the continuous current 
system is 500 volts on three wires. This difference in pressure would 
mean an extra £1,000 on the tenders received for mains, and, further, 
the alternating current is unsuitable for traction and power work, 
and not nearly so efficient for arc lighting purposes as the continuous 
current. It will be seen from the figures following, which give 
capital and working costs of the above systems, that there is a slight 
saving of ‘08d. per unit sold in the working costs on estimate No. 1 
(on the alternating cnrrent supply) over those of estimate No. 2 (on 
the continuous current supply). From a consumer’s point of view, 
this saving is more than counterbalanced by the advantages he would 
obtain in receiving a supply on the continuous instead of the alter- 
natiog current system. Taking this into consideration, and keeping 
in view the possibility of your Council requiring in the near future's 
supply of electricity for the propulsion of trams, I think yon will 
agree (whether the Council purchase electricity or generate it them- 
selves) that the best system of distribution to adopt is the continuous 
current, which system. you have previously adopted, and which has 
been approved by the Board of Trade. The first estimate of the 
engineer amounted to £6,382 and the second to £6,382. The cost 
of working, as per estimate No. 1, which is the approximate 
cost of station and mains required if electricity is purchased in 
bulk and distributed on the alternating current system at 250 
volts, on an annual sale of 150,000 units, electricity pur- 
chased at 114. per unit, would be 274d. per unit, and as ‚рег esti- 
mate No. 2, with the electricity purchased in bulk and distributed 
on the direct or continuous current system at 440 volts, 2:82d. per 
unit, or a saving of 08d. per unit by adopting No. 1 scheme over 
No. 2; the latter, however, having the advantages of a continuous 
currentsupply. With electricity purchased at 14. per unit, the cost 
of working would be: No. 1, 2°44d. per unit; No. 2, 2:59d. By 
erecting the pro station at the gasworks several distinct advan- 
tages are gained which materially aid in reducing the cost of pro- 
duction from that of an isolated station, namely :—The same staff at 
present employed by the gas department will be able to carry on the 
work of the electrical departm 

attendants. The rame boilers will be utilised by both departments. 
Fuel will also be obtained at an exceedingly cheap rate in consequence 
of the above boilers being able to utilise the waste heat given off the 
gas retort furnaces in the generation of steam. These advantages 
alone would enable you to produce and distribute electricity at as 
cheap arate as by buying it in bulk and then distributing it. In 
comparing the workiog costs it must be borne in mind that the gene- 
rating station intended to be erected will be ар of holding plant 
to theextent of 600 kilo the plant for which you have received 
tenders has a-capacity of 200 kilowatts, capable of supplying 150,000 
units per annum, and it is on this quantity that I have based the 
whole of the working costs given in this report. It is not to be 
assumed that these working costs will be reached the first or second 


year, but only on the output reaching over 150,000 units 
per annum. the tables are computed the oapital and 
working and from these figures it will be seen that 

ar Oouncil 


costs on 
ave been 


Oouncil put down a mh station and afterwards decide to 


accepted, viz.:— Mather & Platt, Limited, for steam dynamos and 
steam and exhaust pipes, £2,784; Chloride Electrical Storage 
Syndicate, Limited, for the supply and fixing of accumulators, 


£1,500, and £85 per annum for maintenanoe (if required); British | 


Insulated Wire Company, Limited, for the supply and laying down 
of mains and underground work, £1,537 198. 3d. ; Ohamberlain and 
Hookham, for the supply of 60 meters, £304 10s.; James Oarrick and 
Sons, Limited, for the supply and fixing of an overhead travelling 
crane, 1196; Mather & Platt, Limited, for the supply and fixing of a 
water softener, £150; and Dorman & Smith, for the supply and fixing 
of a switchboard, £715. 


ent, with the exception of the dynamo 


Liverpool.—The monthly official report, which was pre- 
sented to the Electric Power and Lighting Committee last week, 


showed that there had been a satisfactory increase in the supply of 


the electric light for private and Corporation purposes. It was 


resolved to extend the electric mains in Pembroke Place, Duke 


Street, Leece Street, Manchester Street, and the Old Haymarket, and 
to lay mains for tramway traction in Aigburth Road, Paradise Street, 
and Lord Street. | 


London ,—Last week the St. Luke's Vestry consented to 
the application of the Smithfield Markets Electric Supply Company, 
Limited, to lay their mains in the parish. The Metropolitan Electric 
Supply Company, Limited, wrote stating that it was not their inten- 
tion to ртосзед this year with the proposed application to the Board 


of Trade for a provisional order to supply electricity in the parish. 


Lynn.—The Council bas referred it to two sub-com- 


mittees to report as to the streets noosa to be lighted by 


electricity, and to recommend the роон the lamps in their 
respective districts. Prof. Robinson been asked to advise as to 
the staff required for the new works, the ealarie recommended to be 


| paid, and the time at which the etaff should be engaged. The resi- 


ent engineer, Mr. Leigh Robinson, reported to the committee as to 
the progress of the works, and was asked to attend the monthly 
meetings of the committee. 


Merthyr.—The Merthyr Chamber of Trade last week 
decided to give their support to the scheme which is being promoted 
by the night Blectric Traction Company for lighting the town with 
electric 

At a meeting of the Urban District Council the Electric Lighting 
Committee reported that they had fully considered the 
scheme for the electric lighting of the town, and had intervie two 
officials representing the British Electric Traction Company, who 


agree to the conditions laid down by the Oouncil, but were 

repared to offer the following terms:—For public lighting, 4d. per 

of Trade unit, and for general consamers an average charge of 

6d. per unit. The matter was eventually deferred tos special meeting 

of the Council sitting in committea, and it was agreed to engage an 
electrical engineer to advise the Council. 


Iiddleton.— The town clerk last week reported to the 
Electric Lighting Committee that he had received s communication 
from the Lancashire Electric Power Oompany informing him of their 
intention to apply to Parliament for power to supply electric current 
in South Lancashire and North Cheshire over an area of 1,600 square 
miles, and to compete with the local authorities in such area. The 
шч resolved to recommend the Oouncil to oppose the 
scheme. 


Newington.—The Vestry recently invited applications 
for the up ointment of resident engineer for the electricity works 
now b . "There were 77 applicants, and according to an 
exchange, Mr. J. R. Blackie has been appointed. 


Power Association intended introducing a Bill in the next session of 
Parliament to enable them to supply electric energy throughout 
Lancashire and the towns in Oheshire. If they got the 


‘powers it would be a serious matter to the public authorities who 


supplied electric power. The Bill would require to be watched, and 
he thought every town in Lancashire and the main towns in Oheshire 
would oppose it. He had received from the Lord Mayor of Man- 
chester a circular, which had been issued to municipal authorities, 
calling attention to the Bill and the serious nature of its 

The Lord Mayor called s conference to be held at the 

Town Hall on January 10th, with the view of organising opposition 
to the Bill. The Oldham Committee appointed a sub-committee 
consisting of the chairman (Alderman p), the vice-chairman 
(Councillor Emmott), the town clerk, and the electrical engineer (Mr. 
Newington), to form a deputation. 


Poplar.—Mr. A. Blackman’s report on an electric lighting 


' Scheme, which stands deferred to the next meeting of the District Board 


of Works, makes the following recommendations:—"That the low 
tension continuous current three-wire system, with a pressure of 460 
volta between the outside wires, and supplying energy to consumers at 
either 460 or 230 volts pressure, be adopted. That the generating 
vs to Sommen roe c of „ and two 
-kilowatt generating p , consisting of four high-speed engines, 
coupled direct to four shunt-wound dynamos, and four boilers, 
together with a main switchboard, balancing transformers, storage 
battery, booster” dynamos, steam pipes, hot wells, cold water tanks, 
pumps, economiser, and other necessary adjuncts. That a light iron 
tramway be constructed from the edge of the Limehouse Ont, across 
the Board’s depot and Yeo Street, to the proposed boíler house. 
That arrangements be made for taking & supply of cooling water for 
surface-condensing purposes from the Limehouse Cut. That water- 
tube boilers be the type of boilers adopted, fitted with mechanical 
stokers. That а travelling crane, capable of lifting 15 tons, be pro- 
vided in the engine room. That the mains be laid in stoneware 
casing, filled in with solid bitumen or ‘similar compound. That the 
area of supply include the following streets or roads to have mains 
laid on both sides:—Roman Road, Bow Road, Devon’s Road, from 
High Street, Bow, to Norris Road, Chrisp Street, Hast India Dock 
Road, 8t. Leonard’s Road, from East India Dock Road to Dewberry 
Street, High Street, Poplar; and the following streets or roads to 
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Road, Glengall Road, Manchester Road, New Road, Preston 

That where gas lamps now exist in the roads and streets not to be 
lighted by arc lamps and through which mains are to be laid, such 
OEC acne MC 

pere aro ps am ато 

vided in the positions shown on plan, to be replaced A midnight 
by incandescent electric lamps, and that the existing gas 
lamp in the streeta to be ted by arc lamps be removed. 
That the charges to consumers be 5d. per unit for the first hour of the 
maximum demand day, 4d. per unit for the second hour, and 3d. 
per unit for all fu consumption, for lighting, and 3d. per unit for 
the first hour of the maximum per day, and 14d. per unit for all sub- 


sequent consum Las poner, Cos tbe board undertake the wir 
сре тае es where desired ш юше ун for 
to be made in one sum, or by at option of 
sumer.” The Committee recommends that the engineer be in- 
&ructed to forthwith prepare the necessary founded 
; that tenders for the required plant and 
, and that the necessary application be made to the L.O.C. 
esion to carry out the works to which the consent of that 
d Also that it be referred to the Finance Com- 


EIU 
1 
445 
] 
| 
ij 
i 


pes buildings о га става, and they 
approved, an specifications and estimates be 
Шерге! quantities 


3 
: 


with 
are to death in having to deal with а non-tec Municipal 
Department. The Rosario municipality being er Me er that 


tion Company, Limited, called in the services of two German 
who sent in a most sweeping report condemning every- 
MUN. The company insisted on the case going to arbitration, as 


such a thing wonld not be feasible, and we know that the compan 
has friends in high places in the city. We shall watch the case with 


Rotherhithe.—The Vestry has decided to oppose the 
решо а onal order to the County of London and Brush 
pany for the supply of electricity in the parish. 
St. Paneras.—Last week the Electricity Committee re- 
bject of su plying consumers whose е а оп 
su 
boun lina the alir he 


parishes of St. Pancras and Islington. The 
TCC persons living in Brecknock and York 
mains. 


had any ahr to authorise the erection of overhead wires, and 


in regard to the matter. The Electricity Committee considered that 
an understanding for dealing with this and similar cases 

to arise from time to time, should be entered into with the n 
Vestry, and they recommended that the latter should be invited to 
confer with the committee on the subject. Dr. Walter Smith moved 
scan! e the recommendation, aud this was agreed to. It was 
resolved to apply to the London Oounty Oouncil for a loan of £30,000 
for extensions at the Regent’s Park generating station. On the 
recommendation of the Electricity Committee, it was decided to 
inform the Vestry of Hammersmith that the Vestry would, in the 
event of on being initiated, to give effect to the recommenda- 
tions of the Parliamentary Joint Oommittee on the supply of elec- 
trical energy, support opposition in so far as the recommendations 
affect the opening of the streets, and the veto of local authorities in 
regard to provisional orders. 


Shereditch,.—Messrs. Waterlow, of Appold Street, have 
applied to the Lighting Committee for a supply of current for their 
extensive factories and warehouses. The electrical engineer estimates 
the 5 at 103,000 units per annum. The engineer is to 
report on capacity of the present plant to supply the order. 
Another order has been promised for a large co installation 
required in 12 months’ time. The Lighting Oommittee’s recom- 
mendations re site for new generating station has been adopted. 


Southwold.—The Town Council last week decided to 
apply for a provisional electric lighting order. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


l 


Austria.—The Chronicles Vienna correspondent learns 
that the Arlberg Railway, which is а State line, is to be worked b 
electricity. Three electrical fir 
and have reoeived s concession from the 
electric works for the whole distance from Innsbruck to the Swiss 


Barry.—Councillor Hamilton Murrell, of Barry, writing 
from Baltimore with to the proposals at to start a tram- 
way service, urges the Council to light the streets with electricity, and 
allow the same plant to drive the tramway. 


Bristol.—The tical settlement of points in dispute 
between the Bristol tary Committee and the tramway company, 
to which we referred last week, has been confirmed by the acceptance 
by the Committee 


Bridge and Oollege Green, in other words, in the very centre of the 

The y men at work laying the 
line to Knowle. This is one of the extensions which, humanly 
speaking, would never have been made had not electric traction been 


; 
| 


Cardiff.—At а meetin g of the Tramways Committee of 
Oardiff Oo „ held last week under the presidency of 
Councillor Andrews, the rt of the sub-committee on the electric 
traction was presented. e report showed that the committee had 
visited Bristol, Kidderminster, Birmingham, Bradford, Leeds, 
Sheffield, and other large towns where electric tramways are in use. 


y 
electric conduit system in this country was at ре, where the 
trolley is substituted for it, and where there is 
кере | to Bt. Anne's and Lytham. The Blackpool Oorpora- 
tion refused to permit the extension of the gas traction system 


seotion of the tramways sana converted into an overhead 
Ci is lating laying 555 Mod 
now oontem wn an вес- 

Ч the electric conduit system. At the present ке 


that if they delayed, half the allotted time would be gone 

they had decided what system to adopt. It was subsequently 
resolved to obtain copies of the Glasgow report, and have it 
circulated amongst the members, and the election of another sub- 
committee was deferred for the next meeting, when the еч will 
come up for consideration. In the meantime all possible information 
bearing upon the subject will be obtained. 


monthly. meeting 
Traction's scheme in Parliament. 
should rather bavo munici 


understood of ends Bill 8 700 defeated 28 ошо, would bave an 
ussing the matter ut taking com 
i d that Bailie Reid would bave a free hand. xd 


Dover.—At a recent special meeting of the Council it 
was resolved to purchase a motor for watering and cleaning the tram- 
way track at £460, a drilling machine at £28 10s, and а motor for 
driving it at £57 10s. It was reported that the system used for 
supporting the motors attached to the electric cars was alleged to be 
an tof patent, but that the Corporation had been pro- 
tected by contract with Messrs. Dick, Kerr & Oo. The town clerk is 
authorised to act in the matter as circumstances require. 


Dudley and Stourbridge.—The relaying of the Dudley 
section of the Dadley and Stourbridge electric tramway system has 
now been commenced by the British Electric Traction Company. 
Already new rails have been laid along a considerable portion of the 
Birmingham Road, Dudley, and they are placed in granite and not 
in wooden pavement, as at Brierley Hill. Ass matter of fact, the 
section between the Dudley borongh boundary and Stourbridge has 
been completed; but it is not intended that the electric system will 
be utilised on that portion until the whole line from Dadley to 
Stourbridge is ed. It is, however, expected that by the 
middle of March next the system will be in working order. The 
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electricity for the line in the Borough of Dudley is to be supplied by 


the Corporation, who purpose erecting s generating station at Springs- 


mire. 


Edinburgh.—Last week the Lord Provost's Committee 
of the Town Oouncil considered a proposal that the Portobello 
section of the tramways should 'be worked by electricity, and it was 
agreed, after a long discussion, to remit the matter to the Sub-com- 
mittee on Tramways to fully consider and report. 


Electric Locomotives,—It is stated that the General 
Electric Oompany, of Schenectady, has received an order for cight 
-electric locomotives for the Paris underground railway, 


Glasgow.—The Electric Traction Sab-committee of the 
Oorporation Tramways Department last week discussed the question 
of the advisability of having a demonstration of the conduit 
system of supplying the electric energy for the tramways. There 
was a proposal to make the whole or part of the Govanhill 
extension underground, but it was decided to continue the 
trolley, thus having one system of supply from the Springburn 
power station—to Mitchell Street, Glasgow Oross, and the works at 
Coplawhill by way of Govanhill. At the same time the possibility 
of introducing an experiment on the conduit principle was 
left open. It was considered desirable that a thorough examina- 
tion of the proposal should be made before commi the city 
entirely to the overhead system. Last week the local difficulties 
in the way of the conduit were discussed, and were declared to be 
insurmountable. Chief among these was the position of the Central 
Railway in Argyle Street, the roof of the tunnel coming too near to 
the surface of the street to admit of conduits being formed. It was 
therefore to recommend to the Tramways Committee that the 
conversion of the complete horse car undertaking of the city into the 
trolley system should be proceeded with at once. p s 


. Great Orme.— On 21st inst. the Great Orme Tramway 
Byndicate held a meeting at Liandndno, at which it was decided to 
accept the offer of Mr. A. Н. Preece, electrical engineer, to purchase 
the undertaking; Mr. Preece has surveyed the system and is quite 
ratisfied with its prospects. The capital of the company is £25,000, 
The syndicate take shares in the new venture to the extent of their 
original liabilities. 


 Grimsby.—Mr. F. J. S. Hopwood, C. B., C.M.G., assistant 
secretary to the Railway Dee Board of Trade, sat last week 
for the purpose of hearing objections and amendments to the order 
applied for by the promoters of the Grimsby and Saltfleetby Light 
Railway.—Mr. Hopwood announced that almost all objections had 
been withdrawn. Dealing with clauses Mr. Hopwood, on behalf of 
the Board of Trade, imposed upon the promoters the obligation of 
having continuous brakes on the cars, and they required an alteration 
of s dangerous curve shown on the plans about 12 miles from the 
commencement of the line.—Mr. Е. T. Smith, for the promoters, said 
that in consequence of the requirements of the B:ard of Trade and 
the other amendments of the order on behalf of the Great Northern 
Riilway the promoters would have to increase their capital by 
£20,000 or £21,003.—Mr. Hopwood said the Board of Trade would 
be very loth to alter figures which had been very carefully considered 
by the Light Bailway Commissions, but they would be prepared to 
considér a specific application in writing. а 


" The Jungfrau Railway.—Under the name of the 
Jungfrau Babn Gesellschaft, a company has now been promoted at 
Berne for the construction of the Jungfrau Railway. The Zurich 
d of the Financial News says that the sharo capital has 
been fixed at 4,000,000 franca, 2,000,000 francs of which is to be 
issued at first in fully paid shares. The new concern takes over an 
electric railway, authorised by a concession on December 21st, 1894, 
from the Scheidegg, vid the Eiger and the Monch, to the summit of 
the Jungfrau. The present possessor of the concession, M. Guyer- 
Zeller, cedes bis rights as well as the works at cost price, and, 
moreover, guarantees the placing of 2,000,000 francs shares and 
2,500,000 franos debentures. Up to the present about 2,500,000 
francs has been spent on the undertaking. the early days of the 
coming year subscriptions will be invited for 1,010,000 francs in 
shares and 2,000,000 francs in debentures. 


Liverpool.—It having been stated that some of the new 
cars for the Liverpool Corporation would be taken from stock 
ordered by the Sheffield Corporation, who were unable to make use 
of them at the moment, the Liverpool Mercury learns that the state- 
ment is incorrect. Тһе contractors for both the Liverpool and 
Sheffield cars are tbe British Thomson-Houston Company, Limited. 

The Tramways Committee has directed the electrical engineer, 
Mr. A. B. Holmes, to bring up plans for the extension of the 
Paradise Street and Lord Street tramway routes. 


Merthyr.— The District Council recently received a 
letter from the Board of Trade respecting the proposed light electric 
railway for Mertbyr. The Board proposed, subject to the ооп- 
sideration of any represention to be made to them, to make an order 
on the terms of а draft enclosed; any representations to be made on 
or before Saturday, January 7th. The matter was referred to the 
committee of the Council, with authority to communicate their views 
to the whole Council. 


Middleton.— Last week the Town Clerk informed a 
meeting of the Oldbam Burveyor's and Tramways Committee that 
the British Electric Traction Company had obtained power to make 
a line from the borough boundary at Chadderton to Featherstall 


Road, but the authority could not bs exercised, without the consent 
of the Council, for two years after the commencement of the order. 
If the borough iteelf made a tram line in the meantime the power of 
the Traction Company to do it would cease. If tbe Corporation 
could get their ВШ next August they would still have 15 months in 
which to lay the rails on that section. They could then run a branch 
in connection with the Featherstall Road section. 


Neweastle.—On 21st inst, in connection with the 
investigation by the Newcastle Corporation into the respective merits 
of the electric and cable systems for the new tramways, a journey 
was made to Middlesbrough by representatives of the various wards 
of the city, headed by the Mayor (Councillor Harkus). They will 
visit Leeds in the second or third week of January. 

Paisley.—At an extraordinary meeting of the share- 
holders of the Paisley Tramways Company, Limited, held in the 
Oounty Hotel on 21st inst., it was ed to extend the time within 
which the British Eleetric Traction Company may exercise their right 
of purchase, to June 2204, 1899. 


Dewsbury to Oleckheaton. It was resolved to lodge formal objection 
to the company’s order for the purpose of placin il i 
position to negotiate terms, and to acquaint the Electric Ligh 
Committee of the Dewsbury Corporation of the action of the C 

with & view to the Corporation expediting their scheme of electrie 


inadaptabl 
trams, and if the Council did not object the ratepayers would not. 


——— b — 


 TELEGRAPH AND TELEPHONE NOTES. 


Pacific Cable.—Mr. Charles Bright writes to the 


with various conferences, newspaper 
ture is now becoming ORA Bat 


jum past. But we do not gef beyond this stage, and it seems as 
hough we never shall do unless the urgency becomes vital—end then 


any рене scheme which does not арргат to be absolutely indis- 
pensable at the moment. And thus we shall go on from year to 
year without getting any further forward, unless the importance of 

i г linking up the entire British Empire is recognised as the 
first step to be taken towards a great national and Imperial policy. 


necessary accompanimen 

in the September number of the Fortnightly Review, and again at the 
British Association meeting, I ventured to bring the question for- 
ward, following on a communication to Mr. Chamberlain, but nothing 
further has been heard of the matter. It can, at any rate, be said for 
the periodic expressions in the press concerning the Pacific cable pro- 
ject, that they prevent the public forgetting it entirely; they also 
prevent any of us imagining it to be un fait accompli. By this means, 
also, we have gradually weeded out some of tne objections that 
used to be brought up—such as the ‘enormous unknown 
depths, the “unfavourable and unknown character of the bottom,’ 
&.; and soon it will be reco that the alight extra depth over 
what has previously been contended with not introduces no 


only 
insurmountable difficulties, but is an absolutely favourable feature 


from a strategic standpoint. Surely we should not wait for another 
war to work us up to another scare on the subject. If it was a war 
we ourselves were engaged in, such enthusiasm would come all too 
late. If Britannia is to continue to rule the waves, she will surely 
have to keep а sharp look-out in the Pacific as the probable scene of 
any future naval battle, and it will be conceded, I presume, that naval 
supremacy must necessarily be accompanied by direct phic 
communication with the nearest stations, as well as with 
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THE LIGHTING OF ECCLES. 


THE scheme of lighting Ecles was entered upon in 
January last and is now completed. It oonsists of plant and 
mains necessary to supply about 5,000 lamps of 8 C.P. for 
private lighting in the principal streets, and about 200 street 
lamps. 

The site of the works is conveniently situated for 
coal and water supply. The Bridgewater Canal is only 
separated from the generating station by a roadway, and 
supplies the necessary water for condensing and other 
purposes, the town supply, however, has been laid on in case 


of emergency. 


The boilers are of the “Lancashire” type 28 feet x 
7 feet 6 inches internal diameter, made by Tinkers, Limited, 
of Hyde. At present only two have bæn put in, but 
provisions have been made for ertensions ia case future 
demand should necessitate larger power. The working 
pressure is 125 lbs. to the square inch, and these boilers have 
been tested up to over 250 lbs. to the square inch both before 
and since erection. They rest on special seating blocks 
manufactured by Messrs. Poulton & Co., and these are also 
placed at all points of contact with the boiler shell. Messrs. 
Tinkers also supplied the feed and exhaust pipes, pumping 
and condensing plant. 

The water for condensing purposes is pumped from the 


GENERAL VIEW OF INTERIOR. 


The buildings were erected to plans supplied by Mesers. 
Woodhouse & Willoughby, of 100, King Street, Manchester, 
the work being carried ont by Messrs. Geo. Macfarlane & Co., 
Manchester, and operations commenced in January of the 
present year. The frontage occupies 75 feet, of which 
25 feet represents the width of the engine room, the 
remainder representing the length of the boiler house, and 
the length of the ground acquired by the Corporation is 
198 feet, so that as the present buildings only cover one- 
quarter of this area ample allowance has been made for 
fature extensions. 

The buildings comprise the engine room 44 feet x 25 feet, 
the boiler room 42 feet x 45 feet, the accumulator room 
10 feet x 20 feet, and the usual offices. 


canal by а centrifugal pump through the condensers, which 
were made by Messrs. Ledward & Co.,and areof the ejector 
type; the condensed water returns to a tank capable of holding 
800 gallons, from which it is taken by meens of a duplex 
feed pump made by Mesars. Mumford, Colchester, capable 
of delivering 6,000 gallons against a pressure of 125 Ibs. to 
the gquare inch ; this water is pumped through an oil filter 
to the feed range for the boilers. There is also an injector 
provided by Mesars. Holden & Brooke, as a standby, which 
is capable of delivering 1,000 gallons of water per hour, 
against a pressure of 125 Ibs. to the square inch. The oil filter 
was manufactured by Messrs. W. B. Haigh & Co., of Oldham. 
The steam engines, two in number, are of the well-known 
Browett & Lindley conipound vertical type, having cylinders, 
E 
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Н.Р. 18} inches, L.P. 223 inches, stroke 16 inches, and run 
at 203 revolutions per minute. The high preseure cylinders 
are provided with piston valves, and the low pressure with 
‚ the ordinary slide valves. 

The cranks are set at an angle of 80°, and the governors 
are of the fly-wheel type, as made by Browett, Lindley & Co., 
under the Begtrup patents. These are direct coupled to two 
120-kw. alternators | | 

supplied by Messrs. 

Johnson & Phillips, — - 
each of which has 
its own exciter 
coupled direot to 
the main shaft and 
capable of giving 
an output of 8 kw. 
each. The alter- 
nators have 30 
ar mature coils, 
which are station- 
ary, the field mag- 
nets revolving. 
Messrs. — Johnson 
and Phillips have 
also supplied a 25- 
kw. motor alterna- 
tor, which is ех- 
pected to take the 
night load from 
12 am. till day- 
light, and algo to 
act as a standby, 


Cowans, Limited, of Salford, and is of novel design, the great 
aim having been to combine compactness and safety with 
accessibility, which may be said to have been achieved with 
signal success. | 
There are three machine panels, each of which contains a 
siagle-pole switch, fuse, ammeter, and vo'tmeter, the other ps 
of the alternators being taken direct to another omnibus bar, 
which can be oon- 
nected to earth if 
n 


- bf ` 
ama Ate 
— " 
T ai 


ecessary. | 
A spare omnibus 
bar is provided, во 
that any machine 
can be run on 
either bus and the 
feeders run in 


parallel or singly as 
desired 


At present there 
are two feeder 
panels, one for the 
public lighting and 
one for private 
consumers; these 
have also a single- 
pole fuse, switch 
ammeter and volt- 
meter. 

All these panels 
are hinged at the 
bottom so that they 
can be swung for- 


thus dispensing 
with the necessity 
of synchronising 
the second large 
plant for any slight. demand above the capacity of the 
machine running. As the load drops, the spare power gene- 


rated will be utilised in charging the cells, when the alter-. 


nator will be run as a motor off the mains to drive the direct 
current machine as a generator for this purpose. | 

The accumulators are supplied by Messrs. Pritchetts and 
Gold, and have a capacity of 1,600 ampere-hours, and con- 
sist of 56 cells each 
containing 68 
plates. Each con- 
taining box is of 
lead, standing in a 
wooden tray on oil 
insulators, and these 
are in turn sup- 
ported on teak rails 
which are arranged 
in two tiers, so that 
there are two rows 
of cells on each side 
of the battery room, 
with a central n. 
sage between. e 
plates are sup- 
ported by glass 
bꝛarers, all plates, 
both positive and 
negative, being of 
the Planté type, 
any one of which 
can be withdrawn 
and a new one in- 
serted without its 
being necessary to 
stop the working of 
the cell in any way. 
The plates are kept 
apart by glass test 
tubes which are fastened together at the top, each plate 
having three test tubes at equal intervals separating it from 
the adjacent plates. 

All connections are designed with a view to preventing 
undue rise in temperature when the batteries are discharging 
ut their maximum. 

The switchboard has been manufactured by Messrs. 


MotToR-ALTERNATOR AND SWITCHBOARD, 


ViEW OF BOILERS. 


ward for examining 
connections; they 
automatically break 
contact on leaving 
the vertical position, so that each panel is “dead,” and will 
remain во until restored to its original position. 

The synchronising transformers are situated on the top of 
the switchboard and make contact with their feet, two of 
which form the H.T. and two the L. T. terminals—these can 
be replaced instantly by spare ones, should either or both 
fail and no danger is incurred in the substitution. 

The distribution 
is on the H.T. sys- 
tem, there being 
two main feedera— 
a 19/16 lead covered 
and a 7/14 lead 
covered cable laid in 
wood troughing 
filled in with pitch, 
also an earthenware 
pipe which runs 
alongside these two 
feeders and to the 
extent of the portion 
of the area in the 
original scheme. 

The first scheme 
has been consider- 
ably enlarged, and 
cables have 
laid into the resi- 
dential districts 
where it is ex 
electric lighting will 
be readily adopted. 
Owing. to the fact 
that the house: are 
во scattered and the 
demand not suffi- 
ciently centred to 
allow of the laying 
down of а L.T. network at present, transformers are 
placed in each honse, except in cases where there are 
two or three consumers adjacent enough to supply 
from ons house when a cellar on one consumer's pre- 
mises forms а small sub-station for the supply of the 
others. | 

The transformers are by Messrs. Cowans, Limited, Salford, 
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and have had special side boxes cast on to facilitate the 
making of the H.T. joints. 

The m of charging. is similar to that at Brighton, 
and the Wright maximum demand indicatora are installed, 
the charges being 7d. for the first hour's daily consumption 
and 2d. for remaining units. | 
- The street gas lamps are being converted in every possible 
instance, and Messrs. Reason & Co.’s fittings substituted in 


s^ ca aS 
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Tug ELECTRIC LIGHTING or А MUSEUM. 


the lanterns, there being two 100-volt incandescent lamps 
connected in series on each pillar. Transformer sab-stations 
are placed at suitable intervals to transform the current down 
to 200 volts, which is then conveyed to the lamp pillars, 
and a concentric main taken up the interior of the post. 
pet e aro aor Ney pon uon but it is expeoted 
ese will soon be erected in the princi uares and 
the Market Place. касы 
Тһе whole of the work has been carried out under the 
direct ‘personal supervision of Mr. Clirehngb, assisted by 
Mr. F. A. Cortez Leigh, one of the partners in the firm of 
Lacey, Clirehugh and Sillar, and Mr. Lonard Н. Combe, 
the borough electrical engineer. 


THE ELECTRIC LIGHTING OF A MUSEUM 


Tux Manchester Museum, Owens College, has recently been 
wired and fitted for electric lighting, the supply being 
taken from the mains of the Manchester Corporation. The 
building is divided off into bays by means of supporting 
aarp Various experiments were made to ascertain the 

method of illamination for the several floors, and inverted 
aro lighting was adopted for the ground floor (the geological 
and mineralogical section), and the first and second floors, 
which are devoted to zoology and botany. The third floor, 
which, like the second floor, consists chiefly of a gallery round 
а central well overlooking the first floor, is lighted by in- 
candescents on account of the height from floor to ceiling 
not being sufficient to allow of the use of inverted arcs. 
On the ground floor there are 16 10-ampere lamps, on the 
бга floor 12 10-ampere lamps, and on the second floor 16 


8-ampere lamps. The total number of incandescent lamps 
on the third floor and in the various offices is abont 180. 

The photograph of a bay showing the arc lamp in position 
gives some idea of the method employed and of the result 
0 

Each bay contains one arc lamp, which in addition to 
lighting the bay very well, gives the necessary amount of 
diffused light for the central well of the building. The 
cases on the third floor are lighted by means of four or six 
carved brackets, according to the size of the case. The 
arc lamps are differentially wound and are constructed to 
burn in pairs in the usual way. On the firat and second 
floors, on acoount of the ceilings being very low, it was 
necessary to use ampi with the mechanism above the aro, 
and in order to avoid having different types of lamps it was 
decided to adopt this form of ашр throughout. The 
reflectors are conical in form, and the positive carbon is 
placed below the negative. It is found that the mechanism, 
‘honga placed above the arc, casts very little shadow on the 
ceiling. 

The general result of this method of lighting has been 
found іэ be very satisfactory. The cases with the specimens 
are excellently illuminated, and the specimens themselves 
cast very little shadow. Further, a visitor standing quite 
close to the case himself casts no shadow, whatever his 
position with regard to the source of light. 

The wiring is carried ont on the distribution syatem 
throughout; the five mains of the town supply are brought 
into the building to a five-pole switch. From this switch 
five cables are run to the porter's lodge to a main switch- 
board, consisting of a three-pole switch connected to the 
centre and two outer cables, and four double-pole switches 
connected to the five cables in the usual way. 

The three-pole switch controls the whole of the incandes- 
cent system ; the four double-pole switches control the four 
arc circuits. It was decided to wire the incandescent circuits 
for 200 volta, in order to keep the 8iz3 of the main cables as 
. the immi io ШУЫ 

or purposes o cing, the gro oor is divided into 
two sl circuits of eight arc lamps each. The diagrams 
show the complete system of wiring. 
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Switc d— Ineandescents 
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A Ground floor (north), 40 amps. 
B First floor, 60 „ 
C Second floor, » 
D Ground floor (south) 40 „ 
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Incandescent circuits. 


Museum LicuriNc.—DiAGRAM or System. 


The building is constructed entirely of stone and iron, 
with concrete floora; the wiring has thérefore been erected 
on the surface in wood casings, specially designed to 
match the existing plaster mouldings.. As far. as 
appearance is concerned,. the result is. highly satis- 
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factory, the casings being hardly noticeable. The 
rain tor Duns sant Ge Rx i beehk nected Oe ee eee eee 


to be devised for recarboning and cleaning the lamps. It —— 


In the ELAC RICAL REVIEW, Vol. lxi, рр. 529, 597, we 
gave an account of a very simple theory of the induction 
coil which had been worked out by Walter, of Hamburg. 
The formulæ, giving the theoretical expression for the 
electrical processes that go on in an induction coil are 
exceedingly complicated, and Walter eucceeded in simplifying 
these formule by neglecting certain factors which experiment 
with an actual coil showed him to be ro small that they were 
of no importance in the practical calculation. 

One of the factors which Walter considered to be so 
small that it might be safely neglected was the capacity of 
the secondary coil. Oberbeck* objects to this, and considers 
that the capacity of the secondary coil in the 30 em. 
apparatus used by Walter is too large to be neglected. He 
estimates that it amounts to 5 x 10°! farad, i e., the 
capacity of a small Leyden jar. 

Walter has recently made a second series of experimentet 
to determine whether there is anything in Ober beck's objec- 
tion. He finds that in his 30 cm. coil the capacity of the 
secondary is only he of Oberbeck's estimate, and that the 
slight oscillations which arise in the secondary are во quickly 
damped out that they have no influence upon the frequency 
of the oscillations in the primary. His formule he finds are, 
therefore, quite correct for such coils. 

The method by which Walter determined the capacity of 
his secondary coil was novel and ingenious. He removed 
the condenser from the primary coil, and also took away 
the secondary coil. The primary circuit was then broken, 
and curve showing the time change of the magnetic field 
was observed by means of a Braun’s tube and a 
mirror. This curve showed a completely damped decrease of 
the magnetism to zero. When the secondary was placed in 
7 position on the primary, the damping was not quite complete, 

ELECTRIC LIGHTING OF A MUSEUM. there was a short swing beyond zero and back again, but 

not more than one oscillation took place. Comparing the 

T" duration of this oscillation with that of the primary when 

was necessary to avoid unsightly hoisting gear, and the the condenser was in circuit, the capacity was calculated by 
following method has therefore been adopted:—On the means of the formula T = 2 т V І, с. The oscillations of 
ceiling, just clear of the lamp, two strong hooks are securely the secondary were found to be about twice the frequency of 


B 
— ua 
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Тнк ELECTRIC LIGHTING or А MuSEUM.—DIAGRAMMATIC SKETCH OF SYSTEM or DISTRIBUTION. 


bolted through the floor, and a portable ladder has been con- those of the primary, and experiment showed that they had 
structed, which can be hooked on to the supports in the по influence on the frequency of the primary oscillations. 


ceiling, the bottom of the ladder resting on the floor. ro ĩ V0 ＋-rñIr 
entire installation was designed and carried out by Mr. G. A. * Wied. Ann., 64, p. 193. 1898. 
Steinthal, of Manchester. T Wied. Ann, 66, p. 623. 
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Though Walter succeeded in showing that there was no 
neoesaity for taking into consideration the capacity of the 
secondary in the 30 om. coil, he found that this was by no 
means the case when he applied the rame testa to a 60 om. 
coil (by Kohl, of Chemnitz). When the condenser was 
removed from the primary, and the circuit broken, well- 
marked oscillations of the magnetic field were observed, and 
the duration of these oscillations was found to be equal to 
that of the oscillations in the primary with its normal con- 
denser in circuit. From these experiments two facts were 
established, viz.—first, that the capacity of and self-induo- 
tion of the secondary i in large coils is sufficiently great to 
cause well marked and 3 oscillations; and, second, 
that to get the best res mary and secondary circuits 
must be syntonised. ur in action coils and small induc- 
tion coils must, therefore, be constructed on quite different 


P Waker comes to the conclusion that no simple formula 
can be given for calculating out the dimensions of large coilr; 
bat his investigations point out certain directions in which 
the construction of thore instruments might be improved. 
For instance, it is desirable that the method of winding and 
the choice of the dielectric should be such as to reduce the 

ity of the secondary to & minimum, since the кк) 
of the oscillations in the primary is thus kept as bi 
possible. It is upon the steepness of the potential ш" 
of the oscillations that the secondary E. M. F. depende, 
and the greater the frequency, ceteris paribus, the steeper 
this gradient will be. 

It is also of great importance that for all apparatus of 
this kind a magnetic material should be used having the 
highest possible susceptibility and the smallest possible 


hysteresis, in order to get the most rapid oscillations with the 


least possible loss of energy. 
—. E 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 976.) 


American Cables.— The Times Philadelpbia correspon- 
dent says that the secretary of the Navy is sending orders by steamer 
lea San Francisco for Honolulu for the gunboat Bennington 
imm y to take possession of Wake Island. The island lies on 
the route from Hawaii to the Ladrones and is to be used аз а cable 
stetion. Two ons have been formed to acquire a Govern- 


mens concession for the projected Pacific cables connecting the United 
Btates with Hawaii, the Ladrones, and the P vida rdi 
tally, with Japan and China. One is hoe 

in New York with a ca as Beye, Thieme 
орк who now ош the Mezioan ап American clin 

V 

mo PE Ip зы м 
supporters. 
Telegraphic eatorreptcons. а ane Repairs:— 


CABLES. Repaired. 
Amason Oompany’s cable— 
N poen рант * Nor. 2918, 1896 ы Deo. 26th, 
ew York- РА Nov, asi А 1698. 
Para-Maranham veo 200 Nov. 14th, 1898 eo? aps 
Bitia-Candie ... BA . Dec. 15th, 1898  ... Dec. 22nd, 1898. 
Perim-Assab ... . Dec. 21st, 1898 .. Dec. 27th, 1898. 
LANDLINES. 
Majunga-Tananarive .. Dec. 16th, 1898  ... Dec. 21st, 1898. 
B к ... Dec. 23rd, 1898 .. Dec. 24th, 1898. 
Baigon-Bangkok .. Рес. 20th, 1898 ., Dec. 21st, 1898. 
" А . Dec. 24th, 1898  ... Dec. 26th, 1898. 
Communication with Fao 
(Between Divanich and 
eme vn) $ .. Dec. 24th, 1898 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Burnley.— January 10th. The Co 
for np electric light cables an 
” December 16th. 


ration wants tenders 
switchboard. See our 


og 

ens Expeditionskontor, Statebanerne, Christiania,” by 7 p.m. 

anuary 4tb, 1899. A copy of the conditions of contract may be 

xam ined on personal application at the Commercial Department of 

үө огеш Omes, „B. W., any day between the hours of 11 a.m. and 
p.m. 


our Official Notices " December 16th. 


Edinburgh.—January 9th. The Council invites tenders 
for switchboard and boosters for the Macdonald Road lighting 
station. See our “ Official Notices " December 16th. 


Glasgow.— January 21st. The Corporation invites 
tenders for generating plant at one or other of their new electricity 
works:—Two engines sash ot 200, and two of 400; three of 1,100, 
and two of 2,200 indicated horse-power, with dynamos and 
plant. pecifications, forms of tenders &., from Mr. Obamen, 
city electrical engineer. Bee our “ Official Notices " December 16th. 


London.—January 31st. The L. C. C. is inviting tenders 
for four continuous current dynamos, one motor generator, two 
switchboards and switches, &c.,for the proposed Victoria Embank- 
ment installation. See “Official Notices” for full particulars. 


Norway.—January 4th. The Norwegian State railway 
authorities in Christianis are inviting tenders until January 4th for 
tbe supply of 14 tons of telegraph wire, 3200 insulators, 
10,000 sinc rods for primary batteries, 1,000 sinc cylinders and 
4 kilometres of insulated — ea wire. Particulars may be obtained 

— — Ostbahn Station, in Chris- 


| 11 ter Vorwilteng der шш 


Jernbanetorvet 8/9, Christiania. 


Roamania.—January 16th. Tenders are being шү 

until January 16th by the General Direction of the Roumanian Р 

and Telegraph authorities in Bucharest for the supply of 3,000 smali 

реши insulators, 15,000 medium size ditto, and 10,000 large 
O. 


town. Consulting engineer, Prof. A. B. W. Kennedy. See our 
“ Official Notices " December 9th for 
Tunbridge Wells.—January 11. The Corporation is 
inviting tenders for the n of telephonic fire alarms within 
the borough. "Tenders to the Town a 
CLOSED. 


Barnsley Tho tenders шише а our last week's 
“ Electri otes " ed 
S SE DS di as recommen or acceptance, were 


Howth.—It is understood that the contract for the equip- 
ment of the generating station at Sutton for the Howth electric 
"pere ы been placed in the hands of Messrs. E. Scott & Mountain, 


London.—For supply of battery for electrical installation 
on the Shaftesbury training ship. The following is a list, given by 
the Contract Journal, of the tendare submitted to the London School 
Board for electrical work :— 


А. 
Chloride Electrical Storage Company, tied 4242 10 0 £90 0 0 
Tudor Accumulator Company, Limited 22 ^ 0 18 0 0 
D. P. Battery Company, Limited.. 0 — 
Electrical Power Btorage Company, Limited . 178 10 0 35 7 0 
Pritchetts & Gold’ .. 162 2 0 18 0 0 


A. Maintenance per annum. Reconimendod for acceptance. 


LM providing electrical installation at the Sha/tesbury training 
ship. 


Laing, Wharton & Down, Limited £1,0000 0 0 
Bpagnoletti & Crookes wid is s "n .. 1,093 6 
. Tate ee ee ee ee ee 990 10 0 
Wenham & W aters, Limited 980 10 0 
H. F. Joel & Co., and T. Hover & Sons, United, Limited . 970 0 0 
Woods & Co. " А 969 10 0 
Drake & Gorham. "S °з 988 10 0 
Westminster Engineering Company, Limited Ут sis 880 0 0 
Foote & Milne.. 81 0 0 

Electrical & General Engincering Company (recommended 
for acceptance) T s. 785 0 0 
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FORTHOOMING EVENTS. 


Tuesday, January dot 8 pm. The Institution of Civil En- 
eers. Paper on “ High-speed Engines.” By John 
Handsley Dales, A. M. I. O. E. 
Friday, January 18th.—At 8 p.m. The Institution of Civil En- 
giveers. Students’ Meeting. Dr. Archibald Barr, 
M. I. O. E. (Professor of Civil Engineering and Mechanics 
in the University of Glasgow), will deliver an address 
on "The Application of the Science of Mechanics to 
Engineering Practice." ` 


NOTES. 


Electrical Progress in Prussia.—On account of the 
official system by which all engines and dynamos are regis- 
tered in Prussia, it is ible to obtain an accurate idea of the 
extent to which electricity is being used for lighting and power 
purposes. The following figures, showing the progress made 
since 1891, and the chief forms of utilisation at the present 
date, are taken from a recent issue of the Llektrotechnische 
Zeitschrift pee 


Number Aggregate 
Year. ig llores DO wer: 
1891 983 49,489 
1892 1,260 69,087 
1893 1,407 76,046 
1894 1,779 101,464 
1895 2,458 157,432 
1896 2,897 191,935 
1897 3,305 258,726 


The increase in 1897 was equal to 16°5 per cent. in number 


of engines and to 348 per cent. in Н.Р. The figures show 
to what an extent the engine-building industry has profited 
by the utilisation of electricity for lighting purposes. The 
tendency is for the size of engines to increase. Berlin 
Electricity Works has single engines of 1,000 H.P., 1,500 
H.P., 1,648 H.P., and 1,900 H.P. Frankfort possesses nn 
engine of 1,500 H.P., and Magdeburg one of 1,000 H.P. 
The utilisation of the electric energy developed in 1897 was 
as follows :—Lighting plante, 2,873 engines = 154,772 Н.Р. 
Combined lighting and transmission plante, 825 engines = 
84,216 H.P. Transmission plants only, 61 engines = 
10,785 H.P. | 


Elevator Accidents.—A serious elevator accident is 
reported from New York, which appears to be due to a cause 
hitherto rds grita Electrical elevators are variously 
counterweighted, 
the side of the elevator shaft. On the present oocasion there 
was something wrong with the automatic atop catch, and the 
motor continued to run after the cage had rested at the 
bottom of the shaft. The result of the overwinding was to 
crush up the balance weights and bend the bars which held 
the various weights together. The top weights were pushed 
out of their framing, and fell the height of the building 
upon the cage full of passengers. The lesson to be drawn 
from this is, that the weights ought all to be securely held 
together, во that the upper ones cannot fall off, nor can the 
intermediate weights which are held between the upper and 
lower solid weights be released, as is now possible, when the 
long connecting bolts are buckled. The immediate cause of 
the accident was simply the misplaced stop, and it is pro- 
bable that periodical inspection would have indicated that 
this stop was, perhaps, becoming loose. We do not know 
how the automatic stop is fixed and adjusted, but apparently 
it could not always have been out of place, and must, there- 
fore, have been in some way worked loose. 


Personal,—On Saturday evening last Mr. D. P. Regan, 
engineer and superintendent of the National Conduit and 
Cable Company, New York and London, was presented with 
an illuminated address and a case of instruments by the Irish 
employés of that company. "The company are the contractors 
for the conduit and cable work required by the Dublin United 
Tramways Company on the conversion of their linee from 
horse to electric traction. 


the counterweights running in guides down | 


The Electrical Equipment of the Third Avemue 
Railroad, New York.—The extent which electric tramway 
development has attained in America is suggested by the fact 
that the new departure of the Third Avenue Railroad Company 
of New York in substituting electric power for cable traction 
necessitates the construction of a power house in which 
engines and generators will be placed capable of producing 
64,000 H.P. This will be, by all odde, the largest power 
house—electric or otherwise—in the world, and apart from 
its construction, and apart from the constraction of the con- 
duit system and the line, the cost of the engines, boilers, 
electric generatore, transformers, switchboards, car motors, 
and other electrical equipments, will, 5 official 
statements, come to something more than one million pounds 
sterling. The president of the Third Avenue Railroad in 
speaking of this new undertaking a few days ago, said that 
the officers and consulting engineers of his company had 
devoted several months to the investigation of the various 
systems of current transmission and of electrical appa- 
ratus for generating and utilising the power. They 
had in view the most effective equipment for econo- 
mising in fuel and labour, coupled with the highest 
electrical efficiency. He stated also that as this new 
generating station would be the largest and most complet; 
power plant in existence, his board had decided, in view 
of the complex features of mechanical and electrical engineer- 
ing involved, that the work could be best carried out under 
one responsibility, and for that reason they had awarded the 
entire undertaking to the Westinghouse Electric Company, 
the builders of the great electric generators at Niagara 
Falls. It is interesting to note that the Niagara t—up 
to now the most important pe plant that has been con- 
structed—develops 40,000 H.P., while the Third Avenue 
plant will be more than half as large again. The same 
builders are now constructing an electric plant which will 
have an ultimate capacity of 75,000 H.P., driven by the 
waters of the St. 1 River. However, neither the 
Niagara nor the St. Lawrence plant is intended merely for 
railway, but chiefly for manufacturing and lighting purposes. 
The former has been for several years successfully conducti 
electric current over 20 miles to the City of Buffalo, and it 
is now reaching out to Hamilton, Ontario, and to more 
distant cities than Buffalo on the American side. The 
experience which has been gained by these American 
electricians. will enable them to achieve perfectly 
satisfactory results in the huge installation which is now to 
be undertaken for the Third Avenue Railroad. 


Electrical Resistance of Steels.—H. Le Ohatelier has 
recently determined the influence of carbon, silicon, &c., on 
the resistance of steel by measurements made on steel bars 
of known composition, and which had been heated at 600° 
for several hours. In the case of steels containing carbon, 
an increase of 1 per cent. of carbon raises the specific 
гевівіапсе— i. s., the resistance in microhms of 1 om. cube 
by 7. The steels are made up of lamellæ of pare iron or 
ferrite intermingled with the carbide Fe, О or cementite; the 
specific resistance of these components is calculated to be 
9:5 and 45 respectively. An increase of 1 per cent. of silicon 
increases the specific resistance by 14. According to the 
author, silicon steels do not contain a definite silicide 
Fe Si, but are either homogeneous mixtures analogous to 
the steels containing manganese or nickel, which are 
isomorphous with iron, or contain the silicon in a dissolved 
state. Manganese steels can exist in two allotropic forms, 
which differ in magnetic properties. The specific resistance 
of the non-magnetic variety increases by 5, and that of the 
magnetic variety, which is obtained by heating the former 
at 550° C. for two hours, by 3:5 for each increase of 1 per 
cent. of manganese. Nickel steels occur in two forms 
(Comptes Rendus, 1889, 110, 288; and 1890, 111, 445), 
which differ in magnetic properties and also in specific 
resistance. The latter is greatly affected not only by the 
content of nickel, but also by the allotropic state of the 
alloy. In steels which contain less than 5 per cent. of nickel, 
an increase of 1 per cent. raises the specific resistance by 
3—7. Chromium, tungstam, and molybdenum cause only 
a very slight increase in the resistance of steels, and hence, 
according to the author, are probably not homogeneously 
mixed with the metal, but occur isolated as definite com- 
pounds. 


t 
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The City Company and its Consumers.— The majority 
of the tenants of No. 4, Fenchurch Avenue, E.C., have 
written to the City of London Electric Lighting Company, 
Limited, in the following terms :— 


4, Fenchurch Avenue, London, E. O., 
December 20th, 1898. 
To the City of London Electric Lighting Company, Limited. 

Gentlemen,—We are tenanta of the premises known as 4, Fen- 
church Avenue, in the City of London, to which, by the provisions of 
the City of London electric lighting orders, a constant supply of 
energy is to be given at standard pressure. We have been put to 
very serious inconvenience of late on many occasions by the fact that 
the preesure has been very considerably below the stendard. By the 
terms of the Electric Lighting Act,and the orders and regulations 
made under it, we are advised that the company is liable to a severe 
daily penalty so long as this lasts. We are. not, however, anxious 
unnecessarily to take steps to obtain penalties against the company, 
but many of us have entirely dispensed with gas, relying npon having 
а proper continuous supply of electrical energy at standard pressure, 
aud are put to very serious inconvenience, owing to the failure on the 
company’s part to give the proper supply. We desire, therefore, to 
- give you notice that if the supply is not remedied, we shall be com- 
pelled to take such steps as may be open to us to Sompel the company 
to carry out ita obligations. The price charged for trical energy 
in the City of London is higher than in any other part of London, 
and the fact of the energy being delivered below the standard pres- 
sure, is to compel consumers to turn ou more lamps without much 
more result than to increase the account payable to the company. 
If the company does not carry ont its obligations, it cannot expect 
the customers to pay the rates charged. 


A communication to the Times says that the company has 
replied thus :— | 


Gentlemen,—We are in receipt of your joint letter of 20tb inst. 
You are correct in saying that the company is bound to give & con- 
stant supply at the standard pressure, but the liability is subject to 
the company being prevented from giving such a supply by inevit- 
able accident or force majeure. We acknowledge that our customers 
recently have been justified in their complaints, which my board 
greatly regret. My board can only ask for the kind indulgence of the 
companys customers in the difficult position in which the company 
has been placed owing to delay on the part of the manufacturers to 
er pa additional plant by the contract date, and to a series of 
accidents to machinery which could not be foreseen, and which were 
partly caused by the great strain put upon the existing plant by the 
enormous demand which there is at this time of the year between 
4.30 p.m. and 6.30 p.m. The board has always adopted the polioy of 
looking well ahead, and ordering additional plant to be erected aud 
ready for use long before it is likely to be required. This was done 
duriug the present year, and orders have lately been placed for addi- 
tional plant for the winter of 1900. All plant is liable to accidents, 
whether owned by municipalities or companies. The amount of worry 
and anxiety which the late inevitable accidents have oocasioned to the 
board, and especially to the staff of the company, and for which they 
receive no sympathy, can only be appreciated by those who have 
undergone the strain. My board directed that no expense should be 
spared, and киш the company's engineering staff have worked 
unremittingly both day and night and week-day and Sunday to cope 
with the difficulties, and we hope with success, as you will have 
noticed that the pressure during the last day or two has been good. 
The accidents, &c., have caused great loss to the company, as the 
meters do not register p y when the pressure is low, and this is 
apart from the loss of reputation. Therefore, you will see that it is 
to the direct interest the company to give & good supply. As 
regards price, my board have never regarded the question from the 

t of view of a monopoly, as has lately been alleged ad. nauseam. 
e rate of charge in the City is a question of cost of production and 
-of the high capital outlay on all works, due to the conditions 
o in the City of London. These conditions cannot be dealt 
with in a letter, but we shall be pleased to go fully into the matter 
with any consumers. The maximum price fixed by the Board of 
Trade and the Oorporation is 8d. per unit, and, under the orders and 
the contracts the price can be charged until a cumulative dividend 
for all past years on all the capital employed in the und has 
been paid. My board, however, have not done this, bit have volun- 
tarily reduced the price, and will continue to adopt the same policy 
as the yearly financial results of the company warrant such a course. 
The dividends paid on the ordinary shares of the company have been 
as follows :—1891, nil; 1892, nil; 1893, ni; 1894, 24 per cent.; 
1895, 5 per cent.; 1896, 7 per cent. ; 1897, 10 per cent., or an average 
dividend over the series of years of £377 per cent. per annum only.— 
J. Окоп, Burr, Manager and Secretary. | 


Electro-Chemistry in Switzerland.—A competition 
has just been opened by the Swiss Society of Chemical 
Industry for a treatise which shall be of service in aiding the 
development of the electro-chemical industry in Switzerland. 
A premium of 2,000 francs (£80) is being offered to the 
- author of the work which shall be adjadged the. best of those 
sent in. All competitors must send in their work by 
May Ist, 1900, to Herr Dr. Henry Schaeppi, president, Die 
Schweizerisihe Gesellschaftfiir-Chemische Industrie, Mitlödi, 
Switzerland, from whom full particulara of the competition 
may be obtained. 


“The Greatest Discovery of the Age.” 


Wr England set her navy afloat upon the sea, 

She had no anticipation of my great discovery, 

For tis I, the only I, that have made her ships but scrap, 

Any nation now may whip her, e’en the smallest on the map, 
‚ By " the greatest discovery of the age." 


For the blowing up of navies will now be only fun. | 
An exertion of my. will or thought and, lo; the thing is done ; 
I've combined a wireless telegraph and torpedo dirigible . 
In so evident a fashion, some say not patentable, 
My “ greatest discovery of the age.” | 
I care not if the whole shebang waa generally known, 
I'll be very much offended if ’tis not now my own. 
I'm a Christian and philosopher, as I have truly said; 
The laurels of undying fame are resting on my head 
For “ the greatest discovery of the age.” 


And when I am offended, my forgiveness is complete 

When I get a fall apology, with humbleness replete. 

I've put & stop to wars, but do not rest my claim 

On such a simple act as that for everlasting fame. 

My super-extra glory rests upon the arts of peace, 

I'm in for killing whales and sich and getting at their grease 
By my “ greatest discovery of the age.” 

I'm so etruck on this my latest that my brain it fairly reels, 

Aud my head it gets to spinning as if 'twere hung on wheels. 

I had an oscillator once, a tuneful dynamo, 

A revolution 'twas to make, by vibrating to and fro. 
"T'was а very great discovery of the age. 


Bat it died ere it was born and resteth as a myth, 
And its name now means some coils I experimented with 
As another great invention of the age. 


To shake the charge of mother earth, another scheme of mine 
Beate thunderstorms and earthquakes all along the line. 
But wait till 1900. O, won't the le talk, 
When I blow up stuff at Paris, when I think so at New York. 

By my “ greatest discovery of the age.” 
I’ve laboured with high frequency to publish and proclaim 
That I own some great discoveries, connected with my name; 
By high-potential discourse I’ve tried to bring to light 

there weren’t any others who contributed a mite 
To such very great discoveries of the age. 


But the shade of Cabanellas, and of many others too, 

Are upsetting my endeavours and proving my hoodoo. 

I content myself in this, that зо раро of the day 

Will print my schemes sensati and boom me by the way 
As “the greatest discovery of the age." 


— Western Electrician. 


Compression in Steam Cylinders.— Following on a 


previous article, the opinion is arrived at by the 


Engineer that compression is economically neutral in 
effect in practical steam engines, whatever truth there 
may be in Rankine or Zeuner, who neither fully 
realised the actual conditions of the oylinder or the 
influence of its walls. The full effect of compression can, 
after all, in our opinion, only be explained, or attempted 
to be explained, after careful tests with different qualities of 
‘steam, wet, dry, and superheated. On this more than any- 
thing will depend the result of compression. As a rule, 
practical men have taken the middle course, and while avoid- 
ing the square corner, have also compressed to a degree 
very much below that of the initial preasure. Compress to 
the atmospheric line, or a trifle above it, was once the rule 
for mill engines of large power, and this would generally 
provide easy and comfortable running, which, after all, is 
always a desideratum. In slow running engines the relaticn 
of weight of parts to steam pressure is not considered, and 
is of small moment, and the shocks of starting and stopping 
the piston, &c., have been best dealt with by a moderate degree 
of compression. That, with much water in the cylinder, a 
higher ratio of compression results only in liqnefaction 
beyond a critical point, is, we take it, proof that the 
benefit of compression, apart from mechanical effects, 
must be a function of steam quality. The water iu 
the cylinder cannot be hotter than the cylinder, and will be 
somewhere between the temperature of the cylinder and of 
the exhaust pipe, so that a good deal of compression indeed 
would be necessary to give the heat necessary to vaporise 
this. A study of a steam table will show how liquefaction 
may be produced, while the readiness to liquefy is plainly 
shown on the diagram by a loop or dip on the rising line, 
by no means always due to valve or piston leakage, though 
alwaya to be looked at suspiciously, where abnormally low 
expansion curves are present at the same time, | 
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The Position of the эре паве еко 
the remarks made last on the subject of copper, we 
should like to accentuate certain facta for the benefit of tbe 
consumer, To a great extent, users of copper look to America 
to relieve the tension that exista at the moment, but it must 
not be forgotten that the United States is inoreasing enor- 
mously in copper consumption, and there are few signs of 
augmented id Bey from anywhere. American production 
in November last shows a very large falling off, and as 
present prices offer immense inducements to produce and 
` supply, there is no reason to uis that there is any 
accumulation of stocks whatever. It is possible that the 
figures ‘given at the end of this month: will show 
an increase compared with November, for it is expected that 
two cargoes of ore may arrive in time to ba included in the 
monthly figures. This, in all likelihood, may lead to a 
slight set back, but it must not be overlooked that the whole 
of this copper is already sold and will be taken чү 
out of stock by the end of January. Should this get 
really occur, it would afford a favourableopportunity for SUPE 
consumers to buy. On going to press the price of G. M. Bs. 
is £57 3s. 9d. for cash and £57 11е. 8d. forward—the 
highest point touched this year. We understand that in 
November and Decamber 2,000 tons of American bars were put 
in stock in тегро, thus temporarily swelling the figures, 
and making a slight increase, but the hole of these bars were 
sold, and will be all out by the end of February. There is 
the strongest evidence that present prices are not checking 
consumption in the least, as a matter of fact it is increasing 
from day to day, and when one considers the enormous 
boom in electrical enterprise that is being effected, there is 
nothing to suggest a lowering in the price of copper unless 
the supplies are greatly increased. Under the cironm- 
stances we should not be rised to see G.M.Bs up to 60. 
We believe that not only the electrical ind bat also 
copper producers are inclined to under-estimate the demand 
for copper that is likely to arise during the next two years in 
this country. The principal work in eleotrio lighting and 


traction has yet to be done, and the electrical contracts in 


hand at the moment will eventually compel large purchases 
of copper. | 


The Underground Trolley in a Snowstorm.—The 
New York underground trolley system underwent the severest 
test since its inauguration on November 26th and 27th, 
when the severe snowstorm occurred. The complete or 
partial paralysis of / traffic on some of the lines would seem 
at first н! to suggest a failure of the underground trolley 
under such conditions, but a review of all the circumstances 
shows that the new system lived up to ita promises and did 
as well as could be reasonably exp The delay in the 
running of the cars lasted from four hours in the case of 
some lines to a whole day in the case of others. The 
Scientific American says that the blockade is explained very 
largely by the fact that such a heavy snowfall as 12 inches 
was not looked for so early in the season, and the company 
was to some extent taken unawares, and was not able to con- 
centrate its snow plonghs upon the various lines in sufficient 
force to keep them all open. Another fact that worked 
against the system was that the formation of ice on the rails 
caused the wheels to slip and brought the cars to a standatill. 
In this connection our contemporary is surprised to note 
that a New York electrical journal falls into the extra- 
ordinary error of stating that the ice on the rails prevented 
contact between. them and the wheels, “ thus preventing the 
establishment of a circuit." It is one of the chief merits of 
the underground trolley that both the feeder and return 
lines are placed in the conduit, and the current does not 
have to pass through the track and the wheels. Slipping of 
the wheels is a contingency to which every form of motor, 
whether steam, com air, or electric, is liable, and a 
blockade due to this canse does not reflect in any way upon 
the underground system as such. 


Recognition.—A South African paper says that at the 
half-yearly meeting of the South African iation of 
Electrical Engineers lately held in Johannesburg, the presi- 
dent, in the name of the Association, presented Mr. Paak, the 
secretary, with a gold watch in recognition of the work he 
had done for the Society. | 


"which can be se 


Another New Engine.—The Dow engine is described in 
the Electrical World, of New York, as the invention of Mr. 
J. Dow, who was associated with Corliss. Mr. Dow uses two 
cylinders, side by side, with cranks at 180°, and he makes up 
the weight of the H.P. piston by means of lead to balance 
the L. P. piston. The engine is thus a double vertical com- 
pound, using steam at 130 lbs., and running at 150 revolu- 
tions. The cylinders are placed olosely side by side, with 
short connections, and no receiver, but with direct expansion 
fon what we are aecustomed to consider the Woolf system) 
rom cylinder to cylinder. Thus the Н.Р. cylinder has in it 
the full range of temperature from boiler to condenser, and 
one of the advantages of compound working is sacrificed, 
viz., the division of the range of temperature between two 
cylinders. There are four valves for the two cylinders. 

hese are all placed between the cylinders, Steam enters 
inside the valves from their ends, and escapes outside them. 
They are all worked by a ing le wrist plate, and 
have a out-of movement act from the crosshead, 
which drives a slotted link, on which is a block conirolled 
by the governor. Indicator di are illustrated for 
the engine worked both with and without receiver, the latter 
of which are not the cards one would expect to obtain, the 
H.P. and L.P. cards being inoonsistent. A full description 
is to be found in the Proceedings of the Eogineers’ Club of 
Philadeiphia, Апу advantage of this engine must come from 
compactness of its cylinders and hardly from its system of 
working steam, whereby the hot cylinder is exposed to the 
maximum possible range of temperature. We cannot see 
that the system of continuous expansion can be justified on 
thermal rea‘oas, however much it may be when the 
oonstruction of an engine demands it for reasons of sim- 
plicity. Mr. Dow looks on a receiver as merely а heat 
radiator, and it is quite possible to throw away by a badly 
arranged receiver more than can be saved by its use. Mr. 
Dow evidently believes in compounding, for what it eaves in 
mechanical stresses, for he uses his first cylinder simply as а 
measuring pot. He is always sure of a minimum e of 
expansion, or otherwise he might as well have worked two 
Н.Р. cylinders side by side, and while seeking a simple 
structure have abolished the difference of cylinder diameter, 
the lead weighted of piston, &c., and possibly two of the four 
valves. 


The Electrolytic Indigo Vat.—There is an important 
paper on this subject by A. Binz in the geitschrzſt für 
lektrochemie, V., (1), 5—9, who points out that previous 
attempts to effect the electrolytic reduction or hydro- 
generation of indigotin have not met with much success. 
The preparation of an indigo vat or the transformation of 
indigotin into indigo-white, by means of zinc dust and 
i, is usually represented by the equation :— 
C; Hy N, 0, + H, = Ci, Hy Ns O2. 


vat can be obtained on electrolysis by using a zinc anode, but 
Me soon a point is reached when ‘pe indigo-white 
itself begins to conduct, and this is accompanied by the 
re-formation of indigotin at the anode, so that the pro 
cess cannot proceed bsyond a certain limit. For practical 
therefore, it is necessary to employ a cathode vat 
from the anode compartment by 
means of а porous diaphragm. But instead of using electro- 
lytic hydrogen as the active agent for the produ of an 
indigo vat, it would seem as if better results could be 
obtained by liberating zinc directly at the cathode. Since 
the solution must be alkaline, the proper electrolyte for the 
purpose is sodium zincate. Details are promised in a futare 
communication. | 


Search Lights for the Defence of the Thames.— 
The Globe says that orders have been issued for a permanent 
electric searchlight station to be built on the Sheerness 
Esplanade, in connection with the scheme for the defences to 
the Rivers Thames and Medway. Тһе site chosen, abont 
800 yards from the fortifications, commands the estuary of 
the two rivers, 
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The Nernst Lamp.—This lamp, the general nature of 
which we have described more once, was recently 
noticed in the Frankfurter Zeitung, which illustrated some 


however, the current oan pass, the resistance of the magnesia 
must be reduced by heating it from an external source of 
heat. One of tbe arrangements for carrying this oat i: 


a reflector, 0, on the inner side of which is a в 
platinum, р, which, when bronght to inoandesoenee by 


Fic. 1. 


current, uoces heat sufficient to render the magnesia a 
си current is then passed directly through the 
oxide by the wire, B, and the current in the is shut e: 


A more complicated form of the lamp is shown in 


sufficiently, a eurrent is 
e wire, B. In this circuit isa 
solenoid, с, which, on being energised, dra 


iral has m 
through the oxide by 


core, E, and lowers the now incandescent magnesia out of 
oylinder. When the current is switched off, the pull of 


nesia to their former positions. Prof. Nernst claims that his 
lamp gives the eame amount of light as the ordinary incan- 
descent at one-third the cost; the light is purer, and no 
vacuum tubs is required. 


Degrees in Demand !—The New York Journal of 
Commerce has the following amusing item of informa- 
tion :—“ A gentleman in Philadelphia has received from a 
firm in Rio de Janeiro an inquiry for some person or institu- 
tion that would supply degrees in medicine, law, dentistry 
and civil engineering, with information as to prices. The 
роце of these professions in Brezil requires a diploma or a 

egree, and those of foreign institutions are accepted. It 
appears that there are in Brazil many gentlemen who desire 
to practice these professions, but have not studied them, and 
do not care to spend the time and money necessary for 
acquiring a knowledge of them. Much as we are interested 
in seeing the export trade increase, we should be sorry to 
learn that an item among our 1 to Brazil consisted 


of literary degrees or professional diplomas.“ 


in the New York Electrical nesr says :—“ In 
constructing the strings of electric lights which were 
festooned across the streets of Chicago during the Peace 


Jubilee of October 16— 18th, the strings consisting of 100 
lighte each were made up ina long basement cellar. It would 
happen occasionally that а socket would be found that short 
circuited the string. An examination of the sockets did not 
always reveal the canse of the trouble, and at first it was 
thought that the socket could be burnt out by hrowing 


(6340099 Отг 


current from the street mains into the string, but after blowing 
out two or three 150-ampere fuses that plan was abandoned. 
Then one of the wiremen got an idea, hunted up a pocket 
п ы ое up the line, as shown in the figure. 
A circuit of eight house lights was detached on one side from 
the service block and connected through the loop made by 
the short cirouit. The compass was then alid along over the 
atring, the needle giving a wide deflection till the short- 
circuited socket was reached (A), when it stopped and swung 
beck to its normal position. This plan is simple, cheap, 
convenient and applicable in many cases. 


Кып ра and the С ще Process pm 
8 résu e process K. Rose, in Science 
Progress, 1898, 7, 807—818, the author discusses the fact 
that solution of the gold does not take place in the absence 
of or an reperi ма, It is doubtful whether the 
efficiency of ferrio chloride and halogens is due to their 
oxidising power or to their direct affinity for potassium. In 
most cases with tailings poor with gold and free from 
ere the air 5 in the Б із a Mire 
th ordinary pyritic tailings oxygen is gen supp 
* doubled treatment,” aeration taking place "during the 
draining off of the first solution. The most difficult materials 
to treat are slimes containing ferrous sulphide, which resulta 
from the раа of pyrites during the accumulation 
of the alimes. Theseslimes must be thoroughly oxidised by 
mechanical aeration, and, if necessary, by permanganate of 
. On the other hand, an abundance of oxygen means 
& large destruction of cyanide, and jadgment must be used 
to obtain the most economical result. The author discusses 
the subject of dilution, pointing ont that a dilute solution is 
just as efficient as a strong one if the supply of oxygen be not 
increased as well as the concentration. With slimy ores, 
which, owing to mechanical difficulties, require prolonged 
treatment, there is no necessity to hasten the solution of the 
gold, and it is better to use a dilate cyanide solution which 
suffers leas waste than а strong one. The objection formerly 
raised, that the gold could not be entirely recovered from a 
dilute cyanide solution by means of zino, has been overcome 
by using the zinc in threads with a very large surface and 
prolonged contact. The electrical processes for the precipi- - 
tation of the gold have been of immense benefit in the treat- 
ment of very dilute rolutions, but the electrodes must be 
large and very close together to overcome the great resistanos 
of the dilate liquid. Anodes of iron or lead peroxide and 
cathcdes of sheet lead ere used, and it is best to have a alight 
exoess of potassium cyanide present to prevent the precipi- 
tation of gold cyanide along with the Prussian-blae produced. 
Very clayey slimes have поши been successfully treated by 
circulation as a pulp with very dilute oyanide solution through 
а centrifugal pump with admission of air, and subsequent 
settling in large vate, and filtration of the decanted liquid 
иш E The аа са absolutely clear, and a 
ow current density of not more 0:04 ampere per square 
foot shonld be need 3 ^ 
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Hill Climbing Motor Car Tests.—The bill-olimbing 
tests of the French Automobile Club took place on November 
27th, and appear to demonstrate very considerable capacity 


on the part ok many ofithe vehicles. The hill surmounted 


was that at Chanteloup, near Paris, the slope of which varies 
up to 11 per cent., or nearly во, or, as we should вау, 1 in 9. 
The length of the hill is 1,800 km.—a distance covered in 
9 minutes 52 seconds by the winner, M. Jenatzy, with an 
electric carriage. The battery was very powerful. The 
total weight of car was 1,800 k., and over 28 Н.Р. was 
developed in places, which seems enormous, and Mr. Farman, 
to whose account in Industriss we are indebted for the 
figures, considers any longer duration would have completely 
disabled the batterjes, whereas petroleum cars would have 
gone on all right. Eleven of the contestants did the journey 
under 5 minutes, the remainder tailing off to a maximum of 
nearly 23 minutes. The second vehicle required only 10 seconds 
longer than the electrical car. It was a single-seat Bollée 
Voiturette, and hai a motor of 8 H.P. The speed of the 


winner was nearly an average of 30 km. per hour—a most 


respectable performance, as, indeed, were all the runs under 
5 minutes, for they represent speeds of above 21 km. per 
hour, or about 14 miles. If autocars will run at this speed 
up grades of from 3 to 10 per cent. with motive power of 
reasonable dimensions, the future of such cars must be 
good. "There were 45 vehicles in the competition, and over 
200 vehicles present in all. Mr. Farman is himself & 
petroleum vehicle man, and may be biassed againrt the 
electrical vehicle, which he affirms would have been disabled 
by an hour’s similar contest. It must, of course, be some 
time before electrical vehicles can have so wide a range as 
petroleum cars, the success of which will not have a retarding 
effect on electrical cara, but, on the contrary, will tend to their 
extension and will assist to familiariee the public with motor 
cars generally. | | 


.The-Action of the Silent Electric Discharge on 
Liquid Dielectrics.—Marcellin P. E. Berthelot describes 
in the Comptes Rendus (vide Vol. oxxvi., page 691), some ex- 
periments carried out in order to determine the action of the 
silent electric discharge on liquid dielectrics. Dry tereben- 
thene, when subjected to the action of the silent electric 
discharge, yields а small quantity of diterebenthene, but 
otherwise remains WEE Olive oil yields a small 
quantity of a blackish product insoluble in ether, oil, and all 
the various solvents. Except for the difference in colour, it 
resembles the polymeride formed in presence of nitrogen. 
Alcohol, when the action is prolonged, yields hydrogen and 
ethane, and the liquid contains some aldehyde and a hydro- 
carbon which seemingly contains less hydrogen than the 
olefinea, and has a feeble action on ammoniacal silver nitrate. 


A Successfal German Lighting Station.—The annual 
meeting of the shareholders in the Berliner Electricitiits 
Werke took place on October 81st last. The resulta of the 
operations of the lighting plant for the year 1897-8 permitted 
a dividend of 13 per cent. to be paid, as against 124 per 
cent. in the previous year. During the first quarter of the 
current year the daily consumption of electrical energy for 
lighting or other purposes was increased by 1,000 kw., and 
orders for connections equal to 1,460 kw. are in hand. The 
question of the transfer of the works to the city authorities 
is stil] unsettled, owing to disagreement as to the terms of 
purchase. Mr. John S. Raworth would doubtless argue that 
the consumers would benefit if it remained unsettled for an 
indefinite period, but the worthy shopkeepers and other con- 
gumers of Berlin ro doubt think that a portion of the 18 per 
cent. dividend may be transferred to their own pockets by a 
judicious purchase scheme and wise management of the works 
afterwards, and we cannot say that we altogether disagree with 
this opinion. 


Diathermanicy of Various Insulating Materials.— 


Au interesting comparison of the insulating action of various 
materials has been instituted by Prof. Carpenter, says the 
Schweizerische Bau Zeitung. If the loss of heat of a non- 
enclosed pipe is taken as 1, the following rotation of figures 
is obtained for the effect of the insulating agents :—Pale 


gray lead paint coat, 1:267 ; asphalt coat, 1:135; two layers 
of asbestos paper, 0'777 ; one layer of asbestos board, 0:594 ; 
four layers of asbestos board, 0:503; a wooden pipe, 0:820; 
magnesia, applied as paste, 0:224; slag wool, felty, 0:209; 
asbestos, mixed with felt, 0208; slag wool, fibrous, 07208; 
aabestos with sponge, 0180; two layers of asbestos paper, 
2°5 millimetres felt, 0°170. Consequently, the escape of 
heat seems to be increased by lead paints and asphalt paint. 
Remarkable is the slight increase in the imperviousness in 
using four layers of asbestos board, as compared with the 
results obtained by the use of only one layer. Svientiſic 
American. А | 


Researches on the Variations of Spectra in Mag- 
netic Fields.—In the Comptes Rendus (vide Vol. cxxvi., 
page 997) Messrs. Henri Becquerel and Henri Deslandres 
describe some researches, the object of which was to extend 
the observations of Lorentz and Zeeman, Cornu and 
Michelson on the variations observed in spectra when the 
luminous bodies are within a strong magnetic field. 
find that, under the influence of the field, a line may be split 
up in such a way that componente polarised in a plane per- 
pendicularly to the field enclose the components polarised in 
& plane parallel with the field, this being a mode of division 
which was not described by Michelson, and which is con- 
trary to that usually observed. Special attention was given 
to the spectrum of iron, and the following table showa the 
influence of the magnetic field on a portion of the spectrum 
between A 387 and A 382. | 


DrrrERENOES or Wavm-LzzNsGTH IN THE Ma FIELD. 
Liners POLABIBED IN A PLANS. 


Normal wave-lengths. Normal to the field. Parallel with the field. 


9,872 61 0-207 0:383 
3,865 65 0 368 0 

3,860 03 0 0:369 
3,858 40 (Ni) 0 0:293 
3.856:49 0 0:355 
3,850:10 0 0 

3.84119 0 0184 
3.840 58 0 0:159 
3 834 37 0 0-280 
3.824 58 0 0:360 
3,820:64 0 0 287 


It is noteworthy that the line, 3,850°10, does not become 


multiplied, although the neighbouring lines show the 

henomenon. The line, 3,865 65, is resolved into a triplet, 

ut, unlike other lines, it shows a distinct sub-division in 
the spectrum polarised in a plant normal to the field, and a 
slight thickening in the spectrum polarized in а plane parallel 
with the field. These peculiarities show that а magnetic 
field may render evident differences as yet unobserved 
between the lines of one and the same element or between 
lines of the same spectrum, and the authors suggest that 
some of the spectral lines not hitherto recognised as belong- 
ing to any particular substance may really be due to the 
effecta of magnetic influence. The carbon band at A 388 
found in the spectra of the sun and of comets, and remark- 
able for the number and regular order of its component lines, 
shows no recognisable splitting up or enlargement of the 
lines in 8 magnetic field, although the calcium lines, under 
the same conditions, show the usual sub-division. Zeeman 
found no alteration in the bands of iodine. All the observa- 
tions hitherto made seem to show that the inflaence of the 
magnetic field is greatest in the case of lines of high wave 
length. 


Employers’ Parliamentary Council.—A council has 
been formed representing the employers’ associations of the 
United Kingdom, with the intention of watching the intro- 
duction into the House of all Bills affecting employers. 
Anything more ridiculous than the latest Employers’ 
Liability Act of the present Government it would be 
difficult to conceive. The mischief ought to be repaired, 
and we hope the Parliamentary Council will take the matter 
in hand, аз well as try to prevent any such future errors. 


Electric Haulage on Canals.—It has been definitely 
decided to establish a system:of electric haulage on the canal 
between Brussels and Seneffe. 


um 
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Chemical Equilibrium and Electromotive Force.— 
In the galvanic chain, thallium in thallium chloride, potas- 
sium chloride, potassium thiocyanate, thallium in thallium 
thiocyanate, the reaction may be represented by Т, О, + 
SON’ = Cl’ + T, SCN, and if the ratio of the equilibrium 
concentrations of chlorine and thiocyanate ions = k, and the 
ratio of these ions actually present = a, then the electro- 
motive force is given by the expression = RT Г log. & a. 
From determinations of the E. M. F., therefore, the ratio of 
the equilibrinm concentrations may be calculated. The values 
80 obtained were compared with those obtained chemically, 
the numbers being :— | 


X — — —— — — 


Chemically found 


Temperature. Electrically found ratios. ratio. 
99 9° 0:87 0:88 085 


08 177 1:82 | 174 
The above reaction is attended with the heat development 
of + 91:8 K, and from this the temperature coefficient of 
the 59 0 constant T be deduced by the expression 
log. К — log. К = 9, R (1 T — 1T), and the temperature 
coefficient of the E. M. F. by the expression (— 9) T = dd T. 
The values КУК and КК во obtained agree well with the 
chemically found values, and the temperature at which K — 1 
is found to be (1) 81:27, (2) 32°5°, whilst the temperature at 
which the change in direction of the current occurs agrees 
well with the found temperature in each of the galvanio 
chains examined. The above is an abstract of a paper by 
Carl Knupffer in the Zeitschrift fiir Physikalische Chemie, 
1898, 26, 255—985. 


— ——— M — 


Physieal Changes Induced by Light.—The physical 
changes caused by light may be divided into changes in the 
relative position of (1) the atoms, (2) the molecules. 
Examples of the first class are collected, and show that the 
general nature of the change is from a maleinoid to a 
fumaroid form, the original compound possessing in all cases 
the greater solubility and lower boiling and melting points. 
The second class of changes are those of polymerisation, in 
which, however, the actual formation of double or multiple 
molecules is not necessary, but only a greater volume concen- 
tration of molecules. In all casee, and a large number of 
examples are adduced, the polymeride is distinguished from 
the monomeride by (1) smaller vapour pressure, (2) higher 
melting and boiling points, (3) emaller solubility, (4) lower 
specific heat; its formatiou is always exothermio, and by 
increase of temperature it is again converted to the mono- 
meride. In changes induced in organic compounds it is 
noticeable that the change is always associated with a double 
or treble linking, and Max Roloff considers that the action 
of light cannot be regarded as & mere mechanical disturbance 
of the molecule, but that the explanation must be sought in 
the inflnenoe of electro-magnetic waves on axes of electrical 
polarity of the molecules. Luminescence is frequently asso- 
ciated with the polymerisation and the reverse change, and 
both phosphorescence and fluorescence appear to be due to 
the formation of polymerides, which are re-converted to the 
monomerides with luminescence. The crystal oolourations 
are probably due to similar causes, and in the case of sodium 
and um chloride, are connected with the production of 
tri chloride. In many cases the phenomena occur best 
in the presence of small quantitites of impurities, and the 
author oonsiders the effect of the latter to be that of a 
* gensitiser," but full consideration is postponed. The above 
is an abstract of a paper by Max Roloff in the Zeitschrift 
für Physikalische Chemie, 1898, 26, 887—861. 


NEW COMPANIES REGISTERED. 


A.B.C. Electric Arc Lamp and Incandescent Mantle 
Company, Limited (59,963).—This company was registered on 
December 19th, with a capital of £60,000 in £1 shares, to acquire, 
own, and work certain patents and rights relating to electric lighting, 
to adopt an жое with Ferdinand Fanta, and to carry on the 
business of electrical engineers and contractors, electric] lamp and 


f manufacturers, &. The first subscribers (each with one 
share) are:— Walter Н. Phillips, 18, Kennington Park Road, В.Ш, 
electrical wireman; Edgar C. Bowtell, 39, Brooke Road, N., clerk ; 
Joseph О. Ooates, 202, Gascoigne Road, Barking, Е, clerk; C. R. 
Thorpe, 3, Trinity Road, Wocd Green, N., clerk; H. M. Merrill, 
Manchester Street, Brighton, accountant; W. Herbert, 1, Lomberd 
Court, E CO., accountant; B. F. Ball, 113, Avenell Road, Highbury, 
clerk. The first directors (to number not less than three nor more 
than seven) are to be nominated by the subscribers; qualification, 
£50. Registered office, 97, Queen Victoria Street, London, E. O. 


Pearson Fire Alarm Indicator, Limited (59,967).— 
This com was registered on ber 19th, with a capital of 
£150,000 in £1 shares, to acquire the benefit of three inventions 
known as the Pearson Automatic Fire Indicator, the Pearson Auto- 
matic E dog el Ы anis Indicator, qe th Haney Ga Auto- 
matic way Si to an agreement ammen 
and Richard Pearson, and uu on the business of mechanical and 
electrical engineers, iron and brass founders, and manufacturers of 
and dealers in fire indicators, fire extinguishers, fire ines, agri- 
cultural implements, tools, &c. The first subscribers (each with one 
share) are:—H. Gamman, Woldingham Dene, Surrey, gentleman: 
R. Pearson, 100, St Martin's Lane, W. O., electrician; C. 


Belvedere, Kent, merchant; A. J. H. Wills, 53, Holborn Viaduct, 


ship manager; O. Fane, 98, Street, E.O., engineer; L. 
Nevill, 25, Old Broad Street, E. O., solicitor. The number of directors 
ie not to be less than three nor more than seven; the first are the 
Hon. Lionel Holland, Gamman, and Richard Pearson; quali- 
fication, £1,000; remuneration, £100 each per annum, and £150 for 
the chairman. | 


Kidderminster and District Electric Lighting and 
Traction Company, Limited (59,972).—This company was 
registered on December 19th, with a capital of £100,000 in £10 
shares (5,000 preference), to carry on the business of electrical 
engineers and contractors, electricians, suppliers of electricity, 
electrical apparatus manufacturers, mechanical and chemical 
engineers, tramway and light railway proprietors, carriers, &c. The 
first subscribers (each with one share) are :—Emile Garcke, managing 
director; George Stevens, secretary; Charles Н. Dade, assistant 
secretary; Obarles H. Gadsby, contract engineer; W. Howard Smith, 
engineer; C. Walmsley, accountant ; and Henry M. Sayers, power 
engineer; all of Donnington House, Norfolk Street, W. O., and all 
connected with the British Electric Traction Company, Limited. 
The number of directors is not to be less than three nor more thau 


E.O., gentleman; O. F. eoi 108, 3 Street, E. O., steam- 
C 


. five. The subscribers are to appoint the first; qualification, £100; 
onnington 


remuneration as fixed by the company. Registered office, D 
House, Norfolk Btreet, Strand, W.C. 


Buck & Co., Limited (60,005).—This company was 
registered on December 20th, with a capital of £2,000 in £1 shares 
(1,000 £5 per cent. cumulative erence), to carry on the business 
of electricians, electrical and m ical engineers, suppliers of elec- 
tricity, motor car builders, metal workers, &c. The first subscribers 

each with one share) are :— T. Underwood, Brentford House, 

rentford, merchant ; John H. ey, White Stile Road, Brentford, 
clerk; W. R. Whitehead, 278, High Street, Brentford, clerk; W. G. 
Brown, 7, White Stile Road, tford, clerk; Mrs. Oatherine J. 
Bock, and Albert G. R. Buck, electrical engineer, of 18, Thornton 
Avenue, Ohiswick; Ernest A. Hill, 17, St. George's Terrace, 
Gloucester Road, S. W., electrical engineer. The fiest directors (to 
number not less than two nor more than five) are Harry T. 
Underwood and Albert G. R. Buck; qualification, £100; remunera- 
tion as the company may determine. . 


* Hart" Accumulator Company, Limited (60,059). 
—This company was registered on December 23rd, with a capital of 
£40,000 in £1 , to acquire the business of the Hart Becondary 
Battery Syndicate, Limited, carried on at Stratford, Weat Ham, to 
adopt an agreement with the Hart Szcondary Battery Syndicate, 
Limited, Samuel W. Hart and Edward J. Clark, and to carry on the 
business of an Electric Lighting, Heating and Power Company. The 
first subscribers (each with one share) are: —8. W. Hart, Oakdene, 
South Woodford, gentleman; George A. Bacon, Addieon House, 
Muswell Hill, N. gentleman; John G. Abraham, Grove Lodge, 
Maswell Hill, N., surveyor; George B. Kidd, 229, Romford Road, 
Forest Gate, licensed victualler; Leslie W. Spratt, 369, Romford 
Road, Forest Gate, drapsr; George Hay, The Chestnats, Stratford, 
E., confectioner ; Ernest H. White, 127, Portedown Road, Maida 
Vale, W., clerk. The first directors (to number not less than three 
nor more than five) are to be nominated by the subscribers ; qualifi- 
cation, £500; remuneration, £500 per annum divisible. Registered 
office, 75, Coleman Street, E C. 


Aberdeen Electrical Company, Limited (4, 095).— This 
company was registered in Edinburgh on December 21st, with a capital 
o£ £10,000 in £1 shares, to acquire and carry on the basiness of an elec- 
trical engineer now carried on by Richard G. Botting, at Aberdeen. 
The first subscribers (each with one share) are:—John Edwards, 58, 
Bridge Street, Aberdeen, wholesale merchant; George то, 8, 
Bridge Street, Aberdeen, wholesale merchant; George and 
John McBain, 38, Union Street, Aberdeen, chartered accountants ; 
W m. Ironside, О.С., 3, Golden Square, Aberdeen; A. Ledingbam, 16, 
Bridge Street, Aberdeen, solicitor; R. G. Botting, 51, School Hull, 
Aberdeen, engineer. The first directors (to number not less than 
three nor more than seven) are John Edwards, George England, Wm. 
Ironside, and Alex. Ledingham ; qualification, 100 shares; remuoera- 
tion as fixed by the company. Registered office, 51, School Hill, 
Aberdeen 
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OFFICIAL RETURNS OF ELECTRIC 
COMPANIES. | 


Crystal Electric Lamp and Rose & Bird, Limited 
(58,218).—This company’s statutory return was filed on December 
tb. The capital is £50,000 in £1 shares (10,000 preference). 
$9,750 ordinary and 6,000 preference have been taken up, and 39,743 
of the ordinary and 1,000 preference are considered as folly paid; 
£1 per share has been called on 7 ordinary and 5,000 preferer.ce, and 
£5,000 has been paid, leaving £7 in arrears. | 


A. Hirst & Son, Limited (57,889), Electrical 
engineers of Dewsbury.—This company's statutory return was filed 
on October 19th. The capitalis £5,000 in £10 shaves (100 prefer- 
ence); 800 ordinary have been taken up and issued as. fully paid, 

1 50 preference shares have been subscribed for and paid in 


Alliance Electrical Company, Limited (57.770).— 
This company's statutory return was filed on November Srd, when 
нона aa up out of a capital of £1,000 in £1 shares and paid 

r in fu | | | 


. —— 


CITY NOTES. 


Deuglas Southern Eleetric Tramways, Limited. 


THE report of the directors of the D:uglas Southern Electric Tram- 
ways, Limited, for the year ended O:tober 91st last, to be submitted 
to the third annual meetivg to be held at Manchester on Tuesdey, 
states that the duration of the season was 182 days, and the total 
miles run amounted to 40,963, and 94,173 pessen were carried. 
Tbe gross traffic receipts amounted to £4,196, from which is deducted 
£689, tolls payable to the Douglas Head Marine Drive, Limited, 
leaving net passenger receipts £3,446, to which is added sundry dis- 
counts, &c., £11, bringing the total net receipts to £3,458. The 
directors regret that the receipts were not much larger, but unfortu- 
nately, with the exception of the first Monday in August (Bank 
Holiday), the Easter, Whitsuntide, and August holiday weeks were 
marked by raih and storniy weather, and consequently proved unre- 
munerative. The daily service was well maintained thoughout the 
season, and no accidents to life, limb, or rolling stock occurred. The 
directors have written off the whole of the formation expenses— 
£600, and also a sum of £300. The latter ram represente the damages 
paid to the Douglas Head Marine Drive through failure to 
complete the works and keep the line open during the season 
of 1896. It was thought this account would he recoverable 
from the contractors, and it appeared in last year's accounts ias 
an asret, but upon going into the matter, it was deemed advisable 
not to press the claim. The Board have, therefore, charged both 
this, and the formation expenses (£600) to this year's profit and loss 
account, thinking it much wiser to write off these items, as they do 
not represent tangible assets, and, consequently, future balance- 
sheets will not be handicapped by them. The line and property have 
been kept in a thorough state of repair, and the sum of £303 has been 
spent ont of this year's revenue in improving and repairing the per- 
manent way. Notwithstanding these heavy charges against revenue, 
amounting to £1,203, there is a balance, being profit for the year, of 
£91, which, being added to £260, brought forward from 1897, leaves 
a balance of £351. All accounts against the company have been paid, 
and it will commenee the new season free from debt, and with a 
balance in hand. Although no dividend will be recommended this 
year, it is boped that by clearing the above obligations out of the 
accounts there will be every hope next year of a full dividend upon 
the shares, and, if the season is a fine one, there will be a 

d chance of there being a balance left over for the ordinary share- 

ers. i ' 


Smithfield Markets Electric Supply Company. 


Tux frst ordinary general meeting of the Smithfield Markets Electric 
Sapply Company, Limited, was held at Winchester House laat Friday, 
Mr J. Browne Martin in the chair. | 

Tbe CHAIBMAN thought that it would be known to most of them 
that something like a year ago this company purchased the undertaking 
of the Smithfield Eleotric Construction Company. When tbe present 
compeny came into possession they found that the machinery, and 
every appliance in connection with it, bad had a good deal cf wear, 
and had not been kept up to date. They therefore at once eet to 
work to put their house into order. They employed the serviczs of а 
vezy eminent engineer, Mr. Coc per, and acting on his advice, they at 
once commenced to overhaul the machinery, and to supplement it 
where necessary. They bad also decided to put accamulators in, 
which would effect a saving of something like £500 a year. He was 
pleased to mention that nearly every shop in the new fish market 
nad now been connected, and they had received instructions from 
the Corporation for the lighting of the old fish market, which 
would be reopened as a meat market early next year. This 
would considerably increase the output of the company. 
They would know that when they first took over this business there 


— 


was an ent which had been made by the old 

supply in what was termed а lump sum. That meant 

any customer who was willing to pay a certain sum а year had eleo- 
tricity supplied, whether jn large or small quantilies, for that sum. 
It wonld be evident to everybody that in that case there would not 
be the care and supervision in using electricity that consumers would 
exercise when they had to pay by meter. The eompany, therefore, 
decided that they must supply in the ordinary way by meter. At 
the same time, they were very careful not to rub up their customers 
too much. In € & change of this kind there was always a good 
deal of criticism. With all their care, attention and courtesy, they 
lost a large number of customers in the first place, but he was pleased 
to say that those gentlemen who left them had notonly come back, but 
in several cases had induced persons who were not customers before to 
take the cutrent from this company. Possibly some people might say 
that they expected this company to go on much quicker than they 
bad done, but they had been treading on delicate ground and thus 
altering the method of supply, and bad to be careful Tho building of 
the cold air store, which was delayed a considerable time, owing to 
certain constructional difficulties and arrangements with the County 
Oouncil avd otber bodies, was now well forward, and the minimum 
rental of £1,500 a year commenced last June. The company bad 
applied for several provisional orders, and he thought that there was 
no doubt that they stood a fair chance of getting one or more of them. 


The citizens of London must feel that if there was to be a second 
company introduced into the City, this company should get the pre- 
ference over any other. They were the only company. excepting the 

of London Electric Lighting Company, that beld sny order in 
the City, and it appeared to them that if was natural that if the 
City had bad pressure put upon them by the of Trade and 
other authorities to grant an order to a competing company they 
would give this company what influenoe they in support of 


their efforts to get the requisite powers. Over and above the 
they had applied for the Holborn and Bt. Luke’s districts, 
were both exceedingly valuable electric lighting areas. 


Tt 


. Colleague (Mr. Schenck) and himself were very confident that the 


company would ultimately be of very much larger dimensions than it 
was now. They were neither of them new to the electric lighting 
industry, and the companies that he was on now that commenced in 
а very small way were now very large. There was а lot more that be 
would like to tell them, but in the interests of the company of which 
they were all proprietors they would see that it was not always 

le to give the show away. He moved the adoption of the 


report and accounts. | 

Mr. ERNEST SORENCK seconded the motion, and in the discussion 
which ensued Mr. Cox inferred that for the new und at 
ie chairman had hinted large additional capital would be 
neede | 

The OHarBMAN replied that with their p 


zent large plant they 
could do much additional work withont fresh capital. 
The motion was afterwards carried. 


Automatic Telephone Company, Limited. — The 
annual general m of this company was held last Friday at 
Winchester House under the presidency of Mr. Max Margowski. 
After some lengthy remarks from the chairman, a long and 
sonal discussion enaned, and at the close of the meeting 
seemed to be some doubt as to whether the report had been rejected 
or accepted. | 


Cape Electric Tramways, Limited.—An interim divi- 
dend of 3 per cent., free of tax, has been declared. 


TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending December 94th, 182 15€; aggregate to date, 


£14,950 : ы 
The Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending December Sard, 1808, were 49,720 15е, 74.; corresponding 


De 
period, 1897, £2,726 9s. 7d. ; increase, 28 6s, 


The City and South London Railway Company.—The receipts for the week enê- 
ing ecember 26th, 1898, wore ALIS. Week ending December — 189, 
£1,055; increase, £79; total receipts for half-year, 1898. £96,968; correspond- 
ing period, 1897, £25,117 ; increase, 2851. Miles open, 8}. | 

The D Corporation Electrio Tramways.—The for the weer 
saing Decembe mth, 1806 were #146 7s. 84.3 w December 

; in 


The Dublia United Tramways Company.—The receipts for the week ending 
Friday, December 28rd were as follows:—D. U. T. Co., horse oats, 
£2,496 17s. 9d.; ditto, electric cars, £899 10s. 6d.; D. В. D. Co., electric cars, 
£663 15s. 3d.; total, £8,499 8s, 6d; corresponding week last year— 
ра P. Ca., el nade care 5 62. 10 yes S 

. B. D. electrio cars, . 18.; ; 
#111 88. 6d.; aggregate to date, £98,762 4s. Sd. ; - te to date last 
year, £91,650 110 T yp eee thy dere, 5 W ра 
mileage open ів miles electric es by , 
miles electrically, and 81 miles by horses, for the corresponding period 
last year. 


The Live Overhead Railway Company.—The receipte for the week ending 
W toa 25th, 1898, amounted to £1,489; corresponding week last year, 
£1,341: inorease, £98. 


The South Staffordshire Tramways Company.—The receipts for the week en 
December 23rd, 1898, were £635 88. 7d.; week ending December 24th, ' 
4664 68. 6d.; aggregate receipts for 51 weeks, £82,188 бв. 84.; last year, 
£82,205 98. 114, 
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SHARE LIST OF ELECTRICAL. COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. | 


Btock 
Present or Dividends for Closing 
Issue. NAME, Share. the last three years. 8 eie 
1898. 
1896. Highest.| Lowest. 
127,4001 African Direct Telegraph, 4 95 Debs. ioi ET . 100 4 $ . |101 —106 ivi 
25,000 5 h, shares T eee e ..| 10 8— 4 ded " 
125,000 Do. 5% Debs. Red. a sac ... | 100 98 — 96 : ies 
906 , 5004 Кае Telegraph ... n ies Stock EA 0» £2 18в| 8 ' 04 — 07 Te jos 
8,047, 2201 ; do. 6 & Pref. ta 55 .. Stock C4 18s|£5 ба| 6 116 —116 116{ | 115 
8,047, 2201 Do. do. pe: erred... si 2s ... Stoek n .. 116 — T 17% 16% 
130,000 Brazilian a Te ..| 10 7317 9617 Ф | 15]— 16 15$ | ... 
75,0001 Do. В Debs; And series, 1908 ... 110 15% |... . 111 —116 Уз 
44,000 | Chili Тва Nos. 1 to 44 000 ee И NA 5 4 4 $ 4 $ 2— 3} vee . 
10,000, Commercial e vs $100 | 7 8 8 180 —190 es 
918,2971 Do. do. 500 year 4 y 4 Deb. stock Red. 8 T es .. |104 —108 1064 
224,850 | Consolidated йы onstruction and миш m lj 3 -— ses 
10,000 | Cuba Telegraph ... ose vds 8 8 7 5 10 — 11 102% 
6,000 Do. 10 % Pref. eee TII еее ooo eee 10 10 10 10 164— 174 eee D 
12,931 | Direct к penas Telegraph .. is ai 5,4 4 4 4— 5 - M 
6,000 do. 10 ' Cum. Pref. 5 10 10 10 10 — 11 T ; 
80,0001 Do. do. 4j % Debs., Nos. 1 1106,00 . .. | 50 ^i E 44% 1106 —10895 s ; 
60,7101 Direot United States Cable... Sos —. | 20 24 S. | 14—12 ! 
120,000 | Direct West India Cable, 44 Y Reg. Deb. - . | 100 | ... Ин .. |108 —106 sug as 
4,000,000 | Eastern Telegraph, Ord. Stock е ET .. Stock T .. 178 —178 1764 | 174 
1,295,000 Do. 34% Pref. Btock a % 100 in .. 104 —107 106} | 1044 
500,000 Do. Prov. Certs., 60 $ ee вое eee 0% ees TII 54 — 57 2 00 ect 
89,900 Do. Н Debs., re EU 1899... | 100 | 6 6 5 101 —104 ae 
1,488, 2681 Do. Mort. Deb. ... |Вёоек! 4 4 4 124 —128 124 Vae 
,000 "gie rone Aastralsia, and p 8 ..| 10,7 7 7 174— 18 173§| 174 
b us. Gov. Su eb., 1900, ann. 
16,2001 { Фот. Вар.) Debs J000, red aaas 10 |5 & |5 % |5 % 101 —105 Ж | 
64,4001 Do. do. Bearer, 1 ою ко, 4,827—9, 100 | 6 @ 5 $ 5 102 —106 aes | 
820,000} а Do. 4 ® Deb: 1 КР ii Stock| 4 4 4 125 —129 ie 
astern and South can Tel h, 5 ^ Mort. De is à 
85,1001 1900 red. ann. Telegraph, os. 1102,43 f 100 6 20 |5 * . 101 —105 is | 
46,5001 Do. do. do. piss) beerer, 2,844 to b, 100 | 6 5 .. 102 —105 я А | 
300,0001 Do. 4% Mort. Debs., Nos. 1 to 8,000, red. 1909 100 | 4 4 .. 1104 —106 i Pe 
200,000 Do. 4% ‚ Mt. Debs. (Mauritius Bub.) 1—8,000 | 25 4 4 .. |104 —107 : ЗИ 
180,227 | Globe Telegraph a Trust e 05 oe 1 10 14% 4% 1 4 1 160 T 
182044 a 6 Ф Pref. "T is S n 5 P. 5. 164— 17 1 l 
,000 | Great Northern h, of С ses 0 0 € eee 
150, 000l Do. ‘Telegraph ж" 513, Debs. ... | 100 5 5 5 100 —108 |100 Ше е 582 m 
97,800 Halifax & Bermuda Cable, 44%, Ist. Mt. Dbs., wn. 1-1, 200, rd. 100 | ... К * |101 —104 |101 —104 wei aes 
17,000 | Indo-E Telegraph es 05] 25 10 10 10 55 — 58 55 —58 925 m 
100, 0007] London Platino-Brasilian Telegraph, 6 % Debs. .. . | 100 | 6 6 6 % 109 —112  |100 —112 as ase | 
. 484,597 | National Telephone, 1 to 484,597 $e А - 5 | 6i 54 6 6 н 
15,000 ро. 6 V Cum. Ist Pref. avi eve ... | 1048 6 6 12 — 14 18 — 16 . re | 
15,000 Do. 6 Y Cum. 2nd Pref. ... 10 | 6 6 6 12 — 14 18 — 15 ae | 
250,000 Ро. 5 % Non-cum. 8rd Pref., 1 to 350, 000 5 5 5 5 Е 
1,829,4711 Do. a Deb. Stock Red. Stock 8j 8j 83% |100 —103 |100 —108 T | 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,604, fully paid 1/56 5 5 8 in ) 
100,0001| Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 4 4% 106 —108 |105 —108 ju } 
11,889 | Reuter's ... ies T" s z iss 8 | 5 5 5 7— 8 7— 8 Я 
8,881 | Submarine Cables Trust. е eus - S. |Oert.| ... dis , 184 —139 [184 —139 - 
,000 United River Plate Telephone - iss P ‘si 5 4 5%|6% a 
151, 7837 Do. do. 5 Debs. eee еее TID Stock 5 eee ° 104 —107 104 —107 > ets 
‚ООО West African Telegraph, 5 95 De 100 5 5 |5 % 100 —103 |100 —103 m 
7 West Coast of America, Nos. 1—90, 000 and 53, 001—858, 008 21 eee eo? . i— j g 1 0 [I 
10290 = Do. 15 4% реза, ‚1—1 ,500 gua. by Bras. Bub. Tel. Dr 5 si 108 —106  |108 —106 "n 
eastern an RAE elegra h eee eee soo eee 121 12} 1 ee eoe 
88,129 Do. do. F 5 Pref. Ord. eee eot 7 5 8 b 8 5 8 8 — 8 — ТҮ 
38,129 Do. a do. e Ord. eee ee 7 1 N i & = | & тт, eee : 
889,521 Do. do. do. 4 % Deb. Stock Red. ... |8 SN — 107 —110 107 —110 % 
88,821 | West India and Panama Telegraph ... m ‘as ..| 10| į 1 g lj— 14хӣ| 3 — 12 
84,568 Do. do. do. 6 V Cum. lst Pref. ... | 10 | 6 8 6 10 — 10jxd| 104— 102 | 1 10} 
4,660 Do. do. do. 6 % Cum. 2nd Pref. . 10 6 6 6 94x 9 4 
80,0001 Do. do. do. 5 95 Debs., Nos. 1 to 1, 800 | 100 | 5 5 5 108 —100 |106 —109 aes 
158,100] Western Union of 0.8. Telegraph, 6 95 Star. Bonds .. | 100 | 6 8 6 98 —108 98 —108 JOlj | ... 
ELECTRICITY SUPPLY COMPANIES. 
80,000 | Charing Oross M Btrand 5 Suppl 7 95 | 114— 124 
20,000 Do. 47 % Cum. b А кн 0 — 63 6 — 64 - "t . 
84,000 |*Ohelsea Electricity върру, Ord PS 5 5 5 6 9 — 10 9 — 10 94 | ... 
60,000 Do. do. NE E. Deb. Stock Red... Stock 44 4 4495 |118 —115 ха|118 —115 А Sm 
50,000 | City of London Electric Lig 40 Ore à 10 7 10 22 — 24 23 — 24 234 | 222 
10,000 55 Ord. Nos. 99 501 t to 100,000 iss e 10 Ss . | 21 — 23 21 — 23 222. 
40,000 97 Cum. Pref., 1 to 40,000 ... ..| 106% |6 $ 6 $ 164— 163 | 154— 166 153 
400,000 Do. Deb. Stock, Bcrip. (iss. at £115) ‘all paid |... 15415915 8 127 — 188 |127 —482 | | 
80,000 | County of Lond & Brush Prov. Eleo. Ltg., Ота. 1—80,000 | 10 | ni n | ntl 121— 184. 121— 18j К T і 
10,000 ро. до. do. Nos. 80,001 to 40, 000 £8 paid. | 10 | ... ай .. 10 — 11 10 — 11 ^ ss i 
20,000 Do. do. do. 6 Ф Pref., 40,001—00,000 106 6% |6 144— 164 | 144— 164 sas T 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 5 ... — |6 5 — 6&5 5 —. 6i ids ag 
15,661 | House-to-House Electric Light Supply, Ord., 101 to 15,761 gus 4 9 — 10 9 — 10 25. m | 
12,000 Do. 7% Cum. Pref... 5 7 [7 7 94— 104 91— 104 ө ... i 
110,000 | London Electric Supply [NEN Limited, Ord. 81 ... esi vis 8 — 3 8— 8j Ves - 
48,060 Do. do. 6% Pref. B. oss А nz 0 — 81 6 — 6 eh 6 | 
62,400 |*Metropolitan Electio Bupply, 101 to 62,500 10 | 4 5 6 171— 1 174— 184 | 172 17 
220,000 Do. x First M Mortgage Debenture Stock | ... E 44 44% 117 —121 117 —121 уе la | 
6,452 | Notting Hill Electric b ead 10 2 7 47 6 17 — 18 17 — 18 P M 
81,980 |8. James's and Pall Mall Electrio Light, Ura. 5 | 72% 10435, 14% | 16 — 17 | 16 — 17 162 | 16} 
20,000 Do. = : Pref., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 bes wed 
50,000 Do. Deb. Stock Red.. |Stock| ... S.S. | 4 106 —108 |105 —106 
65,000 | South London Bleotrioity f Supply. Ord., £8 paid ... T 5 ig vis 8 22— 8 - 
79,900 , Westminster Electrio Supply, Ord., 101 to 80,000 er 5 7 99 P 1229 | 1 164 15 — 164 ix 


18 * Bubject to Founder's Bh Se fully = t Quotations on E "being used as 
e el ee toe a MM ыа TTT "Dg 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 


ELECTBICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Stock Business done 
Tasua. pm Share. the last three Su preston с енисе ы 
1 * Dec, 28th, 1898. 
| 1896. | 1806. | 1 Highest.| Lowest. 
60,000 | Aluminium A" shares, Nos. 1—60,000  ... 1 iis í 34— 8 31— 8i 34 921 
90,000 Do. 41 % lst Mort. Deb. Stock Red. Stock 94 —100 | 94 —100 | 99 
80,000 | British Electric Traction D 10 *. | 156$— 164 | 164— 164 ^ 
dí ° Tanos at £2 10s. prem. all pd.) e у 
90,000 | Brush Elecl. Enging., 1 to 90,000 .. 29| nit | wi | 1$— 14 | 0—1 11 
90,000 Do. do. Non-oum. 6% Pref. , 1 to 90,000 2| 8 nil 4 24— 2 24— iss is 
125,000: Ро. до. Perp. Deb. Stock .. Stock is 111 —115 111 —116 — et 
50,000 Do. do. 2nd Deb. Stock Red. . [Stock] ... ane .. |102 —105 , 102 —106 104 | ... 
20,000 | Callender's Cable Construction shares, Nos. 1—20,000 5| .. ie ids 94— 104 1 - e 
90,000 Do. do 4$ 95 1st Mort. Deb. Stock Red. |Stock| ... 5 * |118 —115 1112 —115 e e 
35,250 | Central London Railway, OM Shares ^ see] OP | one LE Sue а 1 92— 10{ | 103 
178,808 Do. do. do. £6 paid as. owed dO ss s vis 54— 6 t. - 
61,088 Do. do, Pref. half.shares £1 paid. 8 . | 12— 1 lj 1 e . 
71,447 Do. do. Def. do. £5 paid ... | :.. |... " 1 — 42 47 des á 
680,000: City and South London Railway... .. Stock 144,95| IN Y 13%] 65 — 68 65 — 68 674 | .. 
22,500 | Do. do. Ord. shares, Nos. 1 to 22 (500 £4 pd. 10| .. ку 8)— 4 94— 4 zm — 
82, 008 РЕВ & Oo., ici 1 to 82, Е ёк ‚ г 8 11— 2} 11— 2} - 
о. 56% 186 Mort. Reg. Debs., 1 to 748 o e 
82,850 £100, and 901 to 1,070 of £50 Red. . e eee ooo 91 = 96 91 96 eee 
99,261 | Edison & Swan Utd. El. Lgt., ** A" shares, £8 pd. 1 to 99, 281 5 5 $ 87 6 2ł}— 21 21— 21 ә. L 
17,189 Do. do. do. „A“ Shares, 01—017,189 5 6 54 6 4— 5 4— 5 e ZD 
194,028 Do. do. do. 4 95 Deb. Stock Red.. | 100 | ... Rus .. |97 — 99xd| 97 — 99 jës Е 
110,000 | Electric Construction, 1 to 110,000 ... e| 21 5 6 6 21— 2 | 3i— 2 (27 
25,000 Do. do. 1 Cum. Pref., 1 to 25, 0000 2| 7 7 7 2;— 3 | 2— 844 
111,100. Do. do. Perp. ist Mort. Deb. Stock .. [Stock] ... -— * |105 —107 [105—107 : 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 ... ... 2| ... : з + 1 +— t - ee 
67,275 | Elmore's Wire Manufacturing, 1 to 69,885, issued at 1 pm. 2| ... ue is + i i— ase I 
9,6001| Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 .. | 10 | 104 7 7 Ф| 10 — 12 10 — 12 iei а 
12,500 | Henley's (W. T. Msn Works, Ord. ... s | 10| 8 10 12 21 22 — 23 224 | 228 
8,000 Do. do. 7 % Pref. 10| 7 7 7 18 — 19 18 — 19 ID e 
50,000 Do. do. do. 4j Mort. Deb. Stock. Stock 4i 4% 4495110 —115 110 —116 сае es 
. 50,000 | India-Rubber, Gutta-Percha and Telegraph Works - 10 | 10 10 10 214— 214— 223 ae Я 
800,000 Do. do. do. 4 95 1st Mort. Debs. | 1 T — .. |102 —106 102 —108 1024 А 
87,500. Liverpool Overhead Railway, Ord. 5 .| 10 | 2] 21 81951109,— 1 10 — 10 185 iis 
10,000 Do. do. ' Pref., £10 paid з...  .. 10 5 5 5 Y 1484—15} | 144— 15} ee — 
87,850 Telegraph Construction and Maintenance .. 12 | 16 %| 15 %| 15 © 87 — 87 — 4l 40 | 39 
150,000 do. do. 5% Bonds, red. 1800 100 | 6 b 5 951104 —107 [104 —107 iis 
540,000ї Waterloo and City Railway, Ord. Stock 100| ... sis *. |11—114 111 —114 Im 


t Quotations on Liverpool Stock E 
Dividends marked $ are Or & year consisting of the latter part of one year and the first part of the next. 


t Unless otherwise stated all shares are fully paid. 


Bi 


British Aluminium, Ordinary, 10— 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
ham Electrio Supply, aa £5 a fon рем) в 


12; 7 % 


House-to-House, 4495 Debentures of £100, 107—109. 


1 and Knig 
fully 


£5 ( 
m Ovdbeary Чы Ф 


ag 
paid) па Ist Preference discus 095, £5 
Dividend, 1897, 


htabri Electrio Lighting, 


2 ыа 


National Electric Free Wi 


. Smithfield Market Electric, 3 


eT. Parker, £10 (fully paid), 183. 


MARKET QUOTATIONS, Wednesday, December 28th. 


[Increase or 


CHEMICALS, &c. | | Last week, | This week. | Decrease. 
& Acid, Hydrochloric S per owt. bJ- | 5/- 
a, Nitric per owt. 29/- 22/- 
а „ Oxalic. .. per ewt.| 82/- | 82/. 
8 Sulphurio * . per cwt. 5/6 | 5/6 
а Ammoniac, Sal .. .. per ton 87/- | 87/- 
2 Ammonia, Muriate (grey) . per ton £19 £19 
: (white) . per ton £26 £26 | 

> Bleaching powder T . per ton £5 15 £515 
a Bisulphide of Carbon . perton £15 £15 
a Borax se . per ton £16 10 £16 10 
a Benzole (90 959 a .. per gal. | 7l- 7/- 
a „ (50/90 %) . per gal. 5/6 | Б/6 
a Copper Sulphate.. .. per ton £1910 £19 10 
a Lead, Nitrate * per ton £2310 £23 10 
а „ White Sugar .. perton| £8010 £30 10 

» Peroxide .. .. per ton £2710 | £2710 
= Methylated Spirit oe .. per gal. 2/9 | 2/9 
а CY: Solvent (90 % at | 

160° C.) per gal. 5/6 | 5/6 
a Potash, Bichromate, in ‘casks... per lb. Bid. Bad. 
a - Caustic (75/80 %) . perton £A | £2A | 808 

„ Bisulphate .. рег ton £35 | 285 ба | 
а a Bhellac P 25 .. per ewt.| 65/- 65/- T | 
a Bulphate of Magnesia а .. per ton £4 10 | £4 10 
a Sulphur, Sublimed Flowers .. per ton £615 | #615 
a " Recovered . per ton £5 15 £5 15 
a x Lump .. рег ton £55 £55 | 
a Boda, Caustic (white 70 °, lg) -.. per ton £7 10 £7 10 | 
а „ Crystals $ . per ton £3 £3 
а „ Bichromate, casks per lb. 8d. 8d. 


gm o^ 


a Quotations supplied by Messrs. G 


METALS, &o. | 
b Aluminium Wire, in ton lots.. per ton 
Sheet, in ton lots. per ton 


с Brass (rolled metal 2" to 12") basis per lb. 
я „ Tube (brazed) .. per lb. 


„ Wire, basis per lb 
f Ebonite Rod per Ib 
- Bheet per lb 
g Copper Bars er ton 
g „ Wire (basis price) per Ib 
g " heet per ton 
g „ Rod per ton 
n German Silver Wire per lb 
h Gutta-percha, fine per lb 
h India-rubber, Para fine per lb 
¢ Iron, Charcoal Sheets .. per ton 
í , Pig (Cleveland warrants) per ton 
4 ,, Forgings,accordingtosize per ton 
i , Scrap, heavy per ton 
i „ Wire galvanised No. 8. per ton 
е Lead, English Ingot . рег ton 
Sheet . per ton 
i Mica (uncut slabs 8" long) per 1b. 
m Manganin Wire No. 28.. per lb. 
g Mercury ‚рег bottle 
o Platinum ‘ per oz, 
( Steel, Magnet, ‘according to 
description $e per ton | 
1 Steel, AUN in bars .. e | 
g Tin, block . T . per ton | 
Q „% toll Y per 1b. 
n , wire Nos.1 to 18 . per lb. 
j Yarns, Cotton, Single 101b, bundles pr Ib. | 
j * Flax, 6 or 8 lea. „% DOEAID. | 
j " Hemp, 8 ply 10 Ibs. per lb. 
j » Russian, 10 108, per lb. 
j "i Jute, 180 lbs. rove per ton 
j Manila, 24 thread . per ton 
k Zine, Sheet (Vielle Montagne bnd.) Pp. t. 


. Boor & Co. 
The Brit ish Aluminium Co., Ltd 
Messrs. Thos. Bolton & Sons. 


LA "m 


: + The India-Rubber, G.-P.,and Teleg. Works Co Ltd 
" „ Messrs, James & Shakspeare, 


Jackson & ТШ, 


у 


i 8 "HE by Messrs. Baur & Lowe. 

Ienry C. Leo & Co, 
мешу Ashby, Limited, 
Sanders, Wake & Co, 

W. T. Glover & Co., Ltd. 
P. Ormiston & Sons. 
Johnson. Matthey & Co., Ltd 


j "n n 17 


* "n LE] "n * 


1 ” 1 " n 


, 10s. paid, $ to 4. 


Bank rate of discount 4 per cent. (October 13th, 1898). 


This week. | Last week. Ev 4 


£224 | £224 в 
т Ол 
ы | 8/- Lj 
# 5j- 
£66 £66 
A 8d. 
£66 £66 
£66 £66 Y 
1/6 | ae ** 
^ 6/- none obt'la 
. |4/ n. 4/13 0. EY torwa os 
£18 
44/8 | 7 
From £11 | From £11 
45/- | 45/- 
£8 15 £8 15 
£18 5 £18 5 
£14 8 9 £14 8 9 
6/6 6/6 
l- 8/- 
£7 15 £7 15 
£816 £316 
From £15 | to £40 
£58 £58 дє 
£8710 | £8510 £2 inc. 
1/8 | 1/8 a 
1/4 | | 
ва. | ба, 
824. 8 а, 
4 
d. 4 
2 | £ 
£29 | £29 
£99 10 £99 10 | 


p ———— c r. 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


" Егхстріс lmYERROOMMUNICATION IM BarLwar Teams.” Ву W. E. 
Lasmaposm, Vice-President. Paper read December 15th, 1898. 


(Continued from page 956.) 


Ws have now before us the various electrical systems” calling for 
criticism, and the first question which will present itself for con- 
sideration is whether a one or a two insulated wire system is to be 


We have seen, from the experience of the London, Brighton and 
Bouth Ooast Railway, that an earth or rail return is not satisfactory. 


COACH 


Fic. б. 


b 


| b’ Е 
=== — 


Fic: 7. 


It will also be clear that with an open—tc., an uninsulated— return, 
any leakage which may arise in the insulated wire, or its connections, 
vil result in short-circuiting the batteries to a less or greater extent, 
according to the amount of leakage, and it will be equally obvious 
that with two insulated wires any defect in one would not produce 
such a result. The cost of the second wire is so small, that it is 
questionable if it would amount to that incurred in ing the con- 
nections to the wheels or other portions of the vehicle in order to 
ensure a satisfactory earth return, where this course is pursued. 


C OACM 


of Lerlanch e, of No. 1 size, to be with bells as 
shown in 1, the connecting insulated. The working 
ca of the cells was taken each day from October 18th to 
November 20th. The results are given iet Table II., Appendix. There 


a depreciation. T'he 
шы and » electrolyte did not show depreciation. Consumption, 


to be turned 
тое конса ар шакы (оер 
e position may occupy train. tohes 

d, manifestis if this is so, it is а con- 


venience as well as an economy to dispense with them. 
Their object, except, ps, with a view to econo- 


mising battery power, is not apparent. 
2.—Mopz or Commmorina VEHICLES. 


It has been that ane g ros question of 
coupling ар the vehicles has proved inflgential in the 
ado of the single insulated wire and earth return. 


connection with the rails. This branch of the question 
Appears to haye proved a somewhat serious stumbling 
In the Board 


"a pe the eeka гын рна ai бә 

к. 7 represents the coup emplo 

hton Company. It is formed of a spiral vi wire 
osed inan India-rubber tube. The wire 


pling used by the Ohatham and Dover 

the coupling box. The loop, a, 
in se pung up, is passed over the hook, 8, which, under 
= 00006 of a strong spring, holds it in good con ‘act 


Railway, has succeeded combining the electrical 
communication required for this purpose with the 
brake coupling. The electrical parts of the coupling 
are countersunk in the metal portion of the brake 
coupling, which is cut away for their The 
wires are arranged inside the brake tube, being con. 


tact. 
Fig. 94 shows the contact-making t, 

l is screwed into the metal portion of the “ү as 
seen in fig. 98. 4 is а ring of insulating material, to which metal 
flange and tube, в B, is secured. This tubo serves to hold within it 
the contact-making piece, c, which is formed of a metal tube, reduced, 
as shown by the dotted lines at к, in order to receive a spiral spring, 
F, the duty of which is to press forward с, во as to ensure good 
contact with the corresponding part of the coupling around the edge 
of the tube, p, which is milled to assist in making good contact. 
G is a metal collar which limits the action of the spiral spring in 
that direction. 
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In 1885 the author was granted letters patent for combining an being raised by that department of the service responsible for the 
electrical with the vacuum brake coupling; but in this instance the satisfactory operation of the brake. It is believed these are the 


МАЛИК 


г 


б 
› 57 | 
> ` 


= 


Fic. 95 


coy practical attempts made with a view to effecting this combina- 
on. 
(To be continued.) 


"IwPRovEMENTSE IN MacNETICO Sraos Тагваварнт” Ву Dr 
Orven Lopez, F. R. S., Member. (Paper read December 8th, 
1898). 


Part I. (Fest Portion). 


Tux! general principles of electric „рм telegraphy—or wirelem 
telegraphy, as it seems to wish to be — are fairly old; and with- 
out going into the history of the subject, with which I need nat 
trouble you, since it has been admirably summarised by Prof. Silvanus 
Thompson in his lecture to the Society of Arts, I may recapitulate 
the three chief methods that have been tried. 
f First and oldest the earth current or method, 
powerful current conveyed to the earth or sea by two well-separated 
electrodes causes a alight difference in between two other 
well-separated tapping electrodes at a се, and thereby pre 
a feeble current throvgh a joining wire, which can be detected tele- 
phonically or galvanometrically, or in any other convenient and known 
тогос impression that this асро ere ae 
uction for the purpose of conve messages P a 

part in the past, and is рв ed to play а greater part in the 
future, than most people suspect. When, for instance, as in Mr. 
Langdon Davies's experience, phonoporic currents have been heard 
in very distant telephone trunk lines, it is difficult to be sure how 
much of the effect is due to a true induction from wire to and 
Fic: 9 how much of it is due to conduction—not only conduction 

i | the soil from earth-plate to eartb-plate, but con 


| 
i 
ii 


this may very likely be regarded as an advantage. It may also be 
to some extent a disadvantage, owing to its resulting in the mixing 


The second method that has been tried for purposive space tele- 
graphy is the method by magnetic induction bétween two insulated 
line wires stretched parallel to one another along opposite coasts 
This method, as is well known, has been tried under the auspices of 

is, 


.I think I am right in saying, the only system in actual regular 
work; for near Cardiff, between Lavernock Fort and the neigh 
bouring fort on the island of Flat Holm, І have myself seen it at 
work, and have admired the ingenious system of “саП” devised by 
Mr. Evershed, and there employed. I desire to say that when I gave 
a short preliminary note to the British Association at Bristol this 
year, on а “call” that I had invented, I was unaware of Mr. Ever 
shed's work in the same direction. He has undoubtedly achieved the 

284 result there aimed at, though with the expenditure 3 deal of 
FiL9 power, and had I known, I should certainly have referred to it in my 
communication at Bristol. But after the Bristol meeting Mr. Preece 
| Mir. Fartridge, the telegraphic Vendent at — rion 
А i e te superinten to 
3 was superimposed upon the brake tube and coupling. also Iam oblig кк н 
was not, however, allowed to иди а long in use, serious objection In the third system of space telegraphy—that by Hertz waves— 


zirk 


8 
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the pablic owes its knowledge, and interest aleo, to Mr. Preece, for 
bad Mr. Preece not taken up the subject, very few persons would, in 
all bility, have heard of Herts waves and Branly detectors and 


and power of 
become the best known of all, and, indeed, Italy is generally credited 
with the whole 5 do not intend to refer to this interesting 
method again to-night, before leaving it, it may conduce to clear- 
ness if I explain wherein the Herts wave method—at which I have 
also worked, in conjunction with Dr. Alexander Muirhead—differs 
from the older magnetic inductive method of Mr. Preece, Willoughby 


very alternation in a suitable medium produces waves in one 
sense, but the intensity of those waves is immensely dependent on 
the rapidity of the alternation. A rapid pulsation of air, in and out 
of a hollow veesel like a resonator, may cause an extremely loud 
sound; a slow pulsation, of the same, or even of much greater 
amplitude, would cause no perceptible effect, beyond an alternate 
rise and fall of & sensitive barometer. 
Again, a reed vibrating slightly, but quickly, is audible at a dis- 
tance, while a fan vibrating strongly bat slowly is not audible at 


all. The waves emitted by the one are strong, by the other are 


ly weak. <A magnetic alternation of sufficient rapidity 


any electrostatic effects, and so prac- 
at each puleation returns again to the 


induction all the energy is kinetic. 

the explanation for a moment to touch on a practical 
point: It might seem, from what we have so far said, as if all the 
advantages lay with the rapid vibration or wave method. But wben 
really large distances are contemplated, or when obstacles intervene, 
ім advantages diminish and ultimately disappear; for slow magnetic 
pulsations are independent of all obstacles, exc-pt actual iron, if they 
are slow enoogh, and are only slightly weakened by conductors, whereas 
rapid pulsations or true vn ves are stopped by conductors and are greatly 
affected by obstacles. It is probable, as I have hint d above, that 
earth-conduction plays a considerable part in some of tbe coherer 
signalling which is supposed to occur by means of waves in space ; 
and in all cases it is а possibility to be constantly borne in mind. 
The coherer is a detector of electric jerks transmitted by the earth or 
by uninsulated conductors such as gas pipes, and the response of a 
coherer is no conclusive demonstration of the receipt of actual Herts 


waves. 

To detect the radiation of energy, something capable of responding 
to waves, such as an ear, an eye, or a coherer, is appropriate; to detect 
the fluctuations of pressure or of magnetic field, something akin to a 
barometer or magnetometer would seem to be appropriate; but, 
inasmuch as these instruments only indicate the state of things at 
their immediate locality, another de rice can be employed which 
shall integrate the effect over a considerable area and therefore be 
much more sensitive. Buch a device is afforded in the case of mag- 
netism by Faraday's current-induction. A circuit connected with any 
electric detector, such as a telephone, may surround a large area and 
give an induced current depending on the variation in the total lines 
of foree through the entire area. 

In the Lavernock signals, considering them as due to wire induc- 
tion, the inducing and induced areas are both long narrow strips in a 
vertical with their long sides horizontal and their faces : 
each being constituted by the space between a long over line on 
posta and the retarn —or, rather, sea—circuit. 

But in some interesting e ente made by Mr. Stevenson near 
Edinburgh he employed a horizontal coil wire ) Approsimetely 
circular—in one case utilising some farm fencing, I eve—and by 
means of a battery and key at one station was able to hear Morse 
signals in a telephone in another like coil half а mile away. This 
certainly from pure induction, and it may be considered to 

t the closest approach hitherto made to the method I bave to 
being forward to-night. 

Unfortunately, Mr. Stevenson made а alight error in the theory, 
and perhaps for that reason did not continue the attempt over larger 

He says that with a given number of ampere-turns the 
hearing distance increases with the square root of the diameter of one 
of the coils, or with the simple diameter of both coils, thus making 
it necessary to double the sise, quadruple the area, of each ooil if the 
distance is to be doubled ; and, since he used 1,600 yards of wire in 
each оой] to signal half a mile, he may have considered the cost pro- 
hibitive for any really great distances, as, indeed, it is, with mere un- 
aided coil induction. 

But, in trath, the law of distance is not the square root of the 
diameter, but the two-thirds power, with a given primary current ; 
and so doubling the circumference of each coil will enable signalling 
over more than double the distance, if other things can be kept the 
same. 

Іх is true, however, that for such magnification the thickness of the 
wire must be magnified likewise, or else more power will be consumed 
in the enlarged coil; and this consideration, together with others 
shortly to be stated, does speedily make the cost prohibitive, unless 
some fresh revolutionary devices are employed. 

The devices I have to lay before you to-night contain nothing new 
in principle—i.c., they involve no discovery—but, inasmuch as they 
make practical over big distances what has been actually successful 
over small distances, I venture to attach some importance to them, 
and think them worthy of your attention. 

First I ba ve to explain my system of etic induction telegraphy, 
and next the extra sensitive receiving instrument which may be 
ens with it. 

chief feature of my magnetic rystem is the ontcome of an 


“ syntony to denote the sympathetic response between 
Ыг ас the mine "Aci 55 


electric other; the medium of communication 
this oase the field between the two circuits, 
the lines of force of the one circuit , and by their 


h as several thousand volte, and cause a spark 
Now, for 55 I replace the Leydon jar 
ow, for purposes, а con- 
Е capacity, and the circuit of sl iret 
a large horizontal оой of wire—it may be of one turn, or it be 
of more; and the frequency of vibration, instead of the 
or so per second appropriate to Leyden jars, becomes the thousand or 
even ише ра кеш күноо ишт Henoe, instead of 
bance, I use either a coherer or 
else a telephone as a shunt to the receiving condenser. Further, 
although the momentary oscillation of a spark constitutes a possible 


leading feature of my system, I have occasionally, as an experimen 
with it, Ind tried what could be done with the area 


pattern, and at the sen 
777. National Tulephone Company's 
ms on o ati one 8 
telephones the sound could be heard many miles a aay anf 
Cheshire, towards the Dee, the signals could bs clearly heard, while 


of two miles when a 
attuned. I am speaking 
receiving telephone was employed, but only the first 
cable, bought for the purpose of the trial, was described as 
inductive telephone ies exactly the variety : 
was very badly insulated, having been bought as 
old materials; but still it might, perhaps, have been ug шоро to do 
syntonised, however, 


H 
Е 


of 
ter to listen to than a deep bass, the ear 
more sensitive to it; and, moreover, to attune the circuit to the lower 
frequency would have entailed a prodigi 
used 28 microfarads, and bad to insert the thick wire of a hedgehog 
transformer in the circuit too, in order to get the induced t 
frequency as low as 384, with the quarter-mile length of cable once 


I generally used a couple of Ader telephones in series, each of about 
70 ohms resistance, connected them thus asa shant to the 
receiving condenser. 

The resistance of 


the receiving cable itself rey d 0°07 ohm (it 
consisted of 100 No. 18 wires all in parallel), so that hone 
had been in series with it, a very low resistance winding woul 

to be employed, and in the early trials I did not happen to have such 
& aka tal handy. I did, however, use aj Western Electric loud 
8 telephone of 2 ohms resistance occasionally. A 

of course, was sometimes used, but it wastes power. 
low resistance of NA to be rather illusory 


* In the paper a detailed quotation concerning Mr. 
Btevenson's ex t was here made, under the belief that signal- 
ling to a lighthouse at the Shetlands had been tried; but this was a 
mistake. The experiment was only a preliminary one near Edin- 
burgh, and does not a to have satisfied the Post Office officials 
who helped to conduct 
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" virtually of 20 strands of separately insulated No. 16 wire, slung 
on poles round a squarish contour; but, unfortunately, it was again 
sheathed in lead во as to be nominally “ anti-inductive.” 

I found it best usually to join these 20 wires in five series of four 
strands each; and the current in each sfrand being then, say, 6 
am I call the whole current in the cable 24 amperes. 
receiving cable I conld also at first employ in separate strands, 
for its 100 wires were supposed to be insulated with thin India-rubber. 
The first time I heard the note I had 19 of these strands in series 
without a condenser, constituting a coil of 19 tarns, connected to an 
Ader telephone. Since then, however, the insulation has so much 
broken down that I am constrained to use all the wires in parallel, 
which for many purposes is not so convenient. 


~ ADVANTAGN OF Вӯнтонт. 


Now proceed to consider more particularly the elementary theory 
of magnetic induction telegraphy between two large distant hori- 
zontal coile, first witbont, then with condensers; taking the case, 

however, of an alternating current, and not the simple make-and- 
‘break battery arrangement employed by Mr. Stevenson, which obeys 
somewhat different laws. 

Tbe. first proposition 1 wish to maintain is that no unaided 
simple induction process can work satitfactorily over really big 
distances unless an altogether prohibitive amount of wire or an ex- 
атараг amount of power is employed. 

This proposition I prove by considering the strength of current 
induced in the distant circuit. Let a and b be the radii of the two 
ooile, considered circular, апа m their turns of wire, and r their 
distance apart from centre to centre, this last being considerable: 
then the mutual induction coefficient—i e., the total lines of force 
passing through one coil due to unit current in the other—is 


nra mn 1 
М = — 


r3 
The resistance is | 
Sere р for one, and Lr p for the other. 


The self-induction is 
| dr unta (log 2) 


or, for present approximation—accurate if one coil is like the other 
magnified— i e., if they are really "similar coils "—the self-inductions 


are 
| k n? a and k m? ö. 


Now, if E is the electromotive amplitude maintained in the primary, 
the current-amplitude induced in the secondary is 


J * 


v here J; and 7, are the impedances. 

For rapid alternations and good stout wire the value of 2 is not 
much bigger than p L; hence the most favourable cass for the mere 
pair of circuits without condensers gives 


zo М nm хт? д? b 


n pnm prem Bab 


which is, therefore, the “ virtus] conductance” of the whole system. 
. The first and most important thing we observe here is that э occurs 
in the denominator, so that high frequency is actually disadvantageous 
—other things being equal, which they usually are not, because high 
tones ате best to listen to. | 
'. The next thing to notice is that number of turns of wire occurs in 
the denominator, eo that a single contour is much better than a 
coil of many turns; except in to far as many turns help to emphasise 
self-induction at the expente of resistance, and so to bring about the 
above ' most favourable" conditions where resistance can be 


lected. 
шу, we observe that the linear dimensions of cach coil occurs 
only once in the numerator, and that their product is therefore 
incom t to cancel the cube of the distance in the denominator, 
when both wire and distance are magnified in the same proportion, 
and when both are big. Observe, we are not here taking the case of 
3 but the more practical case of a given 


Moreover, we see that extra thickness of wire gives no advantage: 
if the wire is thin, the induced current will be less than the above; 
but no increase of thickness can make it greater than the value of x 
now calculsted, vis.: 

| ^-?abm 
А j nn 


Hence I say that no simple induction system can work over really 
big distances unless an altogether prohibitive amount of wire or an 
extravagant amount of power is employed. If for a certain distance 
a total length of wire, 7, is just sufficient, it is best dispcsed in equal 
contours of one turn each; and the ratio between the induced 
secondary current and the applied primary E M. F., without allowing 
anything for the impedance of the receiving telephone, is then 


n 
16 д1 руз ' (1) 


To signal double the distsnce 2 .’ 2 times the length of wire is 
necessary; and to signal 10 times the distance the necessary length of 


wire is 32-fold, its thickness being increased at the same time s 
keep resistance down. кашне 


Introduction of Condensers.—But now, directly condensers are in- 
troduced both into sending and receiving circuits, and are adjusted 
until each ci is attuned to the applied frequency, the ions 
are greatly altered. When the correct note is reached all self-indoc- 
tion is abolished, snd the impedance becomes simple resistance. 
Hence in this case the induced current in 


_ риа 
y 1 32 

y _ рађт! сд 

= B 4pr* — 


The most important tbing to notice here is that p occurs in tbe 

numerator, so that high frequency is = ere advantageous. The 
number of turns is im instead of being objectionable as in 
the former case, and tbis fact is often convenient for . Anda 
great gain results from increasing the thickness of tha when- 
ever a big distance is to be attempted. . 
It the whole bulk of wire employed is w, and if it bs distributed 
equally between the two stations, in a single tarn at each, the ratio 
between the secon induced current and the applied primar 
E.M.F., again without allowing for the resistance of tbe receiving 
telephone (its “reactance” has been already neutralised if it is 
connected in series), is in this case 


рм? _ 
64 ptr? ` q 
Com this with (1), the chief difference consists in the posi- 
tion of р; but this is a tremendous difference—representing some- 
thing like a million-fold factor. 


то ае а EMT bo 100 volts, the frequency 400 per secomd, te 
a . . be volts, per 
total length of wire, say, 2 Ане чал rp Prada 2 centimetres 
(about 5 tons of copper altogether): then 

k = 195 about, р = 2,500, and p = 1,600 sq. cm. per second. 


So ata distance of 100 kilometres the maximum received current 
possible is, by simple conduction without condensers, 


4 x 1010 x 101 
z= 8 x (i26) x 9,500 x 108 O .. wits, 
or 0:0064 microampere; which is quite insufficient to affect a telepone. 
That is the result in the first case; whereas, in the second case, with 
condensers and the cirouit properly attuned the current might be 
| 2.500 x (6 x 10°)? x 100 


кт 64 x (1,600)? x 1090 0.2.8. 


or 0:5 milliampere, which is quite а strong telephonic current. 


INDUCTION v. CONDUCTION. 


As to the question between space induction and earth condnction, 
and the relative part each plays in any given case, it is a question 
which can be answered either by experiment or by calculation. In 
some cases experiment would be absurd, as, for instance, when either 
sending or receiving circuit is not earthed anywhere; in other cases, 
as at Lavernock, it can be answered either way. Now Mr. Gavey tells 
me that he has tried an ex ent on this very point, 
insulated wire outstretched between two boats and “ ” inthe ses 
at either end. Signals being sent from the land, they could be heard 
out at sea toa certain distance when the wire was above water, but when 
it was шее уу Др Lai M a smaller distance. The arge- 
ment, of course, is that, regar as the tapping electrodes of а coe- 
rigide кү the н ет the мы acted similarly both times; 

ut regar as an uctive receiver res i to magnetic 
influences, the subme wire was Я ne 
direct and retarn portions cf the circuit, when the wire was immersed 
in the sea, were more or less coincident. And the moral is tha 
induction contributed the greater part of the effect. It is not quite 
conclusive, however, because induction and conduction may aid each 
other anybow, and, when either is stopped, the residual 
may be too faint to hesr. A trial with & continuous current might, I 
think, conclusively measure the part due to conduction. So far as I 
know, no attempt has been made to dispénse with earth conduction 
altogether, by the ure of a return wire along tbe beach; but calcois- 
tion shows sufficiently that if this were done signalling would prao- 
tically cease. It isa mistake to suppose that the negative result with 
the submerged wire depends cn the reflection of 
waves at the surface of water, because true electro- 
have in this installation nothing to do with the case. The water шау 
and does to some extent act as a conducting ecreen, but it is sufficient 
to consider the immersion of the wire as resulting in simply чоч 
up the receiving circuit until it is а long thin rectangle 
pa. iar аг, so that the direct and return cirouits almost 
coincide. e i 


ithout presuming to quote exact details of an installation co 


" which I am not authorised to report, I state only the facta obvious to 


inspection of the stations by boat. 

The distance between the earth - plates, or length of the base lise, I 
take to be: At Lavernock, 1 mile; at Flat Holm, 4-mile. 

The average elevation of the line wire I take as 120 feet above № 
each case; the elevated lengths as 1,200 and 460 yards 
respectively; and the distance between the stations as 34 miles. 

D за пороес gr RAT OMEN шыш мае the line 
is straight, the bulk of the impedance is of the “ reactance” kind, 
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when a thick wire and high frequency are employed.“ For, whereas 
the resistance might be something betwsen 1 and 2 ohms, the value 
of р т, is something more like 10 ohms if a note of 400 per second is 

; and in such a case the induced current is almost inde- 


pendent of the frequency, because ? O = constant as regards 


just the same as that of the smaller 5 It 1s chiefly for 


Now, treating the sea firet as if it were a superficial retarn circuit, 
or, rather, treating the case of a return wire slong the beach, ver- 
tically below the line wire, the mutual induction coefficient between 
two facing circuits of areas 40 x 1,200 square yards and 40 x 460 
square yards respectively, at a distance of 34 miles, is 

20 * 


4,800 x 18,400 


— — — Г 


(6,160)* 


or, say, 0008 yard, or 0°73 centimetre. 
„ when a carrent of frequ 
round either circuit, an 


400 and 1 ampere mean 
М.Е. ів induced in the 


250 м C. G. G., от 1:8 micro-volts. 


And I doubt if this could produce any appreciable effect ; unless, 
the whole of tbe recelving circuit were attuned and armnged 


the bed. 

Bat a retarn circnit along the beach is not employed, and would 
very if it were. A return by the sea gives 

& more open area, and therefore an inductive advantage, in addition 

to any conductive contribution which it may furnish. 

The other extreme саво, decidedly more unfair in the 

direction—so extreme that it is hardly worth consideration except as 


bits of te parallel 
wires—the return current being at infinity. Taking this case for a 
moment, the mutual induction would be 
ы 1400 x 460 
M 610 yards, 


or about 80 metres, which must be far beyond the truth. 

The actual return circuit de s on the distribution of con- 
ductivity in the earth, and is, ore, indefinite. The fact thas 
the resistance of the circuit varies with the height of the tice shows 
that the sea con most of the current. 


* 


Barr Соиросттои. 


Now, calculating what share earth conduction ought to contribute 
in the matter, we нау с treat the shallow sea asa 


gh the whole earth; the latter being oertaini 

from the truth than the former. 

radios c, at a listance 4 a apart, the applied dl dernen of potential 
us c, ata an a 

between them is 


Q 2а, 
| vega e 3 
k being the conductivity, and 3 the depth of th pposed 
uniform and каш aad A being the quantity of electricity supplied 


The potential аё any point distance r from one electrode and г 


Q r, 
UT73,.,,3198, 


ta situated symmetrically on 
distance r from either elec- 


— — MR —— — —— 


* I this because it has been doubted by the Post Office. 
A for calculating the self-induction of a straight wire of 
length J and sectional us c is given by Lodge and Howard in the 
Phü. Mag. July, 1889, page 64, an 


(6-3). Apply this to the Lavernock line wire: say, 1 = 1 mile, 


c Finch, we get L = 4 milli-henries; so for a note of 400 per 
second р L = 10 ohms; and this is the cal impedance of the 
straight wire—its resistance being much smaller. It is a great 
mistake to suppose that in straight wires the self-induction is 


oo for instance, Foster and Lodge, Phil. Mag., June, 1875, 
P 


results in L = 2 log 


therefore the ratio of the tapped voltage to the total applied 
voltage is | 
a b . ea 
du ә 


Now, taking casa metre, 2 a м a 
miles, we find that the tapped H. M. F. is 
Moe of potential on the primary electrodes; the fraction 

& 
1 


3 х 33 1 1. 
log. 1,500 37 x 23 x 818 270 


of uniform conductivity with sea water. 
This would give us very much too low a result, as tbe реле of 
sea conduction alone has given us опе too high. Considering the 
whole earth as conveying the current, half the tapped E. M. F. is 


1 1 dr a b 
©= 6 2 ТА „ 
while the applied E. M. F. is 
v = 2a (1-1) = 3 approximately; 
с 2a c | 


so the fraction “0 in this case is ©. ©, a fraction so small as to give 


an imperceptible result 
(To be conténwed.) 


NEW PATENTS AND ABSTRACTB OP 
PUBLISHED SPECIFICATIONS, 


NEW PATENTS. 1900. 


Compiled expressly for this journal by W. P. Tmow»som & Oo, 
Electrical Patent Agents, 323, High Holborn, London, W. O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. А 


26,191. “ Improvements in electric switchboards." E. W. Cowan 
and A. STILL. Dated December 12th. | 
28.210. Improvements in dynamos and electric motors.” F. O. 
Parcs. Dated December 13th. f 
26,214. "Improved electrical furnace.” Ж. B. PRIX A and W. 
Н. Brar. Dated December 12th. -s 
instruments for 


26,239. “Improvement in electric measuring 
three-phase ^ J.WmrrER. (The Elektrisatüte Aktiengesell- 
schaft Schackert & Oo., Germany.) Dated December 13th. 


26,248, “Im ents in or relating to starting switches for 
electromotors or the like." J. W. Gress. Dated December 13th. 

26,251. “ Improvemeats in the construction of electrical trans- 
formers with ventilating passages." O. Т.Вглтнү. Dated December 
12th. (Complete.) | | 

26,257. “ An improved method of and apparatus for каан 
the difference of potential at the terminals of dynamo-electric anc 
like machines" L. Dm Comor. Dated December 12th. (Date 
applied for under Patente &c, Act, 1883, Sec. 103, June 6th, 1898, 

g date of application in France.) A 

26,285. “ Improvements in switches for electrically worked 
hoista, and the Шке” В. Н. Hgywoop and H. W. Hurwoop. Dated 
December 19th. . 

26,310. "Improvements in junction boxes, switches, wall А 
and distribution boards for use in electric wiring.“ G. А. OLABK, W. 
McAvrAr, and J. A. Мслвви. Dated December 13th. | 

26,922. “ Improvements in and relating to apparatus for regu- 
lating the difference of potential at the terminals of wmo-eleotrio 
and like machines" L. Ds Оогист. Dated December 13th. (Date 
ap for under Patents, &c., Act, 1883, Beo. 103, October 7th, 1898, 

date of application in France.) a | 

26,323. “Improvements in the frigorific electro-spray.” Е. 8. 
D'OnnnBpr. Dated December 13th. 

26,325. “ Improvements in electrodes of deep penetration.” Е. B. 
D'OnnBDt. December 13th. . 

26326. “ Improvements in abscess bells and electrolysers.” I. S. 
Г'Овтлвр. Dated December 13th. 

26,327. 1 in electro inhalers and nascent ozone 
producers.” E. B. D'OpraBDr. Dated December 13tb. 

26,328. “Improvements in electro vaporisers and ozonisers.” 
Е. S. D’'Oprarpr. Dated December 18th. . a 

26,934. "Improvements in electric switches." W. J. Fmavson 
and W. G. Н. Втомр. Dated December 13th. | 

26,835. "Improvements in telegrapbio receiving and translating 
instruments.” A. Мотвнилр. December 13th. = 

26,343. "Improvements іп the manufacture and production ot 

lates or elements for secondary batteries or electrical acoumulators.” 
. BBAvrT. Dated December 13th. 
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26,351. “Improvements in galvanic elements or batteries.” 
J. Werren. (M. Maas, United States.) | (Complete.) 

26,880. “Improvements in electric batteries." E.GriGrL10. Dated 
December 13th. | 

26,981. “ ents in conduits for electric conductors." 
J. J. Barm. Dated December 18th. 

28507 н а 3 күрө 5555 аена for 
electrical an er purposes and m of p the same." 
O. Јона, А. Bo ROn ah. aad A. KITTEL. Dest ча ы 18th. 
(Complete.) 

26,401. "Improvements in bath apparatus for treatment with 
electricity and medicinal substances" О. Е. Scunuz. Dated 
December 18th. (Complete.) 

26,412. “An improved terminal for electrical fittings and 
apparatus.” J.Sroppant. Dated December 14th. 

26,419. “Improvements in and relating to dynamo-electric 
npr al Н. Houmpureys and W. HUMPHREYS. Dated December 
14th. 

26,420. “Improvements in fasible cut-outs.” O. M. Donman and 
R. A. Surrg. Dated December 14th. (Complete.) 

26,422. “ Ап improved electrical governor for steam engines and 
the like.“ W. Sunn. Dated December 14th. 

26.458. Improvements in collectors for electric tramways on the 
overhead conductor system.” R. Ramsrorp. (John Walsh, United 
States.) Dated December 14th. 5 

26,476. "Improvements in batteries.” O. E. Burroucus. Dated 
December 14tb. (Complete.) 


26,479. "Improvements in electricity meters.” 
Dated December 14th. 

26,494. “Improvements in electrical switches.” 
Dated December 15th. 

26,526. “Anew or improved crucible for casting lead or like 
metals under pressure, especially applicable to the formation of 
secondary electric battery grids or plates.” Е. J. Оглвк. Dated 
December 15tb. | 

26,527. “Improvements in regulators for electric car motors.” 
NL Lan. (Н. 8. Maxim, United States.) Dated December 


G. HOOKHAM. 


А. WATSON. 


26,559. Improvements in and connected with phonographs and 
like apparatus.“ 8. RosmwTHAL. Dated December 15th. 

26,566. “Improvements in telephone transmitters.” F. Н. W. 
Hiaors. Dated December 15th. : 

26,604. “Improvements in telephonic or other switchboard appa- 
ratus.” F. W.Fmamor. Dated December 16th. 

26.610. "Improvements in electric arc lampe." R. E. B. Crompton 
and Е. A. №. Poourm. Dated December 16th. 

26,614. “Process and apparatus for treating ores by electrolysis." 
J. A. Maxs, Dated December 16tb. 5 

26,619. “Improvements in telephone switchboards, or N 
apparatus for telephone stations.” W. P. THompson. (T. Е. 
N emis United States.) Dated December 16th. (Com plete.) 

26,621. “An improved phonograph.” Е. PanissE. Dated Decem- 
ber 16tb. (Date applied for under Patente, &0., Act, 1883, Section 
108, May 27th, 1898, being date of application in France.) (Complete.) 

26,629. “Improvements in current collectors.“ Е. PzxxIxG- 
Юовов. Dated December 16th. (Complete.) 

26,649. ‘ Apparatus for simultaneously actuating from one point 
the controlling switches of the several electrical motor cara of a 
train.” rms Bros. & Co., їлмїтюр. (Siemens & Halske, Aktien 
Gesellschaft, Germany.) Dated December 16th. ' (Complete.) 

26,650. "Improvements in or relating to ele.tric lamps.” Aspzas. 
Dated December 16th. 

26,695. “Im ments in electric accumulators or secondary 
batteries.” W. . Dated December 17th. 

26,700. "Improvements relating to the coating of metals with 
metals by the add of electricity, and to apparatus therefor.” Е. Н. 
Өңүрив. Dated December 17th. - 

26,703. “Improvements in primary batteries.” Н. Т. HARRISON. 
Dated December 17th. 

26,706. "Improvements in cable lightning conductors.” J. Вовна. 
Dated December 17th. 

26,723. "New or improved device for indicating the frequency of 
an electric current or currents, derivatively applicable for signalli 

the like.” W. E. Вовмавр. Dated 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
'Тномрвон & Oo. 322, High Holborn, W. O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1898. 


6,637. “Improvements relating to the electrolytic production of 
metallic alloys and to apparatus therefor.” O. E. Аскев. Dated 
March 18th, 1898. This invention consists of an improved electro- 
e process and apparatus for the manufacture of metallic 

loys. The process consists in submitting a fused salt, c.g., the 


chloride of sodium, to electrolysis, while superimposed upon а molten 
' stitutiny the thode, and 
thereby forming an p len sodium and lead; in mechanicall 


mass of the heavy metal, e.g., lead con 


circulating this alloy so the lighter and richer ion formed 
on the surface will be removed into and accumulate in an adjoining 
chamber whence it will overflow, or from which it may be periodically 
tapped. 7 claims. 


10,269. “Improvements in alternating current motors.” Tum 
BaitisH Tuoxsom-Housrow Company, LrwrrBp. Dated March 4th, 
1898.  Relates to improvements in the operation of alternating 
current induction mofors, it consiste in the arrangement for com- 

nssting for lagging currente within the motor itself as well as in 

be external circuit, so as to increase the power factor output and 
efficiency of the motor, as is well known in single-phase induction 
motors are not ordinarily self-starting, but by mac im an auxiliary 
closed induced circuit in which leading currents are maintained in 
inductive relation due to the inducing and to the auxiliary induced 
circuite will respect, be out of phase and will secure the two-phase 
effect desired for giving the motor starting torque. 21 claim. 


13,012. Improvements in caps for enclosing electric arc lampe." 
TRI Ввтшн THomson-Hovston Company, Lrurrmp. Dated June 
10th, 1898. The object of this invention is to provide a cap for the 
arc-enclosing cylinder, which will properly regulate the admission of 
air to the globe, at the same time withstand the heat to which it is 
subjected. It consists of a cap which surrounds the upper carbon 
of electric arc lamps, and rests on the top of the small cylinder sur- 
rounding the arc. 4 claims. 


15,041. Improvements in circuit breakers.” Ввагтвн THOMSON- 
Носвтон Oompany, Lrwrrgp. Dated July 8th, 1898. This relates 
to circuit breakers for power stations or апу other relation to which 
it is desirable to open a circuit carrying a heavy electric current. 
The device is so arranged that the bandle moves down to set the con- 
tacts instead of moving up. This arrangement enables the circuit 
breaker to be eset high up on the switchboard, so that when the circuit 
is opened the arc is above all the apparatus and not likely to do 
injury. The handle ів so arranged that it closes the contacts by a 
toggle device between the handle and a swinging arm carrying the 
contacts, the range of motion of which diminishes as the contacts are 
more nearly closed, so that while the movement of the bridging con- 
tact is through the air the handle moves comparatively slowly and 
the contact moves rapidly; but after contact is made between the 
bridge and the terminals the movement of the handle is greater and 
that of the contact less so that an increased leverage is obtained, 
rendering it comparatively easy to close the contacts. 7 claims. 


15,203. "Improvements in arrangements for exciting the magnets 
of dynamo machines." M. Dert. Dated July llth, 1898. This 
invention relates to the excitation of the magnets of dynamo 
electric machines having armatures with commutators in such a way 
that the resulting field has a constant direction, even when the 
current of the armature, as generator or motor, varies between wide 
limits or the direction of rotation of the armature changes. For this 
purpose the беја is arranged in the form of a shell or cylinder, with 
the iron equally distributed around and equidistant from the arma- 
ture. The cross-section of iron and the air space for the fiow of 
magnetic force are uniform over the whole circumference. 3 claims. 


16,029. "Improvements in or relating to ‘electric furnaces.” 
G. L. PALMEB, J. P., and E. WirLiaMS. Dated July 22nd, 1898. The 
eo object of this invention is the production of calcium car- 

ide by a quickened process and greater economy of heat. It is 
applicable to electrical smelting, melting of metals, and the reduction 
of oxides. A high degree of temperature compared to the strength 
of the electric current is attained by utilising the heat generated 
within the furnace during one operation, for beating to a high tem- 
perature the charge which is about to be introduced into the furnace 
for the next operation. 4 claims. 


German Electrical Engineering Firms.—The follow- 
ing details of the capitalisation and number of employés of the 
leading electrical engineering firms in Germany will be of interest to 


some of our readers. The information is taken from the supplement 


to L'Eclairage Electrique for October 8th, 1898 :— 

.Biemens & Halske. — Share capital, £3,250,000; debentures, 
£1,500,000—total, £4,750,000. 

Allgemeine Electricitáts Gesellschaft.—Share capital, £2,350,000 ; 
debentures, £1,950,000—total, £4,300,000. This company employs 
8,000 workpeople, and is interested in Barcelona, 


installations in 
. Buenos Ayres, Geneva, Kieff and Bilbao, in addition to many in 


Germany. 

Société Schuckert, of Nuremberg.—Share capital, £1,850,000; 
debentures, £300,000—total, £2,150,000. This company employs 
4,000 workpeople, and in 1897 turned out work of the value of 
£3,000,000. 

Compagnie l'Union.—Share capital, £2,050,000; debentures, 
£600,000—total, £2,650,000. This company exploits the Thomson- 
Houston patents in Germany. 

Helios Elektricitiits Gesellschaft.— Share capital, £1,200,000. 

Most of the ehares in the above companies are held by German 
banking houses, thus illustrating the pointe raised in our issue of 
October 14th. In 15 years £20,000,000 has been invested in this 
manner in electrical engineering and electric supply companies in 
Germany. | 
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